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Abstract

This study identifies Lasiodiplodia sp. as the causative agent of leaf spots on Dracaena
trifasciata in the Philippines. Nine fungal isolates were initially obtained from symptomatic leaves,
but only one isolate (Dr002) was pathogenic and was later re-isolated from inoculated wounded
leaves, thus establishing Koch’s postulates. Lasiodiplodia sp. showed rapid mycelial growth and
darkened colonies, with mycelia resembling those of Lasiodiplodia sp. on potato dextrose agar. To
evaluate potential treatments, the study also assayed three common household disinfectants, 70%
isopropyl alcohol, 6% sodium hypochlorite, and 6% hydrogen peroxide against the fungus in vitro.
All treatments displayed significant inhibitory effects (p < 0.05), with isopropyl alcohol achieving
100% inhibition. Sodium hypochlorite and hydrogen peroxide showed 95.2% and 87.8% inhibition,
respectively. These findings confirm that Lasiodiplodia sp. (Dr002) is a pathogen of D. trifasciata,
and that common household disinfectants, most notably isopropyl alcohol, inhibit its growth in
vitro; this could be further assessed in glasshouse experiments. This is the first record of
Lasiodiplodia sp. on D. trifasciata in the Philippines.

Keywords — isopropyl alcohol — plant disease — plant pathogen — Sansevieria trifasciata — Snake
plants

Introduction

Snake plants (Dracaena trifasciata Prain), commonly known as “buntot-tigre” in the
Philippines, are a popular ornamental plant in Filipino households, cherished for their decorative
and air-purifying properties (Praptosuwiryo 2003, Dadang et al. 2020). This plant has exceptional
water-storing abilities, making it highly resilient in various environments, especially tropical
climates (Babu & Prabhu 2024). Despite their reputation as hardy plants, D. trifasciata remains
susceptible to leaf diseases (e.g, Lasiodiplodia species reported in Malaysia by Kee et al. (2018a)),
which can damage its overall health and aesthetic value. In tropical regions, such as the Philippines,
where frequent rainfall and high humidity create ideal conditions for the proliferation of bacterial,
fungal, and viral pathogens, plant disease is a significant issue, as plants can succumb to infection.
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The ornamental plant industry in the Philippines is a developing sector, with various Filipino
households and urban planners incorporating D. trifasciata not only for decorative purposes but
also to improve air and soil quality (Pamonpol et al. 2020). Furthermore, the leaves of this plant
have been traditionally used as an emollient (Praptosuwiryo 2003). A study by Meiiza et al. (2024)
identified the Philippines as a plant-endemic hotspot, as many plant pathogens thrive in humid
conditions. However, research on plant diseases affecting D. trifasciata is limited, underscoring the
need for localized studies.

Leaf diseases in D. trifasciata manifest as necrotic spots, wilting, lesions, and yellowing on
the foliage, which may also be general symptoms of diseases caused by abiotic factors, such as
overwatering or low-lighting conditions (Kee et al. 2018b, 2020). Moreover, bacterial pathogens,
such as Burkholderia cepacia (Palleroni & Holmes 1981), which thrive in humid environments,
cause leaf blight (Choi et al. 2020). This indicates an overlap in symptomology, as D. trifasciata
can thrive in poor light conditions and is drought-tolerant, complicating accurate diagnosis and
delaying effective disease control treatments. However, no reports have been found in the
Philippines, suggesting a lack of understanding of the specific microorganisms responsible for leaf
diseases in D. trifasciata (Zhang et al. 2020).

Several plant pathogenic fungi have been associated with plant diseases in the Philippines
(Balendres 2023). One of the most common fungal pathogens is Lasiodiplodia, particularly
L. theobromae. Lasiodiplodia has been reported in many tropical countries (Guerrero et al. 2025)
and has been associated with Dracaena hosts in India (Banerjee et al. 2017) and Malaysia (Kee
et al. 2018a). However, Lasiodiplodia has never been associated with Dracaena sp. in the
Philippines.

This study investigated a leaf disease in D. frifasciata in Manila, Philippines, and its potential
treatments. Understanding pathogens affecting the plant of interest would enable consumers, home
gardeners, plant pathologists, and researchers to adopt effective disease management strategies in
tropical climates.

Materials & Methods

Fungal Isolation

Leaves of D. trifasciata exhibiting disease symptoms, characterized by light brown spots or
lesions, were collected in Malate, Manila, Philippines. These leaf samples were then brought to the
laboratory for further processing. Leaf sections (approximately 4 cm?) were cut from the margin
between a lesion and healthy tissue. These were then divided into four smaller parts. The samples
were surface-sterilized following the methods of Sahu et al. (2022), with modifications: they were
swirled in a 50 ml beaker filled with 70% ethanol for 30 seconds to remove saprophytic fungal and
bacterial contamination. Afterward, the tissues were washed twice with distilled water for 30
seconds to remove any remaining disinfectants. The samples were briefly dried on a fresh set of
sterilized tissue, then placed at four equidistant points on a medium plate of potato dextrose agar
(PDA). The plates were initially incubated at room temperature for 7 days to allow fungal growth
(Kee et al. 2020, Seniwati et al. 2021), and pure fungal cultures were obtained (Dee et al. 2020).

Pathogenicity Assay of Fungi on Healthy Dracaena trifasciata Leaves

A previously prepared pure fungal culture was used to verify and determine the susceptibility
of D. trifasciata to the fungus on detached leaves. Healthy D. ftrifasciata plants, propagated in
potted soil and approximately 6 months old, were selected, and nine leaves were collected for use
in an in vitro detached leaf assay. Leaves were rinsed in distilled water and dried to remove any
possible surface contaminants. Leaves were then divided into rectangular portions and arranged
into two lanes within a container containing moist cotton. Fungal isolates were placed twice on a
pair of adjacent leaves. Each leaf bore a wounded and an unwounded side. This was repeated for
the control (no fungal cultures). Three replicate leaves were used in the pathogenicity assay.

For the wounded treatment, on the right side of the leaf, an approximately 5x5 mm

159



box-shaped wound was made on the surface using a sterile scalpel to remove the skin. A fungal
agar block was placed on the wounded area, with the top side down. Leaves without fungal cultures
served as control treatments. All containers were sealed and placed at room temperature (28-30°C)
for seven days. After 14 days, re-isolation was made to establish Koch's postulates, following the
same procedure above. These methods and procedures were adapted, with modifications to assess
the pathogenicity of fungi to D. trifasciata using the detached leaf assay (Guo et al. 2016, Kee et al.
2020, Taylaran et al. 2021).

In analyzing D. trifasciata disease infections, disease severity was used to assess the impact
of fungal pathogens. This was conducted by measuring the diseased surface area on each leaf using
Imagel, an image processing program, following the method of Tsushima et al. (2019) with
modifications. This data was then assessed on an infection severity scale adapted from Aumentado
& Balendres (2022): -, not susceptible (0, no infection observed); +, moderately susceptible (<1%-
30% diseased region relative to healthy area); ++, susceptible (31%-50% diseased region relative to
healthy area); and +++, highly susceptible (>51% diseased region relative to healthy area).

Characterization and Identification of Pathogenic Fungi

Inoculated D. trifasciata leaves from the pathogenicity assay that exhibited discolored and
sunken lesions and similar colony morphology as the inoculated isolate were confirmed to be
pathogenic. Fungal growth was isolated from these leaves onto a new PDA plate using the
previously described isolation procedure. The plate was incubated for 7 days prior to use. Purified
cultures were produced using the agar block transfer technique, in which a disc of fungal growth
was obtained from the periphery of the plate and then transferred to a sterile agar medium. This was
repeated twice, creating three replicates. Petri plates were incubated at room temperature for eight
days, and observations were recorded daily. The characterization procedures of Dashyal et al.
(2019), with minor modifications, were used to characterize the pathogen. Radial growth was
observed daily since the first day of re-isolation. On the eighth day, the form, shape, and color of
each plate were evaluated for the three isolates.

In Vitro Chemical Assay

The in vitro chemical assay was performed using the poisoned food technique described by
Carmello & Cardoso (2018). Treatment stocks were prepared by adding 6.66 mL of 6% hydrogen
peroxide, 6.66 mL of 6% sodium hypochlorite (Zonrox© Bleach Original), and 33.33 mL of 70%
isopropyl alcohol to three 100 mL of sterilized PDA media. The PDA media were allowed to rest
for three minutes before adding the disinfectants to avoid denaturation of the treatments. Then, the
contents were mixed homogeneously through a circular motion. Five replicate plates were prepared
for each disinfectant, yielding 15 treatment plates. The negative controls consist of five unamended
PDA media. A 5x5 mm mycelial disc bearing the actively growing fungus was removed from a
7-day-old pure culture and invertedly placed at the center of each Petri plate. This allowed direct
contact between the agar and the fungus, enabling interaction between the fungal mycelium and the
added antifungal agents. The inoculated plates were incubated at room temperature (25-30°C).

Daily observations were recorded for seven days, and a ruler measured the mycelial growth
diameter in millimeters. The inhibitory action of each treatment on fungal growth over the 7 days
was determined. The growth inhibition was calculated using data from the day the control reached a
full plate, utilizing the formula described by Hilal et al. (2016): inhibition of mycelial growth (%) =
[(A-B)/A] x 100, wherein A = diameter of fungal colony in unamended medium (control), and B =
diameter of fungal colony in amended medium (treatment). To determine the extent of fungal
inhibition by treatments, mycelial growth in the in vitro chemical assay was evaluated daily for 7
days. Colony diameter was measured in millimeters (Taniwaki et al. 2009). The data was then
plugged into the formula by Hilal et al. (2016), as mentioned earlier. This procedure was mirrored
for all the replicate plates per isolate.
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Data Analysis

Pathogen frequency and the mean percentage (%) of diseased surface area were calculated,
and an Analysis of Variance (ANOVA) was used to compare treatment means. When significant
differences were found (p < 0.05), the Tukey HSD (Honest Significant Difference) test was
employed to compare treatments pairwise and identify which disinfectants are significantly more
effective.

Results

Isolation and Pathogenicity Assay of Fungi to Dracaena trifasciata

Nine fungal isolates were obtained from the leaves of D. frifasciata exhibiting disease
symptoms, including light brown spots, necrotic lesions, and leaf spot (Figure 1A). No bacteria
were isolated. All isolates were tested for pathogenicity on healthy D. trifasciata leaves to
determine which were pathogenic. Of the nine fungal isolates assessed for pathogenicity, only the
Dr 002 isolate was found to be pathogenic. Seven days post-incubation, artificially wounded sites
of D. trifasciata leaves consistently showed signs of infection, with a visible white velvety growth
on the inoculated front side and a puncture on the back side (Figure 1A). In contrast, no signs of
infection were observed on the unwounded sites of Dr 002-inoculated leaves, or on sites in the
negative control leaves or those inoculated with other isolates (Figure 1). Based on the infection
severity scale, unwounded and wounded sides fall under “-” (0.00% diseased surface area; not
susceptible) and “+” (5.94% diseased surface area; moderately susceptible), respectively.
Re-isolation of the pathogen was conducted from diseased leaf tissues, which were identical to the
inoculated pathogen, thereby establishing Koch’s postulates (Fig. 1B).

Dr 002 isolate formed white mycelia (for the first 2 days) that turned grayish on PDA
medium (Figure 1B). It demonstrated rapid, vigorous mycelial growth, reaching the plate edge after
3 days of incubation. Following rapid growth, the mycelium turned dark gray or black and persisted
throughout further incubation. The fungus showed septate, hyaline to lightly pigmented hyphae
(Fig. 1C).

Control

Fig. 1 — Response of D. trifasciata to Dr 002 at 7 days post-inoculation in wounded (W) and
unwounded (UW) detached leaf assays (A) cultural characteristics of 3-day-old Dr 002 fungal
isolate in PDA. (B) and morphology of fungal hyphae (D).
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In Vitro Chemical Control of Lasiodiplodia sp.

Three days after incubation, mycelial growth in unamended PDA media had covered the
whole plate. The disinfectants 70% isopropyl alcohol (33.33 mL/100 mL), 6% hydrogen peroxide
(6.66 mL/100 mL), and 6% sodium hypochlorite (6.66 mL/100 mL) showed average growth
inhibition of 100%, 87.7%, and 95.2%, respectively, against the fungus (Fig. 2). All five inoculated
PDA media amended with 70% isopropyl alcohol exhibited zero growth. In comparison, only four
of 6% sodium hypochlorite and two of 6% hydrogen peroxide exhibited no growth. The ANOVA
and Tukey HSD tests reveal significant differences in growth diameter (p = 1.980e-12), with
growth of all three disinfectants differing from that of the control but not from each other (Fig. 2).
Hence, the three disinfectants are comparable in their ability to inhibit fungal pathogen growth.

PDA Only (Control) PDA + Hydrogen Peroxide PDA + Sodium Hypochlorite PDA + Isopropyl Alcohol

b
PDA + 6% Hydrogen Peroxide (6.66mL/100mL) -—

b
PDA + 6% Sodium Hypochlorite (6.66mL/100mL) =—

PDA + 70% Isopropyl Alcohol (33.33 mL/100mL) B

0.00 20.00 40.00 60.00 80.00 100.00
Radial Growth (mm)

Fig. 2 — Growth inhibition of Lasiodiplodia sp. in PDA medium amended with three different
chemicals at 3 days post-incubation (n = 5). Means followed by the same letter are not significant
(p <0.05) based on the Tukey HSD test.

Discussion

Due to its distinctive cultural characteristics, the isolated fungus from the infected
D. trifasciata leaves was identified as Lasiodiplodia sp. Rapid radial growth was observed,
reaching a full plate within three days post-inoculation. Initially, the mycelium was white and
cottony, gradually turning gray and dark gray before finally settling into a black shade with
continued incubation. On the seventh day, the colony had fully covered the PDA plate and
possessed a dark, dense, woolly texture. The morphology is consistent across replicate plates and
matches the descriptions of Lasiodiplodia sp. in other studies that have isolated the fungus in PDA
plates (Kee et al. 2018b). It also resembles the description of the fungus reported for Dracaena
species (Banerjee et al. 2017).

The pathogenicity assay confirmed that the isolated fungus is pathogenic to D. trifasciata.
Imagel software was used to measure the infected surface area in relation to the total leaf surface,
providing standardized total leaf surface area and lesion measurements. Based on these
measurements and the infection severity scale by Aumentado & Balendres (2022), the fungus was
classified as moderately pathogenic. The lesion developed as small brown circular spots that
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expanded into a larger patch with darker margins and a gray center, corresponding to the set of
signs associated with Lasiodiplodia sp. infections (Banerjee et al. 2017).

Prominent fungal growth and lesion development were detected on the wounded sites
compared to the unwounded region, which showed no fungal colonization. This is supported by the
studies of Urbez-Torres & Gubler (2010), Pornsuriya et al. (2023), and Rodriguez-Galvez et al.
(2016), which show that Lasdiodiplodia sp. commonly infects open wounds, underscoring the need
for extra care during pruning to prevent future infections.

Lasiodiplodia sp., specifically L. theobromae, is a well-documented, fast-growing,
opportunistic pathogen that infects a wide range of hosts, including cacao and rubber leaves (Huda-
Shakirah et al. 2022, Pornsuriya et al. 2023). In the Philippines, Taylaran et al. (2021) reported
L. theobromae as the causal agent of jackfruit brown rot. More recently, it has caused leaf blight in
Coffea canephora Pierre ex A. Froehner, leading to a decline in the local coffee industry, first
reported in the Philippines by Sumaya et al. (2024). Two studies have documented it as a pathogen
of Theobroma cacao L. in the country, with it responsible for vascular streak dieback (VSD)-like
symptoms observed in the Davao region (Alvindia & Gallema, 2017; Ocampo-Padilla et al., 2024).
The fungus also affects Mangifera indica L. (Carabao mangoes) in the Philippines, where it has
been identified as a stem-end rot pathogen (Mendoza et al., 2022). Notably, Evallo et al. (2022)
also reported the first occurrence in an ornamental cactus, leading to stem cankers and aggressive
colonization of stem tissues. The current study has isolated a Lasiodiplodia species that could be
L. theobromae, but the absence of spores makes it challenging to establish it at the species level.
Hence, additional studies are needed, and molecular assays are warranted to identify the fungal
species. Nevertheless, the cultural and morphological characteristics of the pathogenic fungus
isolated in this study establish it as belonging to the genus Lasiodiplodia.

Compared with previous studies on Dracaena species, the symptoms observed in
D. trifasciata in this study were similar in form and progression, despite differences in
environment, as seen with Lasiodiplodia tip blight on D. fragrans (L) Ker Gawl. recorded in India
by Banerjee et al. (2017). The brown-colored lesions with dark margins and a central gray
depression are well described in this report. Kee et al. (2018a) also reported leaf blight in
D. trifasciata in several states of Malaysia. Both morphological and molecular characteristics
confirm that the causal agents belong to Lasiodiplodia, including L. theobromae. Stem canker in
Jatropha curcas L. (physic nut) from L. theobromae was also first reported in Malaysia by
Sulaiman et al. (2012), in which fungal development was observed only to take place in inoculated
wounds of the stem, while control plants treated with sterile PDA had negligible development.

These cases underscore the widespread distribution of Lasiodiplodia species, not only in the
Philippines but also in neighboring Asian countries. It further validates the conditions for the
fungus’s survival, such as high humidity and mechanical wounding. Furthermore, the wounded vs.
unwounded pathogenicity assay provides insight into how infection occurs, underscoring the
fungus’s strong reliance on wounds and cuts as entry points. However, the exact infection
mechanism of Lasiodiplodia species remains poorly understood (Pornsuriya et al. 2023), therefore,
more research is needed to understand how these fungi become pathogenic. Notably, the present
study is the first to confirm the susceptibility of D. trifasciata to leaf spots caused by Lasiodiplodia
sp. in the Philippines. This pathogen has been linked to severe crop damage in a wide range of
economically and ornamentally important plants. Thus, several studies have identified effective
inhibitors of the pathogen (Salvatore et al. 2020). Khanzada et al. (2005) found various fungicides
effective against L. theobromae on mango through different experimental methods: carbendazim
for linear growth and thiophanate-methyl and benlate for in vitro growth. Additionally,
thiophanate-methyl suppresses mycelial and conidial germination. Li et al. (2022) reported that
Trichoderma hamatum (Bonord.) Bainier, an endophytic fungus, demonstrated effective control of
L. theobromae on macadamia and is a potential biocontrol agent for disease management against
the pathogen of interest. The current study used three common household chemicals that had not
previously been assessed for their antifungal activity against Lasiodiplodia sp. to investigate their
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in vitro antifungal inhibitory efficacy. These chemicals are also commonly used as household
disinfectants and are commercially available.

The untreated control (unamended PDA) showed full mycelial coverage of the plate by the
third day of observation, confirming the fungus's virulence and rapid growth rate. In contrast, 70%
isopropyl alcohol, 6% hydrogen peroxide, and 6% sodium hypochlorite significantly suppressed the
in vitro growth of the pathogen. The current study indicates that these common household chemical
solutions can serve as potential disinfectants for managing L. theobromae infections on
D. trifasciata leaves. Furthermore, these findings are consistent with prior research highlighting the
broad-spectrum antipathogenic properties of these disinfectants, particularly against fungal
pathogens. Isopropyl alcohol acts by denaturing proteins and inhibiting dehydrogenases, leading to
cell disruption and eventual fungal cell death through the repression of metabolic pathways
required for cell division (Xiao et al. 2019, Kampf et al. 2020, Hasan 2021). This mechanism of
isopropyl alcohol aligns with its previously observed inhibition mechanism in opportunistic fungal
pathogens, Pseudomonas aeruginosa (Schroeter 1872) and Ceratocystis lukuohia 1. Barnes, TC.
Harrington & LM Keith, and Ceratocystis huliohia 1. Barnes, TC. Harrington & LM. Keith,
indicating a similar effect on the complete inhibition of L. theobromae (Sahiner et al. 2019, Roy et
al. 2020). Hydrogen peroxide and sodium hypochlorite exert oxidative damage to cellular
components and inactivate fungal spores, which may be related to their high efficacy against
L. theobromae (Yildiz 2012, Abdelshafy et al. 2024, Bosnjak Mihovilovi¢ et al. 2024). Despite all
three common household solutions presenting high efficacy, isopropyl alcohol has been found
across various studies to be the safest option. Reports of isopropyl alcohol causing plant harm to
have been traced only to stem burns, whereas hydrogen peroxide caused plant growth inhibition
and sodium hypochlorite caused plant tissue death (Bustard 2004, Nurnaeimah et al. 2020, BosSnjak
Mihovilovi¢ et al. 2024). Nevertheless, it is important to investigate further the possible
phytotoxicity of these solutions on D. trifasciata leaves before widespread use to ensure proper
efficacy and safe application (Bustard 2004, Bosnjak Mihovilovi¢ et al. 2024).

Conclusion

This study successfully identified Lasiodiplodia sp. as a causative agent of leaf spots on
Dracaena trifasciata, a first report in the Philippines. Pathogenicity assays on wounded
D. trifasciata leaves showed the fungus to be less aggressive. Additionally, an in vitro fungal assay
demonstrated complete fungal inhibition with 70% isopropyl alcohol, followed by 6% sodium
hypochlorite and 6% hydrogen peroxide, indicating the potential use of these common household
disinfectants to control or at least mitigate leaf spots caused by Lasiodiplodia sp. This study also
highlights the importance of preventing plant wounds to avoid pathogenic infections and
implementing more effective disease management protocols. Furthermore, the findings provide
proof of concept for low-cost, accessible control measures using common household disinfectants,
most notably 70% isopropyl alcohol, to completely inhibit Lasiodiplodia sp. Nevertheless, further
studies are needed to determine their efficacy in vivo and their potential phytotoxicity on
D. trifasciata. Future studies may build on this study’s groundwork for further research into
ornamental plant health and may motivate global investigations into similar fungal threats.
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