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Potentially control of plant diseases in the future can occur by utilizing endemic
plant extracts to provide biotic and abiotic environmental conditions that are
beneficial for host development and growth which are adverse to pathogen
reproduction and evolution. The present study reports the antibacterial activities of
three species of endemic herbs of Araceae. The antibacterial activity was
determined by methanol and acetone extraction of aerial and underground parts of
three endemic herbaceous species in Libya; Arisarum vulgari, Arum cyreniacum
and Biarum bovei. The test was conducted by Screening using the disc diffusion
technique, against Two various species of plant-pathogenic bacteria; Agrobacterium
spp. and Erwinia spp. According to this study, the most effective way to manage
plant-pathogenic bacteria was tuber extracts, especially B. bovei tubers. A.
cyreniacum tuber extracts also showed good efficacy, while 4. vulgaris extracts
were the least effective. On the other hand, the majority of the examined extracts
had the greatest impact on Erwinia spp. This is the first report to highlight the
potential of all species of endemic herbs of Araceae family of Libya in the bio-
control of plant pathogens. Thus, endemic herbs of Araceae can be considered to
possess strong germicidal properties against plant disease-causing Agrobacterium
spp. and Erwinia spp.

1. Introduction

posing an increasing danger to the world's food security
(Savary et al., 2012).

The requirement for both quality and quantity of
agricultural products has increased due to the growing
global population, resulting in a sharp rise in chemical
germicides to combat crop diseases. Still, in recent
years, consumers have grown increasingly worried
about the adverse consequences of chemical
Bactericides, fungicides and antibiotics on the
environment and human health (Lahlali ef al., 2022;
Miller et al., 2022). Libya's low soil fertility and
limited arable land are obstacles to its agriculture, the
identification of appropriate management strategies for
pests, natural resources, and seed development is
necessary to increase crop productivity (Park, 2016). A
study on roughly 150 farms in eastern Libya revealed
excessive pesticide and fertilizer pollution in the crops
and soil (El-Barasi et al., 2010). Plant-pathogenic
bacteria can cause up to 40% of crop losses yearly,

Agrobacterium and Erwinia genus are considered
among the most important causes of plant bacterial
diseases, infecting a variety of vegetable, fruit, and
grain crops such as crown gall, leafy gall and fire
Blight Disease (Gordon ef al., 2024; Aktepe and Aysan,
2023). These two genera exhibit strong antibiotic
resistance, possibly attributed to codon mutations or
genes on the nonconjugative plasmid (Fiirst et al.,
2020; Jimenez Madrid and Ivey, 2023). In contrast,
research on biological control employing extract plants
is gaining tremendous speed, although there are yet few
applications in the field (Bielza et al., 2020). Such
extracts are a promising strategy for the management of
plant bacterial pathogens due to their effectiveness,
affordability, and eco-compatibility (Fontana et al.,
2022). However, it calls for great thought when
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selecting the kind of plant and a more accurate
assessment of its efficacy (Raymaekers et al., 2020;
Collinge et al., 2022).

The Araceae family of plants is one of the largest
plant families worldwide, due to its wide range of
members variety (Mayo et al., 1997). Additionally, it
has demonstrated efficacy in the fight against fungi and
bacteria that infect both humans and animals in the area
of biological resistance (Lima ef al., 2021; Leng et al.,
2022). Some species of this family are naturally
endemic in Al-Jabal Al-Khdar eastern Libya, which is
still unexplored in terms of their biological activities,
However, a local study in 2020 confirmed that a
member of this family has good activity against Gram-
positive and Gram-negative bacteria pathogenic to
humans (Abdulrraziq and Salih, 2020).

This study aimed to investigate the antibacterial
activities of plant pathogens of methanol and acetone
extract of aerial and underground parts of endemic
herbs of Araceae in Libya.

2. Materials and Methods

The plants were gathered (Arisarum vulgari, Arum
cyreniacum and Biarum bovei) from the southern areas
(Aslantah and Sidi Al-hamry) in Al-Jabal Al-Akhdar,
Eastern Libya, Based on their Folk traditional medical
use. The plants were identified, confirmed and
authenticated according to (Salih and Abdulrraziq,
2024).

2.1. Extraction method:

Each plant material was extracted with slight
modifications according to (Shadid, 2018). Each plant
material was successfully extracted with a methanol
and acetone solvents Three hundred grams of each
powder (leaves and Tubers) was soaked in 1.51 of
methanol and acetone separately and put on an orbital
shaker for 48h. The mixture was then filtered and
centrifuged at 3000 rpm for 10 minutes. The next step
was filtering using Whitman No. 1 filter paper and
drying in a Rotary evaporator to achieve dry ash
(Mummed et al., 2018). 2g of ash (leaves and Tubers)
was dissolved in 10 ml of distilled water to ash a 200
mg/ml concentration.

2.2. Bacterial isolates:

Agrobacterium spp. and Erwinia spp. from the
collection of Department of Plant Protection, Omar Al-
Mukhtar University.

2.2 Antimicrobial susceptibility test:

The antibacterial activity of the extracts was
evaluated using Kirby-Bauer method (Hudzicki, 2009).
For this investigation, two different genera of plant
pathogenic bacteria were used. To ensure uniform
sample distribution, the tested bacteria were placed on

Mueller-Hinton agar plates in a back and forth motion.
The medium of the inoculated bacteria was examined
by placing sterile filter paper discs (6 mm) saturated
with the extract on their surface. The plates were
incubated at 28 °C for 24 h, with three replicates per
plate. The diameters of the inhibited zones were
measured with a ruler and subtracted from the diameter
of the disc.

Statistical Analysis:

The complete random design (CRD) was followed in
the creation of the study experiences. ANOVA variance
analysis tables and the Minitab 17 application were
used for statistical analysis. Tukey's test was used to
compare the averages at P <0.05 (Abdulrraziq et al.,
2023).

3. Results:

Using the disc diffusion method, the antibacterial
activity of Araceae extracts from each species of plant
was determined. Tables, Figures (1 and 2) provided the
sizes of the inhibitory zones that each type of plant
produced against agents of bacterial disease agents.

3.1. Effect herbs of Araceae methanol extracts
against plant pathogenic bacteria.

All herbal extracts of Aracea were effective against
the studied bacterial species, and methanol extracts
from leaves and tubers generally showed good levels of
inhibition. Depending on the kind of extract (leaves and
tubers), the diameters of inhibition differed across plant
species and bacterial species. Araceae tuber extracts
were more effective than leaf extracts. The most
effective of these extracts were B. bovei extracts, which
showed an inhibition diameter of 3.5 and 2.9 cm
against Erwinia spp. and Agrobacterium  spp.,
respectively. The same plant's leaf extract had good
action against the same prior bacterial species, with
diameters of inhibition of 2.6 and 2.2 cm, respectively.
The diameters of inhibition (2.4 and 1.8 cm) against
bacteria belonging to the same preceding species were
reported by the tuber extracts of A. cyreniacum. The
plant's leaf extracts demonstrated identical inhibitory
effectiveness against the two tested bacterial species,
with a diameter of 1.5 cm. Furthermore, the tuber
extracts from A. vulgari showed the lowest efficiency
when compared to the remaining Araceae herbs (1.2
and 1.0 cm) for the same prior bacterial species. Leaves
extract for this type of herb showed no discernible
effectiveness against the studied bacterial species.

Table(1): Effect herbs of Araceae methanol extracts at 200
mg/ml (Tuber and leaves) against plant pathogenic bacteria.
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pasin Agrobacterium
Extract spp. Erwinia spp.
. Tuber 1.0+0.3¢ 1.0+0.1d
A. vulgari
Leaves - -
A cvreniacum Tuber 1.8+0.4b 2.4+0.2bc
- Y Leaves 1.5+0.2bc 1.5+0.5¢
B. bovei Tuber 2.9+0.5a 3.5+0.2a
- bovet Leaves 2.2+0.3ab 2.6+0.1b

3.2. Effect herbs of Araceae acetone extracts against plant
pathogenic bacteria.

The results showed that antibacterial activities were
reduced with acetone extracts. Tuber extracts were
shown to retain some antibacterial action in most of
Araceae plants that were tested. Moreover, B. bovei
tuber extract had the most inhibitory effect against
Agrobacterium spp. and Erwinia spp., with inhibition
diameters of 1.5 and 2.3 cm, respectively. Equal
activity was also shown of tuber extracts of
A.cyreniacum and A. vulgari against Agrobacterium
with an inhibitory diameter of (1.0 cm). In contrast,
extracts from the same herbs that had been tested
previously showed only weak efficacy against Erwinia
spp., with inhibition diameters of (1.0 and 0.5 cm).
Conversely, acetone leaf extracts from Araceae herbs
could not demonstrate any appreciable efficacy, except
for B.boavie leaf extracts against Erwinia spp. with a
diameter (0.6 cm), and Agrobacterium spp. with a
diameter (1.0 cm).

Table(2): Effect herbs of Araceae acetone extracts at 200
mg/ml (Tuber and leaves) against plant pathogenic bacteria.

Strain Agrobacterium | Erwinia
Extract Spp.- Spp.
, Tuber 1.0+0.2b 0.5+0.0c
A. vulgari
Leaves - -
. Tuber 1.0+0.0b 1.0+0.2b
A. cyreniacum
Leaves - -
B. bovei Tuber 1.5+0.0a 2.3+0.5a
- bovet Leaves 1.0+0.0b 0.6+0.1c

Fig(1): Effect herbs of Araceae methanol and acetone extracts
against Erwinia spp.
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Fig(1): Effect herbs of Araceae methanol and acetone extracts
against Erwinia spp.

Fig(2): Effect herbs of Araceae methanol and acetone extracts
against Agrobacterium spp.

4. Discussion:

Araceae family includes three herbaceous species
endemic to Libya: Arisarum vulgare, Arum
cyrenaicum, and Biarum bovei (Salih and Abdulrraziq,
2024). Traditionally, Libyan folklore uses it as
nourishment, as a treatment for psoriasis, and to relieve
joint and skin irritation (Ben-ramadan et al., 2012; El-
Mokasabi, 2014). Nevertheless, through our review of
the literature on this family, we could not find any
documented scientific reports about the benefits or
potential applications. Except for recent studies that
dealt with the vital activity of Arum cyreniacum. For
instance, Abdulrraziq et al. (2021a, 2021b) report that
this species is dependable in the fight against plant-
pathogenic. This study indicates that indigenous herbs
of Araceae have many characteristics that make them
effective as germicidal agents for plant disease. The
presence of cyanogenic glycosides or other compounds
such sterols, alkaloids, calcium oxalate, p-coumaric
acid, terpenes, flavonoids, and caffeic acid may be the
cause of the inhibitory action herbs of Araceae
(Mansour et al., 2015; Abdel-Karim et al., 2018). Our
investigation also showed that tuber extracts were the
most efficient means of controlling plant-pathogenic
bacteria. The best results were obtained using the
methanolic tuber extract of B. bovei, however, the
acetone extract of the same plant also produced
noteworthy results in this investigation. This result was
supported by (Wahab et al., 2023) who established that
the chemical makeup of B. bovei validated its
traditional use as a major source of nutraceuticals and
complementary medicine. Additionally, it has been
demonstrated that A phenolic component found in
B.bovei extract affects the production of chrome in
bacteria (Pezeshkpour et al., 2016). Additionally, A4
cyreniacum was efficient against all tested bacterial
species, particularly the tuber extracts, this is agreed
with the previously described local investigations. As
demonstrated by our data, extract A.vulgari was the
least effective compared to the other extracts; although
(Aydin et al., 2017) reported high toxicity of this
species. In general, both bacterial species were
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impacted by the herbal extracts from Araceae;
nevertheless, it seems that Erwinia spp. was more
susceptible, particularly to methanolic extracts, this is
consistent with (Arafat et al., 2015) who revealed that
some types of extracts plants can decrease fire blight
severity on pear trees caused by Erwinia amylovora

Conclusion:

Although the health risks associated with chemical
substances employed in the bio-control of plant
infections are concerning and warrant attention,
appropriate alternatives must be investigated to
preserve health and lessen their negative effects on the
environment. This study focused on the application of
Araceae herb extracts in Libya, which can serve as a
viable substitute for chemical germicides in biological
control management schemes targeting plant diseases.

Conflict of interest: The authors declare that there are no
conflicts of interest.

Reference:

Abdel-karim, M. Abdelshafeek, A. Saada, F. A. Attafa,
S. M. M. (2018). Isolation and characterization of
some flavones from Arum cyrenaicum (araceae).
Wipls, vol. 4(2), 27-33.

Abdulrraziq, A. A. and Salih, S. M. (2020). Effect of
Aqueous Extracts of Arum cyreniacum on Some
Negative and Positive Gram bacteria. Al-Mukhtar
Journal of Sciences, 35(1): 60-68.

Abdulrraziq, A. A. and Salih, S. M. and Abdulrraziq, A. A.
(2021b). Bio-activity of Arum cyreniacum in
control of Xanthomonas campestris pv.vesicatoria
which causes tomato spot disease. Scientific Bayan
Journal, (8), 17-10.

Abdulrraziq, A. A. Salih, S. M. Alnomasy, S. F. Aldosari, Z.
M. and Alotaibi, B. S. (2021a). Inhibition of Fungal
Plant Pathogens by Aqueous Extracts of Arum
cyreniacum. Journal of Advances in Microbiology,
21(7): 1-6.

Aktepe, B. P. and Aysan, Y. (2023). Biological control of fire
blight disease caused by Erwinia amylovora on
apple. Erwerbs-Obstbau, 65(4): 645-654.

Arafat, K. H. Hanan, S. A. and Abd-El-Aziz, M. R. (2015).
Antibacterial activity of antagonistic bacteria and
plant extract on Erwinia amylovora the pathogen of
fire blight disease in Egypt. International Journal
of Phytopathology, 4(2): 73-79.

Aydin, C. Cennet, O. Z. A. Y. Diisen, O. Mammadov, R. and
Orhan, F. (2017). Total Phenolics, Antioxidant,
Antibacterial and Cytotoxic Activity Studies of
Ethanolic Extracts Arisarum vulgare O. Targ. Tozz.
and Dracunculus wvulgaris Schott. International
Journal of Secondary Metabolite, 4(2):114-122.

Ben Ramadan, L. Zwawi, A. Almaghour, H. Saad, M.
Alfalah, A. Ben Amer, L. and Auzi, A. (2012).
Toxicity and antioxidant of Arum cyrenaicum
hurby. Egypt J. Forensic Sci. Appl. Toxicol.
2012;12(2):1-17.

Bielza, P. Balanza, V. Cifuentes, D. and Mendoza, J. E.
(2020). Challenges facing arthropod biological
control: identifying traits for genetic improvement
of predators in protected crops. Pest management
science, 76(11): 3517-3526.

Collinge, D. B. Jensen, D. F. Rabiey, M. Sarrocco, S. Shaw,
M. W. and Shaw, R. H. (2022). Biological control
of plant diseases—What has been achieved and what
is the direction?. Plant Pathology, 71(5): 1024-
1047.

EL-Barasi, Y.M. Ahmaida, N.A. Barrani, M.W. EL-amrouni,
A.O. and Omran, A. (2010). Pollution of
Agricultural Lands by Fertilizers and Pesticides on
El-Gubba and El-Abraq Area in Libya. /nt. J. Eng.
2010, 8, 97-102.

El-Mokasabi, F.M. (2014). Floristic Composition and
Traditional Uses of Plant Species at WadiAlkuf, Al-
Jabal Al-Akhder, Libya. American-Eurasian J.
Agric. & Environ. Sci. 14 (8):685- 697.

Fontana, R. Macchi, G. Caproni, A. Sicurella, M. Buratto, M.
Salvatori, F. ... and Marconi, P. (2022). Control of
Erwinia amylovora growth by Moringa oleifera leaf
extracts: In vitro and in planta
effects. Plants, 11(7): 957.

Fiirst, U., Zeng, Y., Albert, M., Witte, A. K., Fliegmann, J., &
Felix, G. (2020). Perception of Agrobacterium
tumefaciens flagellin by FLS2XL confers resistance
to crown gall disease. Nature plants, 6(1): 22-27.

Gordon, M. 1., Thomas, W. J., & Putnam, M. L. (2024).
Transmission and management of pathogenic
Agrobacterium tumefaciens and Rhodococcus
fascians in select ornamentals. Plant
Disease, 108(1): 50-61.

Hudzicki, J. (2009). Kirby-Bauer disk diffusion susceptibility
test protocol. American society for microbiology,
15(1), 1-23.

Jimenez Madrid, A. M. and Ivey, M. L. L. (2023). An
Overview of Streptomycin Resistance in Erwinia
amylovora from Ohio Apple Orchards. Plant
Health Progress, 24(1): 56-61.

Lahlali, R., Ezrari, S., Radouane, N., Kenfaoui, J., Esmaeel,
Q., El Hamss, H., ... & Barka, E. A. (2022).
Biological control of plant pathogens: A global
perspective. Microorganisms, 10(3): 596.

Lima, C. Andrade, D. Moreira, G. Sousa, A. Leal, A.
Figuerédo, J. ... and Rocha, J. (2021). Antibacterial,
Antibiofilm, and Antischistosomal Activity of
Montrichardia linifera (Arruda) Schott (Araceae)
Leaf Extracts. Scientia Pharmaceutica, 89(3): 31.

131

Open Access Article is distributed under a CC BY 4.0 Licence



SJFSSU Vol. 4, No. 2 (2024) 133-137

Ahmed A. abd ulrraziq et. al.

Ling, C. Q. Liao, H. X. Nie, H. Y. Wen, J. R. Xu, F. R. and
Dong, X. (2022). The antifungal effects of the
essential oils of Artemisia argyi and Acorus
tatarinowii on Panax notoginseng root rot disease.
22pages.

Mansour, O. Salamma, R. and Abbas, L. (2015). Screening of
antibacterial activity in vitro of Arum maculatum L.
leaves extracts. Int J Pharm Sci Rev Res, 31(2),
231-234.

Mayo, S.J. Bogner, J. Boyce, P.C. (1979).The Genera of

Araceae; Royal Botanic Gardens: Kew, UK.

Miller, S. A. Ferreira, J. P. and Leleune, J. T. (2022).
Antimicrobial use and resistance in plant
agriculture: a one health
perspective. Agriculture, 12(2): 289.

Mummed B, Abraha A, Feyera T, Nigusse A, Assefa S.
(2018). In Vitro antibacterial activity of selected
medicinal plants in the traditional treatment of skin
and wound infections in eastern Ethiopia. Biomed
Res Int. 2018:1862401.

Park, G. O. A. D. (2016). Libyan Agriculture: A Review of
Past Efforts, Current Challenges and Future
Prospects. Water Resources, 6(18), 2224-3186.

Pezeshkpour, V. Ghaedi, M. and Jannesar, R. (2016).
Antibacterial effect of Metal organic framework-3
and extract of Biarum bovei on standard and
clinical  strains of  methicillin  resistant
Staphylococcus aureus (MRSA). International
conference on engineering& applied sciences.
Dubai. 8pages.

Raymaekers, K. Ponet, L. Holtappels, D. Berckmans, B. and
Cammue, B. P. (2020). Screening for novel
biocontrol agents applicable in plant disease
management-a review. Biological Control, 144:
104240.

Salih, S. M., & Abdulrraziq, A. A. (2024). Morphological
Characteristics of Endemic Species of Araceae to
Al-Jabal Al-Akhdar, Libya (Field Simulation). /nt.
J. Sci. Res. in Biological Sciences Vol, 11(1): 21-
25.

Savary, S. Ficke, A. Aubertot, J.-N. and Hollier, C. (2012).
Crop losses due to diseases and their implications
for global food production losses and food security.
Food Security, 4(4), 519-537.

Shadid, K. A. (2018). Phytochemical Screening: Antioxidant
and Antibacterial Activities of Verbena supina L.
Aqueous, Hexane and Methanol Extracts. Jordan
Journal of Biological Sciences (JJBS), 11(5): 5495.

Wahab, B. A. A., Alamri, Z. Z., Jabbar, A. A., Ibrahim, 1. A.
A., Almaimani, R. A., Almasmoum, H. A., ... &
Alharthi, R. F. (2023). Phytochemistry, antioxidant,
anticancer, and acute toxicity of traditional
medicinal food Biarum bovei (Kardeh). BMC
Complementary Medicine and Therapies, 23(1),
283.

132

Open Access Article is distributed under a CC BY 4.0 Licence



