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ABSTRACT

In vitro, study was conducted to evaluate the efficiency of aqueous leaf extracts for each of
Nerium oleander , Eucalyptus camaldulensis and Myrtus communis at concentrations (0, 20, 30, and
50 )% on the mycelial growth and sporulation of Fusarium oxysporum . The results showed that all
extracts gave considerable inhibition of mycelial growth of the pathogen. The greatest inhibitory
effect 31.16% was found when used Azadirachta indica extract.
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INTRODUCTION

Fusarium oxysporum is a soil-borne
ascomycete  fungus that

various plant hosts around the world causing
major economic losses (Siddiqui et al., 2016

affects

and Joshi, 2018), particularly at the low pH
soil, high humidity, and an appropriate host
(Nasrin et al., 2018)

Chemical control of this pathogen can
reduce the risk of disease severity and may
increasing crop yield, but
application of these chemicals may be harmful
a to health and
(Kamalakannan et al., 2004 ; Kumar et al.,
2007), increasing fungal
population tolerance, and excessive pesticides
also has an great
microorganisms (Son et al, 2018).

continuous

human environment

in addition to

damage on soil

Recently, several studies found that plant
extracts have a rescannable effect on most
pathogenic fungi including F. oxysporum
through modifying plant metabolism, such as
accumulation of phenolic  biosynthesis
enzymes, antioxidant defense enzymes, plant

extracts can manage various fungal
infections(Ramaiah and Garampalli, 2015 ;
Dabire et al., 2016).

Antifungal secondary metabolites produced
by plants also included flavonoids, phenolic
glycosides, lactones,
compounds, saponins, cyanogenic glycosides,
(Vinale et

unsaturated sulfur

glucosinolates, and tannins
al.,2014).

Oleander extract has antibacterial, anti-
inflammatory, antinociceptive, and anticancer
depressant properties that inhibit the mycelial
growth of a pathogen (Ali et al., 2008 ; Isaac
and Abu-Tahon, 2014). Oleander composition
also consist of proteins, carbohydrates,
triterpenoids, oleandrigenin,
glucose, resin, paraffin, tannins, and an
essential oils (Zibbu and Batra, 2012).

Gupta and Bansal (2003) reported that
eucalyptus leaf extracts have been shown to

aglycone

reduce the mycelial growth of F. oxysporum.
Various compounds, including nimbidin,
nimbin, and salannin, have been linked to the
bioactivity of neem extracts, with azadirachtin
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being the most important antifungal
compound (Lale and Abdulrahman, 1999 ;
Aboellil, 2007). The current work aimed to
evaluation the activity of Nerium oleander |,
Eucalyptus camaldulensis, Myrtus communis
and Piper nigrum extracts against F.
oxysporum in vitro.

MATERIALS AND METHODS

Preparation of plant extracts

Leaves of oleander (Nerium oleander
L., Apocyanaceae), river red gum (Eucalyptus
camadulensis Dehnh., Myrtaceae), and neem
(Azadirachta indica, Meliaceae) were
collected from the fields of College of
Agricultural Engineering Sciences. Black
pepper (Piper nigrum, Piperaceae) was
purchased from local markets in Duhok city.
Samples were washed with distilled water and
dried separately at 45 o C for 72 hrs.

The leaves where grinded and using
distilled water as a solvent; (25) gm of each
plant leaves powder were immersed in 100 ml
of distilled water in beakers 500 ml and left for
12 hrs. the suspension was filtered by three
layers of gauze and centrifuged at 3000 RPM
for exactly one hour to separate the small
residues (Shukla and Dwivedi, 2012 ; Benchimol
et al., 2017). The final filtrates evaporated
using convection oven at 40 C for ten days.

Evaluation of different concentration of
plant extracts on F. oxysporum activity:
Concentrations at (0, 20, 30 and 50 %) of
leaves extract were prepared then 100 ml of
PDA added to each concentration and shakes
gently before poured in petri — dish (20 ml /

per plate) with three replicates. Mycelial plugs
of 5 mm of the fungus colony were cultured in
the center of a plate and incubated at 25 + 2 0
C for 7 days.

Determination of Radial Mycelium and
Sporulation of F. oxysporum

The colony diameters for each plate was
measured after full growth of control
treatment. The zone of Inhibition was
calculated in two directions at right angles to
each another, and the percentage inhibition of
mycelial growth by each extract concentration
was calculated using the following formula: %
of mycelial inhibition= (C -T / C )x 100
Where C and T are the mycelial growth
diameter (mm) in control and treatment,
respectively.

For determinate the activity of extracts
against a pathogenic sporulation,
colony was scraped superficially on the PDA
using a soft brush. The suspension was
prepared and diluted to 1/100 and spores

counted using a haemocytometer.

fungal

RESULTS
Effects of Extracts on the
Growth of F. oxysporum

The data represented in Table (1)
showed that the N. oleander , E. camaldnlesis
M. communis and P.
extractions have significant effects on colony
growth of F. oxysporum, the lowest fungal

Inhibition

nigrum. leaves

growth 3.63 cm was detected by black pepper
at 20%, while the highest growth 4.35 cm
showed when applied eucalyptus at 50%
compared to 5.43 in control.
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Table (1):- Effect of plant extracts on the colony diameter (cm) of F. oxysporum

Extracts % Conc. Mean
20 30 50

P. nigrum. 3.63a 3.86a 3.86a 3.78 a

N. oleander 4.00 a 3.86a 3.83a 39la
E.camadulensis 430 a 4.03 a 4.35a 4.21 ab
A.indica. 3.73a 3.76 a 3.70a 3.73 a
Control 5.43b 5.43b 5.43b 543 b

Mean 4.22 a 4.18 a 4.23 a

* Means followed by different letters are significantly different according to Duncan's multiple range test
(P =0.01).

The results in Table (2) showed that
extracts of Neem at 50% inhibited mycelial
growth with 31.83 % though all extract
concentrations have a significant inhibition of
the pathogenic growth. Neem had the highest

inhibitory mean of 31.15 % followed by
oleander 27.70 % and 30.01 % of pepper.
Eucalyptus produced a 22.35 percent
inhibition.

Table (2):- Effect of plant extracts on the inhibition of mycelial growth of F. oxysporum

Extracts % inhibition of mycelial growth of F. Mean
oxysporium
20 30 50
P. nigrum. 33.15a 28.48 a 284l1la 30.01a
N. oleander 25.46 a 28.61 a 29.04 a 27.70 a
E. camadulensis 20.85b 26.28 a 19.92 b 22.35ab
A.indica. 31.03 a 30.60 a 3183a 31l.15a
Mean 27.62 a 2849 a 27.30 a

* Means followed by different letters are significantly different according to Duncan's multiple range test
(P =0.01).

Effect plant extracts on the sporulation percentage of F. oxysporum:

The results revealed that all examined
extracts showed comparable reduction in
fungal spores when compared to the control.
The highest spore production (4.18 * 10 °) was

resulted by Neem at 50%, while the lowest
sporulation (2.16 * 10 °) was recorded by
oleander and eucalyptus at 20% and 50%,
respectively. (Table 3)
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Table (3) : -Effect of plant extracts on the sporulation % of F. oxysporum

Extracts % sporulation *10° Mean
20 30 50

P. nigrum. 3.54 ab 3.25ab 3.00a 3.26a
N. oleander 3.20 ab 3.15ab 2.16a 284a
E. camadulensis 216 a 3.16 ab 3.83ab 3.05a
indica 4.08 ab 225a 4.18 ab 350a
Control 5.50 b 5.50 b 5.50 b 5.50 b

Mean 3.69a 3.46a 3.73a

* Means followed by different letters are significantly different according to Duncan's multiple range test

(P =0.01).

DISCUSSION

The  application of  chemical
compounds became hazardous to both human
health and the environment. Therefore, bio-
products of plant extracts could be used
because the materials used were none
expensive and easily prepared and applying
with low concentrations (Chacén et al,.2021).
Currently, plant extracts are an alternative
methods for control soil borne pathogens
because they contain a wide range of
secondary metabolites that have been shown
to have antimicrobial properties (Zakuan et
al., 2018).

Essential oils also are a complex
mixture of volatile secondary metabolites
known for their natural phenolic components,
such as diterpenes, hydrocarbons, and
monoterpenes with various functional groups,
which have been studied for their antifungal
activities (Ray et al., 2018 and Salem et al.,
2016).

Antifungal effects of extracts and
essential oils from numerous higher plants
have been discovered that contain several
active secondary metabolites for more than
80% of all Terpenoid, Alkaloids, and Phenol
secondary metabolites (Newman et al. 2000 ;

Osman and Mohamed 2017). Katooli et al.
(2012) and Siramon et al., (2013) investigated
the antifungal Eucalyptus
camaldulensis essential oil on the suppression
of pathogenic fungi.

Extracts from the leaves of several

activity of

aromatic plants have recently been shown to
have a strong antifungal effect due to
polyphenolic composition of flavonoids and
phenolic acids in the soluble fractions of E.
camaldulensis (Sabo and Knezevic, 2019).
Methanolic extracts revealed the presence of
protocatechoic, gallic, ellagic acids, and
vanillic and protocatechoic aldehyde, as well
as quercetin, erodictyol, vanillin, naringenin,
naringin, kaempferol quercitr (Hassan et al.,
2021). E. camaldulensis exhibited significant
antifungal activity against F. oxisporium,
which could be attributed to quercetin 3-O-
rhamnoside, ellagic acid, caffeic acid,
quercetin 3-ObD-glucuronide, acid
chlorogenic, p-coumaric acid, and ferulic acid

(Elansary et al., 2017).

The foliage and roots of N. oleander
were confirmed to have antifungal activity in
the current studies Ullah et al., (2014) claim
that distinct portions have photochemical
properties that prevent bacteria from growing.
Yadav et al. discovered tannins, alkaloids,
carbohydrates, flavonoids, and glycosides in
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various sections of N. oleander. Rajendran
(2011) discovered antifungal agents myricetin
and rutin in the dried leaves of N. oleander in
a study. Siddiqui et al., (2016) discovered
antifungal compounds such as oleanolic acid,
amyrine terpenoids, pentamethoxyflavones,
and isoflavonoids in the leaves.

The effect of Azadirachta indica
aqueous extracts on Fusarium oxysporum was
investigated (Singh et al., 1980). In vitro
fungicidal properties of neem leaf extracts
were attributed by (Mahmoud et al., 2011) to
the presence of several antimicrobial active
ingredients in neem leaves such as sitosterol,
guercetin, and  desactylimbin.  Other
researchers have attributed this activity to the
presence of active ingredients such as
triterpenes or limonoids such as meliantriol,
azadirachtin,  desactylimpin,
sitosterol, nimbin,
nimbosterol, and margisine (Bhatnagar and
McCormick.,1988)

Piper is one of the most well-known

quercetin,

nimbinin, nimbidin,

genera in the Piperaceae family, which is well
known in culinary and traditional medicine.
Plants in this genus have essential oils with a
wide metabolic range (Da Silva et al., 2014).
Piper species essential oils include about 270
chemicals, with mono and sesquiterpene
hydrocarbons accounting for over 80 of them,
followed by phenols, aldehydes, acids,
alcohols, ketones, and esters (Salehi et al.,
2019). Secondary metabolites found in Piper
extracts have been shown to have antifungal
and cytotoxic activity. Secondary Piper's
compounds with biological activity including
dilapiol, safrole, methylenedioxyphenyl, and

myristicin (Granados-Echegoyen et al., 2015).
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