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Abstract — In this study, forty isolates identified as
Fusarium solani based on morphological characterize, F.
solani was one of the mosfrequently isolatec species. Alsp
Fusarium solani pathogenesis over the roo with negative
seedling growth and positive withthe occurrence of root
diseaseslIn this study, we analyzed the inhibition effect o
different NPs (AgNPs, MgNPs, and chemical (Phylex)
against plant pathogenic fungi in vitro. And in vivo In vitro,
the results indicated that NPs (AgNPs, MgNP: and chemical
(Phylex) posses the antifungaproperties agains at various
level. The positive controlhad the lowes height and weight
and was significantly different from all other treatments in
all of the growth parameters, while Treatment with
(AgNPs150 ppm, MgNPs 2%,3%ppm) and 3% Phylex
resulted in maximum inhibitions of F.solani In vivo, five
characters (heigh plant, shoot andoot fresh and dry weight
were measured based on the greenhoyséeld experimental
results. Treatment with (AgNPs, MgNP$ and Phyle» had the
heighest measured parameters than positive conti.

Keywords — Fusarium Solani f. sp. Cucurbitae Race 1 and 2,
Crown and Root Rot of melon, Atifungal Effect, AgNPs,
MgNPs, Phylex.

|. INTRODUCTION

Fusarium solani is one of the importar
phytopathogenic causinggrious losses on cucurbit pl:
in Irag, whichare responsible for crown and Root rots
melon, all cucurbit crops are susceptible Fusarium
solani in the seedling stage. Thigathogeni has two
raceracel is pathogenic on root, crown and fruit buera
is pathogen only on fruit, Race 1 attacks hypocotyls,
causing a cortical stem rot, it &so attack mature fri.
Race2 of this pathogenic is reported only in lichigreas
in the world and has less significar. [1]. [2]
.Nanotechnology is the new era of technology whiehls
with matter at atomic or molecular level. It helps
modify biomarkers, imagingcell labeling, antimicrobia
agents and drug delivery for treatment diseases. [6]
[Nanosilver is one of the most thoroughly investgt
nanomaterials and owes its popularity to its biat
properties. [17]ts antimicrobial activity is associated w
the characteristic structure ofmoparticles It exhibits a
high antifungal activity. [4] ¥igO is an importan
inorganic oxide and has been widely used in magigdi
Many studies have shown th&tgO nanopcticles have
good antibacterial activity.[10]. The present wor
entitled," Evaluation of the antifungal effect

nanoparticles rbagnesium oxide,silv) and chemical

(PhylaYy on Fusarium solani F.sp cucurle, pathogenic

agent of melon)"is attempt &tudy some of these aspe

with the following objectives.

Objectives

1. Testing the efficiency of some nanomates (silver,
magnesium oxideand chemical (phylex) inhibition i
fungusdestroy or reduced toxin in viti

2. Evaluate the efficiency afanoparticles and chemic:
for Suppressiofungus unde plastic-house condition.

[I. M ATERIALS AND METHODS

Analysis of Effect of Magnesium Oxide Nano
particles on the Respective Fungus

Different  concentrations of magnesium  ox
nanoparticles from PDA media were used for anaty
the antifungal properties. To do 1%, 2%, and 3%
concentrations of magnesium oxide nanoparticlepgyes
from deionized water The mixing each of tt
individually to thehomogenize for half an hour to ensure
the mixing well then theexposur of the each them to
ultrasonic frequency of 224 HZ for two minutes to
preserve the nanoscafearticle size distribution and to
ensure homogeneodsstributior in the mixture, add all of
the concentration separatelyttee flask 100 ml container
of 2.4 g (PDA) an®B0 ml of distilled water were added
autoclaved growth medium after its temperature tred
approximately 40-50°C, agar plugs of uniform si:
(diameter, 8 mm) containing fungi were inoculat
simultaneously at the center of eePetri dish containing
Magnesiumoxides nanoparticles, followed by incubat
at 28 + 2C for 14 days . Growth inhibition percent w
calculated using the radial growth of mycelium &ding.
The acquired results were compared with those ofrot
group to which no nanoparticles have been addddests
were conducted in three replicatic
Slver Nanoparticles

In vitro assay was performed of growth medium
(PDA) treated with different concentration50,100,150)
of silver nanoparticles, he mixing each of the
individually to thehomogenize for half an hour to ensure
the mixing well then theexposur of the each them to
ultrasonic frequency of 224 HZ for two minutes to
preserve the nanoscaferticle size distribution and to
ensure homogeneodsstributior in the mixture . Five mL
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of AgNPs having different concentratiomwere poured
into growth media prior to plating in a Petri ¢ (90 x 15
mm). Media containing silver nanoparticlewere
incubated at room temperature. After 48 hr of iratidm,
agar plugs of uniform size (diameter, 8 mm) coriteji
fungi were inoculated simultaneously at the cenfezach
Petri dish containing sier nanoparticles, followed
incubation at 28 + € for 14 days. Growth inhibitio
percent was calculated using the radial growth
mycelium according to the following equatic

Growth inhibition (%)=RR%T . where R is the radi

growth of the fungal mycelian the control plate and r
the radialgrowth of fungal mycelia on the plate trea
with nanopatrticles and chemical.
Characterization of Phylex

Dutch selko company experts to efficiency of phyia:
preventing fungal growth and mycotoxIt's a mixture of
organic acids and their salts ifdbnsists o ascorbic acid,
formic acid proponic acid mono and dicerides of
edible fatty adal, lactic acid, citric ammon,
1,2propandiol, materials publisher and water. non-
toxic extract.
Isolation and I dentification of the Pathogen

Fourth samples from infected plants were ti from
root and stem rot naturally diseased cucurbit during
2015. These samples were obtained from four preei
(Babylon. Baghdad. Najaf, DiwaniyalSmples were cut
into 0.54cm and washed under running tap water fo
minute, then surface sterilized in 1% sodium hyparite
for 2 minute and cultured on Potato dextrose aB&rA()
supplemented with 200 nigketracycline and incubated
25+1C¢ for 7 dgs, single spore technique was made
each isolate. Isolates were identified to the ssetével
according to their cultural and morphologi
characteristic [8]3]

Ill. F IELD EXPERIMENT

The effects of Nanosilver, &ho magnesium oxidand
phylex were evaluated on melon growth paramel
Pathogen was prepared by growing them on milleing
in 100 ml flask as follow, the grain were soake@ronght
in distilled water, autoclaved twice (121 c for d#n. and
then inoculated with agar discs of fays-old fungal
culture . flask were incubated at 28 c in darkZarday:,
the fungal inocula were then mixed with s

Surface sterilization was accomplished by immer
the seeds in 5% sodium hypochlorite solution fomib
and followed by washing bgterile distilled water, a
treatment (nano- silver, nanmagnesium oxide, phyl)
was accomplished by soaking in with diffen
concentrations for 2 h .There were thirteen groop
treatments with three replications for each treatn
Treatments included; 1- control &lver without - silver
with pathogen 4magnesium oxide nanoparticles withi
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5- magnesium oxide nanoparticles with pathoge-
Phylex without 7-Phylex with pathogen -nanosilver +
magnesium oxide with pathogen- nanosilver +
magnesium oxide without pathogen - nanosilver
+Phylex with 11- nanosilver +Phylex without -
nanosilver + magnesium oxide + Phylex with pathc
13- nanosilver + magnesium oxide + Phylex witt

Plant Growth Parameters

Plant Height (H)

The heightof the plant was measured from the bas
the hypocotyls to the seedling’'s apex. Ruler isduse
measure the plant height of each seedling with oh
centimeter (cm).

Fresh and Dry Weight of the Plant

Scale is used to measure fresh and dry weif the
plant: shoot (SFW) and root (RFW) fresh weight
shoot (SDW) and root (RDW) dry weight. The sam|
needed to putin

Ovenat 70+1 °C for 72 hours in order to take the
weight of seedlings
Growth Measures

The growth measures (plameight, fiesh and dry weight
of plants and roots) werassessed following the sal
methods described in the previous section. Thet @ad
root parameters were recorded separately aftera#s dof
the experiment, where the plants were uprooted
washed under running tap wa
Disease Severities (DS)

Symptom severity of the areal parts of the plants
assessed (8, 10, 12, 14 days after pathogen irimay)l
using the following index 0, no symptoms; 1, yeliogvof
the cotyledons or the first leaf; 2, yellowing ofat leaves
3, yellowing of three or nte leaves; 4, died plant. T
disease severity index was calculated using thedta
(Soriano- Martinet al., 2006): Disease severity index ('

=3 =% 100
4N Where ni is the number of plants affected by e
degree of severitys the degree of severity of the attack
— 4) andN the total number of plants used for each en

level applied.

IV. RESULTS

Growth of the Fungal Colony

The results showed thatFusarium solani was
predominant in all simple with 100% frequen
Fusarium solani forms white to cream color mycelium
the PDA. Microscopic examination was showed t type
of spores, macroconidiaere spindl to cylindrical shape
containing betweetthree to five septa with distinctly or
barely notched basal cellmicroconidia formed on fals
head on long monophilidgrowth laterally on the aerial
mycelium. Qlamydospores termir and intercalary
single or in chains.
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Fig. 1. Culturakcharacteristics of F. sole the causal agent of the crown and root rot disefiegelon. (A) Growth of th
fungal colony on the PDA

A

—

\ N W

Fig. 2. B8) microscopic characteristics of F. solani theszduagent of the crown and root rot disease of meio
carnation leaf- piece agar diam (1) Microconidia (2) Macroconidié8) Long monophialides conidiospl

Pathogenicity Test

All isolates of theFusarium solani were tested for the
pathogenicity on apparently healthy and uniformags-
old seedling melon in the greenhousioots and stems of
the melon seedling were wash@ud running tap wate
before inoculation. Conidial suspension of eachviddal
isolate was prepared by pouring sterile distilleter anc
gently scraping the conidia of 7 dagfe cultures on PD/
plates gown under the standard grown condition. -
concentration of the pooled suspension adjusted to 2 -
106 conidia/ml by using a haemocytome

The roots of seedling were soakiimg20 ml conidial
suspension for 20 min faoot inoculatiol technique for
stem inoculation technique, 20 ml of the coni
suspension of eachusarium solani was sprayed on tf
stems. The control plants were inoculated by b
techniques with ml of sterile distilled water. Té
replicates were performed for each isolatnd the
experiment was repeated twiceResults of the
pathogenicity test showed that all isolates Fusarium
solani were highlypathogenic to melon plants. The fi

wilting occurred 7 days after inoculation in mel
plants.100% percentagd melon plars inoculated with
the forty isolates died, inoculated plants exhib a
cortical rot at the base of the stem and upper @iathe
root systenctaused discoloratic and necrosis then brown
rot of the stemsWhile all uninoculatecplants remained
asymptaenatic, the pathogen was recovered fi
symptomatic plants, fulfillind<och s postulate
In Vitro Antifungal Assays

Results presentedin this stud confirm that
nanoparticles have significar inhibitory effects and
antifungal activity on colonyormatior from mycelia of
Fusarium solani in vitro. Thegrowth rate of strain in the
presence of the testethnoparticle and other compound
chemical are summarizéad Table

Growth
Concel Growth L
NO. Treatment tratior fungi |nh|lk)JA|)t|on
Silvernanoparticle
1 without 9.0
2 AgNPs 50% 1.0 88.9
3 AgNPs 100% 0.18 98
4 AgNPs 150% 0.0 100
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MgoNPs 1% 0.71¢ 92.1
MgoNPs 2% 0.C 100
MgoNPs 3% 0.C 100
MgoNPs without 9.C -
phylax 0.1 1.7 81.1
phylax 0.2 0.7t 91.66
Phylax 0.3 0.C 100
Phylax without 9.C -

There were significant differences between diffé
concentrations of nanoparticles on growth inhilpitiof
Fusarium solani, while there was no growth inhibition
the negative control. The higher inhibition of fah
growth was recorded at a concentvatof 150% ppm fron
silver nanoparticle was observedn PDA medium.
Concentration of 10 0%50% ppm inhibition the fung:
growth by 98%and 88.9% respectively.
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Fig. 2. AgNpsconcentratio (ppm)

The different concentration afianoparticles of Mg
caused inhibition the fungal growth, higher inhimit at
3%, 2% by 100% meanwhilat concentration of 1% &
92.1%.
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Fig. 3. MgoNpsconcentration (ppn

The higher inhibition of fungal growtwas recorded at a
concentration of 0.3 from PHYLAX by 100% ar
91.66%, 81.1% with aoncentration 0.2,0.
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Reduction of Fungal
Growth (%)

Fig. 4.Phylex concentratic.

The results in the current study are confirmed gy
finding of [6] reported that thsynthesized nanoparticles
can significantly inhibit (87.1%,86.5% and 83.f to
growth of phytopathogen€olletotricum coccodes. [20] .
reported that the controlling effect increa: in the
administered dosagef nanoparticle ar there exists a
direct correlation between the administered do and
controlling effect, the concentrati of 2% MgoNps had
the greatest effect inoth liquid and solid med [18],
reported that thevhen roots were drenched with Mgoh
suspension prior to inoculation with pathogen,
incidence of disease was significantly reduced sof
these results agree with selko Dutch company rek
regarding item phyleinhibitory immune substance for t
growth of many fungi.The results ai close conformity
with finding of . [4] [reported the the inhibitory effected
of nanoparticlemay be due to the directly attach to
penetrate the cethembrane of the spore and killed the
Also . [19] [reported thahntimicrobial activity of AgNp:
on microorganism wadepended c the concentration of
AgNps and was closelgssociated with the formati of
pits in the cell wall of the microorgani: than Ag
accumulated in thanembrane caused the permeabi
resulting in the cell death . Inhibition increasatl the
concentration of AgNps increased. This could be th
high density at which the soluti was able to saturate and
cohere to fungal lpha and deactivate plant pathoge
fungi.

In Field Experiment
Plant Height

There were significant differences between thir
studied treatments on plant height. highest shoots
were obtained for the plant grown in (87 cm), T9(75)
Followed by T11(68), T1®7) .The lowest plant heig
was given for these plargrowr in T1(22 cm ), T3( ),
T5(29. No significant differenc of plant height were
observed between T3, ®bserved between T3, ~
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Plant Height (cm)
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Fig. 5. Plantheight of melon treated with thirteen treatm

Fresh and Dry Shoot Weight

The results showed that the effect of differentetyqd
nanoparticles was significant on fresh and dry ¢ The
highest fresh shoaind dry weight were obtain for the
plant grown in T13 (6.403 g ), ( 1.206 g). The Istvehoo!
and dry weightvas given for these plant grown in T1,
T5. No significandifference of shoot and dry weight we

observed between T3,T5The data obtained are
agreement with the premisly published results by Razz
at el 2015 reported thatll level of silver nanoparticle
(25, 50, 100, 150 ppm ) applied to soil in potsidigantly
enhanced fresh weigtdry weight and chlorophyll conte
over control.

Fresh Shoot Weight (g)
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Fig. 6. Fresh shoot weight
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Dry Shoot Weight (g)
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Fig. 7. $hoot dry weigl of melon treated with thirteen treatment.
Fresh and Dry Root Weight
positive control Tlandr'3 had lowes weight. Root dry

Results showed that fresh and dry weight of m
seedling root significantly. according rootfresh weight, weight, treatment T1311 hac highest weight (1.206 @),
treatment were grouped with significant differer in  (0.93 g),while treatment T1, T3,T5 h lowest weight
groups, T13,T11 had thgghest weight (2.65), (1.09 g).
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Fig. 8.Fresh root weight (g)

Copyright © 2016 1JAIL, All right reserved
281



4

N Z7
IJAIR

J

International Journal of Agriculture Innovations an d Researcl

Volume 5, Issue 2ISSN (Online) 231-1473

Dry Root Weight (g)
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Fig. 9.Dry Root Weight (g)

ACKNOWLEDGMENT

The author is greatly indebted Br. Abdul karam Al-
kazaz,Department of Biotechnology, Baghdad Univers
Iragq, The author would like to tha Nazism Abdul
Hussein, Mohamed Shwen, Ministry of Agricultur,
Qadisiyah Directoratéor his providing necessafacilities
to carry out the work.

(1

(2

(3]

(4]

(5]

(6l

(7]

8
9]

[10]

[11]

REFERENCES

Armengol, J. C., M. Jose, M. J. Moya, R. Salesyisent and J

Garcia-Jimenez, (2000 usarium solani f. sp. cucurbitae race
1, a potential pathogen of grafted watermelon pectido in

Spain. EPPO Bulletin. 30 (2) :pp. 171%8< .

Boughalleb, N,J. Armengol and M. El Mahjoub . 200t
Detection of races 1 and 2 Bfisarium solani f. sp. cucurbitae

and their distribution in watermelon fields in Tsia. J. of
Phytopathology 153(3): pp. 162-168

Sutton BC (1980) The Coelomycetes: Fungi Imperfecti v
Pycnidia, Acervular and Stromata. Kew, Lond
Commonwealth Mycological Institute

Kim KJ, Sung WS, Moon SK, Choi JS, Kim JG, Lee DG ((
Antifungaleffect of silver nanoparticles on dernptigtes. J

Microbiol Biotechnol 18: 1482—-1484

Zhang, N., O’Donnell, K., Sutton, D.A., Nalim, F/
Summerbell,R.C., Padhye, A.A., and Geiser, D.M. 0@
Members of theFusarium solani species complex that cal

infections in both humans and plants are commonthie

environmentJ Clin Microbiol 44: 2186-2190

Le, AT., Huy, P.T., Tam, L.T., Tam, P.D., Hieu,. Huy, T,

2011. Novel silver nanoparticles: synth, properties and
applications. Int. J. of Nanotechnol . 8:-290

Pulit J, Banach M, Szczyg owska R, BM. Nanosilver Against
fungi. Silver nanoparticles as an effective biotidetor. Acta

Biochim Pol 2013;60:795-8.

Ellis, M.B. (1971). Dematiaceous Hyphomycetes. CKZAB

Publishing, Kew, Surrey, England

Leslie, J. F. and B. A. Summerell . 2006 . TFusarium

Laboratory Manual, Blackwell Publishing, Ames, IBSA. pp.

388.

Mehl, H. L., and L. Epstein .2007. Identificatiofi Fusarium

solani f. sp. cucurbitae race 1 and race 2 with PCR ¢
production of disease free pumpkin seeds. Planed3is. 9:
(10): pp. 1288-1292ciences. 12: pp. 8-843.

Zhen-Xing Tangl, ; Bin-Feng Lvl . 201MgO nanoparticles as

antibacterial agent: preparation and acti Braz. J. Chem.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Eng. vol.31 no.3
6632.20140313s00002813.
Booth, C. 1971. The genuausarium .Laboratory guide to the
identification of the major species: The common Itk
mycological institute, kew, Surrey, England. 237

Haplotype nomenclature, and in vitro antifungal resista
within the Fusarium solani species compJ Clin Microbiol 46:
2477-2490.

Jo YK, Kim BH, Jung G (2009) Antifungal activity efiver ions
and nanoparticles on phytopathogenic fungi. Plaise&se 93
1037-104

Kanhed, P., Birla, S., Gaikwad, S., Gade, A SeabraB.,
Rubilar, O., Duran, N. andRai M. 2014. In vitro antifunge
efficacy of copper nanoparticles against selectefd pathogeni
fungi. Materials Letters, 115: -17

Pulit J, Banach M, Szczyg owska R, Bryk M. Nanasilkgains
fungi. Silver nanoparticles as an effective biotifdator. Acta
Biochim Pol 2013;60:795-8.

Hojjat, S.S., and Ganjali A. 2016. The Effect ofivei
nanopatrticle on lentiSeed Germinatic under drought stressl .
International Journal of Farming and Allied Scies
Vaidyanathan R, Kalishwaralal K, Gopim S, Gurunathan S
(2009) Nanosilvethe burgeoning therapeutic molecule anc
green synthesis. Biotechnol Adv 27: -937

Imada.k, Sakai S. kajihava$l,tanak S,lto (20i6) magnesium
oxide nanoparticle induce syster resistanace in tomato against
bacteriae wilt disease. Plant pathology 65-561

Kim SW, Jung JH, Lamsal K, Kim YS, Min JS, Lee Y&®12)
Antifungal Effects of Silver Nanoparticles (AgNPs) agait
Various Plant Pathogenic FunMycobiology 40: 53-58.
Marziye Aboli Parizi,Yazdan Moradpour, Ali Roostaei, Morte
Khani, Masoud Negahd&@hasem Rahim, (2014), Evaluation
the antifungal effect of magnesium oxide nanoplkegicon
Fusarium oxysporum F. Sp. lycopersici, pathogergena of
tomato. European Journal ofExperimental Biology, 2014,
4(3):151-156

http://dx.doi.org/10.1590/0104-

AUTHOR'S PROFILE

Falah Abdul-Hasan

Born in Babylon, Iragreceived his B.Sc. degree in Plant protection f
the college of Agriculture, University of Mosul i9€2, the M.Sc. degree
in Plant pathology India 2018nd his PFD. degree in plant pathology
from University of Baghdad.

Copyright © 2016 1JAIL, All right reserved
282



