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ABSTRACT---This study was conducted to use silver nanoparticles as a non-traditional method for managing
plant diseases and to study their effect on the growth and incidence of Fusarium basal-rot of onion caused by
Fusarium oxysporum f.sp. cepae. Dakahlia isolate of F.o. f.sp. cepae was the highest pathogenic isolate to onion
plants, whereas Nobaria isolate was the lowest pathogenic isolate. The results of growing the treated onion
transplants with silver nanoparticles and transplanting them in soil infested with the causal fungus showed that
the tested concentrations resulted in significant reduction in the total count of fungi and F.o. f.sp. cepae, the
infection by basal-rot compared with control treatment.. The reduction in the infection by basal-rot was reflected
on crop parameters of the treated plants, which significant increase was recorded in plant height , root length,
bulbs diameter weight compared with control treatment was recorded. The In vitro experiments indicated that all
the tested nanoparticles concentrations, i.e. 25, 33, 50 and 100% caused different degrees of antifungal effect on
the mycelial growth of F. solani and F.o. f.sp. cepae. Crude concentration (100%) of silver nanoparticles gave
the highest effect on the mycelial growth of F.o.f.sp. cepae compared with the cheek treatment(90 mm).
However, the fungicide Topsin-M70 was of the highest inhibitory effect. Also, the treatments with silver
nanoparticles considerable increase in the activities of peroxidase, polyphenol oxidase and B-1,3-glucanase
enzymes compared with control plants. The concentrations of silver nanoparticles were detected with low
residue in onion bulbs within the acceptable limits.

Keywords: Onion, silver nanoparticles, Fusarium oxysporum f. sp. cepae, crop parameters, polyphenol oxidase,

B -1,3-glucanase, peroxidase.

1. INTRODUCTION

Onion (Allium cepae L.) is of great importance
in A.R.E for local consumption and exportation. It
is subjected to attack by several diseases, which
causing massive losses in the field, during
transportation and in storage. Fusarium basal-rot of
onion caused by Fusarium oxysporum f. sp. cepae
can effect on onion, garlic, and the other Allium
spp. The fungus lives a long time in soil (Lager,
2011). Infection is often associated with mechanical
or insect damage and some other important onion
diseases (Cramer, 2000 and Ghanbarzadeh et al.,

2014). Foliar symptoms appear on one side or

general wilt and a yellow to tan die-back of leaf tips
during mid to late season. Death area may seem
over several weeks. In onions, red to brown-rot
appear, where roots are attached to the basal plate.
Rot and discoloration usually effect on the base and
up into the bulb scales. Affected tissues appear
brown and watery within bulbs tissues. Sometimes,
a white moldy growth evolves on the stem plate or
between affected scales. Bulbs may appear normal
at harvest, but rot may progress in storage (Kodama
1983; Pinto et al., 1995 ; Lager, 2011 and Taylor et
al. ,2016).
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Many studies have been conducted for controlling
this disease chemically (El-Shehaby et al., 1997
and Behrani et al., 2015), biologically (Abd -
Elbaky, 2005 and Ghanbarzadeh et al., 2016), crop
rotation and host plant resistance (Cramer, 2000).

The world is facing the problem of environmental
pollution from pesticides. The intensive use of
pesticide leads to increase risk of contamination of
the environment and harmful effects on
biodiversity, food security, water resources and
groundwater. Residual pesticides may have effects
on soil, water, turf, and other vegetation (Malaj et
al., 2014 and Queyrel et al., 2016). Pesticides
became more common in agricultural, public
health, and nuisance applications throughout the
first half of the 20" century, a myriad of problems
were being discovered such the development of
resistant races of the pathogens, harm effect on
non-target species, environmental pollution, overall
ecological degradation, and public health problems
(Kogan, 1998 and Ozkara et al., 2016). To
overcome all these problems, there is a need to
search for the development of methods to prevent
the plants from the diseases. So, control increases
the quantity and the quality of plant products
available for use. Methods of control vary
considerably from one disease to another,
depending on the kind of pathogen, the host, the
interaction of the two, and many other variables
(Abbas, 2015).

The application of silver nanoparticles against
onion white rot caused by Sclerotium cepivorum
under lab.and greenhouse conditions resulted in
encouraging results ( Jung et al., 2010) .Thus, it has
become an alternative approach to manage another
plant diseases (Kim et al., 2009; Jo et al., 2009 ;
Min et al., 2009; Singh et al., 2015 and Hassan et
al., 2016).

Peroxidase (Po), polyphenol oxidase (PPO) and

Pyrogallol peroxidase (POD) activity was increased
by Zn-NPs treatment (Raigond et al., 2017 and
Xihong et al., 2011). In addition, Azad et al. (2019)
mentioned that increasing silver and other five
nanoparticle materials concentrations increased
(PO), (PPO) and total phenol activities.

The aim of this work was to study the effect of
different concentrations of silver nanoparticles on
the growth of the causal fungus and management of
its infection to onion. Also, to determine the
residual of silver nanoparticles in the bulbuls of the

treated onion plants.

2 MATERIALS AND METHODS
Isolation, purification and identification of the
isolated fungi to onion basal -rot:

Onion samples showing typical symptoms of
basal-rot were collected from Kalubia, Gharbia,
Dakahlia, Bani Sewif and Minia governorates (Giza
20 cv.) during April, 2019. The infected bulbs were
washes thoroughly with tap water then the infected
portions of basal-stem tissues were cut into small
pieces (1.0 x 0.5 cm). Portions were sterilized with
a 2% solution of sodium hypochlorite , washes
twice in sterilized water , dried between fold of
sterilized filter paper then transferred into Petri-
plats containing 9 ml (PDA) medium. The plates
were incubated at 28+2°C and the isolated fungi
were purified using single spore technique .The
purified fungi were identified depending on their
morphological features and the description of
Domsch et al. (1980). The identification was
verified by Mycol. Res. and Plant Dis. Sur. Dept.,
Plant Path. Res. Inst., Agric. Res. Center, Giza.

Preparation of silver nanoparticles.

Silver nanoparticles were prepared using
microwave method in the Plant Pathol. Res. Inst.,
ARC according to Kildeby et al. (2005). The
original concentration of silver nanoparticles used

was 0.1g AgNOs/100 ml ethanol. Polyvinyl
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pyrrolidone (PVP) was used in the preparation of
silver nanoparticles. The size was assessed by
transmission electron microscope (TEM) 5-10 nm

(at Fac. of Agric., Cairo University).

Greenhouse experiments:
Identification the forma specialis of F
oxysporum and pathogenicity test of the isolated
fungi belonging to F.o.f.sp. cepae :

Greenhouse experiments were done in
2019/2020 to prove the pathogenicity test of F.
oxysporum and F. solani isolates (Tables 1 and 2)
in addition to identify the forma specialis of F.
oxysporum isolates. The inoculum of F. oxysporum
and F.solani was prepared by growing pure culture
of each isolates on sorghum - washed sand (1:1 v/v)
and incubated at 28+2C°. Afterl5 days, the
inoculum of each fungus isolates was added to
sterilized soil at the rate of 2% (w/w). Five onion
transplants (Giza 20 cv.) of 45 days age were
transplanted in each infested soil pot. Another five
onion transplants were transplanted in each
uninfested soil pot. The infection by the isolates of
both fungi was assessed two months after
transplating.

Alo, onion (transplants of 45 days age), pea (
Maser pea cv.), bean ( Pronco cv.), broad bean (
Giza 3 cv.), tomato ( 888 cv.), cotton ( Giza 78 cv.)
, lentil ( Precose cv.) and cucumber ( Prince cv.)
were used to determine the ability of the fungus
isolates to infect the tested plants.

Five onion transplanted (Giza 20 cv.) as well as
five seeds from any of the tested plants were
planted in each pot and three pots were used as
replicates. The grown plants were examined for
infection by the tested fungus isolates two months
days after planting as infected plants.

Effect of nanoparticles on onion basal-

rot infection :

Sliver nanoparticles were prepared at the
concentrations of 25, 33, 50 and 100% and the
fungicide Topsin-M70 was used as a comparison at
a recommended dose (2g/l water). Formalin
sterilized pots (25 cm in diameter) were filled with
formalin sterilized clay soil, which was infested
with F.o. f.sp. cepae grown on barley medium, at
the rate of 3% . Fifteen seedlings (45 days old)
were separately treated with each single treatment
of the nanoparticles and the fungicide by dipping
for 15 minutes just before transplanting. Transplant
dipped in water only were used as control
treatment. The pots were irrigated when it was
necessary and fertilized as recommended doses.
The incidence of infection by basal-rot was
assessed 2 and for months as dead plants and at the
end of experiment (5 months). The percentages of
crop parameters of onion plants (plant height, root
length, bulb diameter and weight of bulbs) were,
also, estimated. In addition, the produced bulbs
were used for determination of silver nanoparticles
residue.

Laboratory experiments:

Inhibitory effect of silver nanoparticles and the
fungicide Topsin-M70 on the growth of F.solani
and three isolates of F. o. f.sp. cepae:

A laboratory experiment was carried to study the
inhibitory effect of silver nanoparticles (1000 ppm)
and the fungicide Topsin-M70 (thiophanate methyl)
at 50 and 100 pl on the growth of the three isolates
of F. oxysporum f.sp. cepae and one isolate
ofF.solani.by agar well diffusion method using
sterile cork borer (6.0mm) according to Bobbaralal
et. al. (2009). Each concentration was added to
Petri-plate pores and inoculated with 0.5 cm. in
diameter discs of 7-days- old cultures of any of F.o.
f.sp. cepae and F. solani, then incubated at 28+2°C
for 5days. Wells free from any material were used
as control. Three replicates were used for each
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treatment. Linear growth was measured when the
fungal growth covered the surface of any treatment.

Diseases assessment:

Onion plants were carefully examined and the
percentages of dead plants resulted from the
infection by the tested fungal isolates were recorded
two and four months after planting and efficiency
of the treatments were assessed as follows:

% Efficiency of treatment = ((A-B/A) x100)
Where: A : Number of dead plants due to disease
infection of the control.

B : Number of dead plants due to disease infection
of the treatment.

Determination of microbial densities:

Plate count technique was followed to determine
the microbial densities in the soil of the different
treatments following according to the method of
Johansen et al. (1960).

% Reduction of colony forming unit (CFU) = A-
B/Ax100
Where: A: Number of colony forming unit in
control.

B: Number of colony forming unit in treatment.
Enzymes activity:
Instrument used in enzymes activity

determination:
Determination of enzymes activity and phenolic
compounds were carried out using
spectrophotometer model UV-Vis spectronic 601.
Preparation of enzyme extracts and assay: One
gram of onion plants was extracted in 3 ml of
phosphate buffer pH 7 (0.1 M), then centrifuged at
3000 rpm for 15 min. at 4C°. The supernatant was
filtered and collected as an enzyme extract. Enzyme
extract was stored at 2-5° C and aliquots of these
assayed for enzyme activity (Aluko and Ogbadu,
1986).
Peroxidase enzyme assay:
Peroxidase activity was determined using the

method described by Allan and Hollis (1972) as
follows: 0.1 ml extracted enzyme sample was added
to 0.5 ml sodium phosphate buffer at pH7.1, 0.1ml
H.O, 1% and 1.5 ml pyrogallol 0.05 mM. The
mixture was completed to 3 ml using distilled water
and the increase in absorbance was determined
spectrophotometer at 430 nm every 30 second for 10
reads.

Polyphenol oxidase enzyme assay:

Polyphenol oxidase activity was measured using
the method described by (Esterbaner et al., 1977).
The enzyme activity was measured as the change in
absorbance per minute at 495 nm immediately after
the addition of catechol solution, which initiated the
reaction.

3-1, 3 glucanase enzyme assay:

B-1,3 -glucanase activity was assayed using a
reaction system containing 250 pL of a laminarin
solution (1%) dissolved in sodium phosphate (pH
7) containing the substrate laminarin. buffer and
125 pL of enzyme solution. Reaction was allowed
to proceed for 30 min at 37" C and stopped by
addition of 1.5 mL of 3,5-dinitrosalicylic acid
reagent. The reducing sugar formed was then
determined spectrophotometrically at 550 nm
according to Miller (1959). The enzyme activity
was expressed as Ug glucose released min-1 mg-1
of sample.

Determination of silver nanoparticles in the
treated onion bulbs:

The produced bulbs from the experiment (4.2)
were taken to determine the residue of silver
nanoparticles concentrations in the bulbs.

a. Extraction: 1g dried onion bulbs was
taken and placed in small beaker. 10ml of
aqua regna (HNOs; - HCL 1:3 v/v) was
added. The sample was heated on a hot
plate until digested. After cooling, a small

amount (5ml) of H,O., was added.
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Thereafter, it was heated on hot plate again
and allows evaporation to a small volume.
The sample was transferred into a 50ml-
flask and diluted to final volume (30 ml)
with distilled water and filtrated.

b. Determination: Silver concentration as a
residual was determined in the Soil ,Water
and Environ. Res. Inst. Determination was
carried out according to Environmental
Protection Agency (EPA) (1993) by using
inductively  coupled plasma  (ICP)
Spectrometry (model Ultima 2 JY Plasma)
(Isaac and Kerber, 1971).

Statistical analysis:

Data were statistically analyzed using “F” test
and treatments were compared by L.S.D. values

according to Snedecor and Cochran (1998).

3. RESULTS AND DISCUSSION

Silver nanoparticles (AgNPs) are the most
widely used nanomaterials worldwide in different
areas such as the pharmaceutical, food, biomedical,
textile and agricultural industries, due to their high
capacity as antimicrobial and antiviral agents
(Burdusel et al ., 2018). Due to the AgNPs diverse
areas of application, it is fundamental to know, as
much as possible, the toxicological profile of each
nanoparticle formulation.

Isolation, purification and identification of the
isolated fungi to onion basal —rot:

Isolation trials from onion bulbs showing basal-
rot symptoms collected from Kalubia, Gharbia,
Dakahlia, Bani Sewif and Minia governorates (Giza
20 cv.) during April, 2019 yielded many fungal
isolates. In addition, isolates belonging to genus
Fusarium were selected, purified and identified as
Fusarium solani and F. oxysporum. Similar results
were obtained by Somkuwar et al. (1996) ; Stadnik
and Dhingra (1997); Boehnke et al. (2015) and

Summerell (2019).

Greenhouse experiments:
Identification the forma specialis of F
oxysporum and pathogenicity test of the isolated
fungi belonging to F.o.f.sp. cepae :

Data of growing the tested plants ,i.e. onion,
pea, bean, broad bean, tomato, cotton, lentil and
cucumber in soil infested with the different isolates
of F. oxysporumr revealed that the isolates infected
only onion plants and no apparent infection was not
noticed on the other tested plants. Therefore, these
isolates of F. oxysporum took the forma specialis
cepae .

All isolates of the tested F.o. f.sp. cepae resulted
in death of onion plants two and four months after
transplanting (Table,1), with exception of Nobaria
isolate, which no incidence of the disease was
occurred four months after transplanting with the
highest percentage of survived plants.(55% ).
Meanwhile, Dakahlia (isolate 1) was the most
aggressive isolate (90.0%) followed by Kalubia
isolate 1 (87.5%) then both Minia isolate 3 and
Dakahlia isolate 2 ( 85.0 % ) and 15.0% survived
plants . Other isolates showed moderate figures of
infection and survived plants. Control treatment
recorded 7.5 % infection by basal-rot and 92.5%
survived plants.

Pathogenicity test of F. solani isolates :

Data present in (Table, 2) clear that
pathogenicity test of F.solani isolates significantly
decrease to basal-rot incidence compared with
control treatment .Minia isolate was the more
aggressive one followed by Nobaria isolate.
Meanwhile, Kalubia isolate caused the lowest
percentages of basal-rot incidence (45.0%) and 55.0
% survived plants was recorded followed by
Nobaria isolate, being 55.0 and 45.0%,
respectively.. Meanwhile, Minia isolated resulted in
the highest percentage of the disease (67.5%) and

the lowest percentage od survived
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plants(32.5%).Control treatment recorded 7.5 %
infection by basal-rot and 92.5% survived plants.
Effect silver nanoparticles on the total count of
fungi and F.o. f.sp. cepae in the rhizospher of
onion plants and the percentages of infected
plants:

Transmission electron  microscopy  (TEM)

characterization of silver nanoparticles gives the
actual size and shape; the droplets in silver
nanoparticles appear dark. The TEM micrograph
showed that the silver nanoparticles were spherical
in shape and moderately mono or di-dispersed and
was in the range of 3.68 to 22.80 nm (Fig. 1).

Table 1. Pathogenicity test of F. oxysporum f.sp. cepae isolates on Giza 20 cv., 15 and 30 days after sowing,

greenhouse experiment.

Source of isolates % Basazl-rot incidence after4(m0nths) Total (%) % Survived plants
Minia 1 57.5 225 80 20.0
2 65.0 10.0 75 25.0
3 82.5 2.5 85 15.0
Dakahlia 1 87.5 2.5 90 10.0
2 67.5 175 85 15.0
Naobaria 1 45.0 0.0 45 55.0
Bani Sewif 1 52.5 20.0 62.5 27.5
2 775 5.0 82.5 17.5
Kalubia 1 725 15.0 87.5 12.5
2 65.0 7.5 72.5 27.5
Non-infested pots (Control) 75 0.0 7.5 92.5
L.S.D. at 5% 5.5 4.7 3.9

Table 2. Pathogenicity test of F. solani isolates on Giza 20 cv.15 and 30 days after sowing , greenhouse

experiment.
Source of isolates % Basal-rot incidence after (months) Total (%) % Survived
2 4 plants

Kalubia 30.0 15.0 45.0 55
Nobaria 45.0 10.0 55 45
Minia 475 20.0 67.5 325
Non-infested pots (control) 7.5 0.0 7.5 92.5
L.S.D. at 5% 4.0 3.1 3.9 3.8

Significant decrease in the total count of fungi
and the percentages of the infected plants was
observed with the concentrations of silver
nanoparticles and the fungicide Topsin-M70
compared with positive control (Table, 3). In
addition, this decrease was gradually increased with
increasing the concentration of silver nanoparticles
. Furthermore, the treatment with the fungicide
Topsin-M70 was the superior treatment in reducing
the total count of the total fungi and F.o. f.sp. cepae
as well as the infected plants followed by the crude

concentration(100%).

In agriculture, nanotechnology can be
exploited by the use of natural resources in the
conservation, production and protection of crops
and livestock (Mujeebur and Tanveer, 2014).
Recently, biosynthesis of nanoparticles (NPs) or
green synthesis of NPs has received much attention
due to the biocompatibility, low toxicity, and eco-
friendly nature of the process and NP products
(Mohammadlou et al., 2016).

The obtained results are in agreement with the
obtained data by Min et al. (2009) and Tyagi and
Malik (2010) who mentioned that such conditions
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may be attributed to the disruption of plasma
lemma and structural disorganization of the
cytoplasm caused by deposition of SNPs. Also,
Topsin-M70 preventing the roots from spores
penetration. There is a possibility that the increase

in the presence of other fungi cause inhibition of

Fusarium effect, then reduced the infection
percentage.
There are inversely proportional between the

number of bulbs left in the end of the experiment
and the rate of addition of sliver nanoparticles,
where increasing the rate of sliver nanoparticles
resulted in an increase in the number of bulbs. This
results are in accordance with the obtained results
by Jung et al. (2010).

487

The authors believe that, high concentration of
silver nanoparticles induce general activation for
vegetative growth and thus induced an increase in
root growth. Wani and Shah (2012) tested zinc
oxide (ZnO) and magnesium oxide nanoparticles
against Alternaria alternate, Fusarium oxysporum,
Rhizopus stolonifer and Mucor plumbeus. They
found that, the highest inhibition in the germination
of all the tested fungi was observed at higher
concentrations followed by lower concentrations of
ZnO nanoparticles. In addition they reported that,
the effect of nanoparticles of magnesium and zinc
oxide on the inhibition of spore germination may be

due to their fungicidal effect on the tested fungi.

Table 3. Effect of silver nanoparticles on existence of total count of the of fungi and F.o. f.sp. cepae in the

rhizospher of onion plants and percentages of basal rot infection and survived plants .

Concentrations Total count of Total count of % Infected % Survived
(%) total fungi F.o. f.sp. cepae plants 2 Plants
(..X10%) (..X10°) spores/g
spores/g soil soil
25 5.49 2.15 66.67 33.33
33 4.57 2.88 40.00 60.00
50 3.65 1.43 33.33 66.67
100 2.72 1.32 13.33 86.67
Topsin-M70 0.41 1.23 10.00 90.00
Non infested control 0.63 3.30 0.0 100
Infested control 9.35 4.47 80.00 20.00
LSD at 5% 1.85 1.40 4.34 3.78
2 Mean of 3 replicates (pots).
IJSER © 2021
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Fig. 1. TEM image of the size and distribution of silver nanoparticles. The particles are spherical in shape with

approximately size 3.68- 22.80 nm (Scale bar = 100 nm).

Fig. 2.Effect of silver nanoparticles on the growth parameters of onion plants under greenhouse conditions.

Effect of silver nanoparticles and the fungicide
Topsin-M70 on the crop parameters of onion
plants grown in soil infected with F. o. f. sp.
cepae under greenhouse conditions:

Table (4) reveals clearly that the different crop
parameters of onion plants treated with silver
nanoparticles and the fungicide Topsin-M70 were
significantly greater than that of non-treated
control. The lower effect was found on plant height

at the crude concentration (100%) followed by

Topsin-M70 and 50 % dilution, being 37.3, 35.7
and 35.00 cm, respectively. The same trend was
found in case of the effect on root length and
diameter and weight of onion bulbs. Un-infested
control recorded the averages of 28.7 cm plant
height, 13.0 cm root length, 7.8 cm bulb diameter
and 170.8 g bulb weight, meanwhile infested
control recorded 20.0 cm, 7.2 cm, 5.0 cm and 59.9

g, respectively.
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soil infected with F. oxysporumf.spcepae under greenhouse conditions.
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Table 4. Effect of silver nanoparticles and the fungicide Topsin-M70 on the crop parameters of onion plants grown in

Concentrations Plant height Roots length (cm) | Bulb diameter Mean of bulbs
(cm) (cm) weight ()
25 33.0 135 6.5 171.3
33 33.7 13.6 7.3 174.0
50 35.0 14.3 7.5 180.5
100 373 16.0 8.2 183.7
Topsin-M70 35.7 14.0 8.5 192.6
Non infested control 28.7 13.0 7.8 170.8
Infested control 20.0 7.2 5.0 59.9
LSD at 5% 2.3 1.8 1.2 1.7
These results are in harmony with the results of tested silver nanoparticles and the two

Jung et al.

(2010) which found that under

concentrations of the fungicide Topsin-M70, being

greenhouse experiments the nano-silver liquids
increased biomass and dry weights of green onion
compared with control treatments .

Inhibitory effect of silver nanoparticles andthe

28.11, 16.33 and 31.11% reduction in the linear

growth, respectively. Meanwhile, the lowest
affected isolates by silver nanoparticles and the

fungicide Topsin-M70was isolate 3 of F.o. f.sp.

fungicide Topsin-M70 on the linear growthof cepae followed by isolate 2 of the same fungus.

F.solani and three isolates of F. o. f.sp. cepae: Moderate effect of the tested materials appeared on
Data presented in Table (5) show that isolate 1 F. solani.

of F. o. f.sp. cepae was the most affected one by the

Table 5. Effect of silver nanoparticles and the fungicide Topsin-M70 on the growth of F. solani and three

F.o. f.sp. cepae isolates.

Silver nanoparticles Topsin-M70 Topsin-M70
] . (1000 ppm) (50ul) (100 ul)
Tested isolates i _ _
Linear ] Linear . Linear ]
Reduction Reduction Reduction
growth growth growth
(%)° (%)° (%)°
(mm) # (mm) # (cm)®
F.solani ( M1) 63.3 29.44 75.3 16.33 60.3 33.00
F.o. f.sp. cepae (F1) 64.7 28.11 75.3 16.33 62.0 31.11
F.o. f.sp. cepae (F2) 58.3 35.22 74.0 17.78 59.0 34.44
F.o. f.sp. cepae (F3) 56.7 36.88 70.0 22.22 59.3 34.11
Control 90.0 0.00 90.0 0.00 90.0 0.00
LSD at 5% 4.96 -- 0.7 -- 1.1 -

2 Mean of 3 replicates (plates),” Inhibition % = (Control-treatment /Control) x100, (F1) Dakahlia isolate(1) ,
(F2) Dakahlia isolate (2), (F3) Minia isolate (3) and (M1) Minia isolate (1).
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Table (6) shows that all the tested silver
naoparticles concentrations, i.e.25, 33 ,50 and
100% caused different degrees of fungistatic effect
to the mycelial growth of the tested fungi. This
reduction was gradually increased by increasing the
concentration In addition, Topsin-M70 was the
most efficient in this regard, which recorded 86.67
%reduction to the fungal growth followed by the
crud concentration (100%) 25.89%. Meanwhile,
low effect was obtained by the concentrations of
33%, being3.33 % compared with check treatment.

Enzymes activity:

Fig.(3) shows that the treatment with silver
nanoparticles increased the activity of oxidative
enzymes , i.e. peroxidase (POD) , polyphenol
oxidase (PPO) and - 1,3 glucanase. The highest
activity of peroxidase and polyphenol oxidase were
obtained at the concentration of 50%. Meanwhile,
B-1, 3 glucanase showed the highest activity at the
concentration of 33%. Many researchers have
found the instability of both POD and PPO

activities by using different concentrations of silver
nanoparticles (Raigond et al., 2017 and Xihong et
al., 2011). These results are in agreement with the
obtained results by Omid et al. (2013) who stated
that nanoparticle iron chelate at 1, 3 and 5 ¢
obtained different effect on peroxidase activity,
being 0.26 ,0.31 and 0.18 OD./min-1. Meanwhile,
the treatment with the three previous concentrations
plus foliar spraying of nano iron chelate resulted in
0.26, 0.21 and 0.21 OD./min-1 peroxidase activity,
respectively. Our results also confirmed by Azad et
al. (2019) who observed that including six
nanoparticles examined at 25, 50 and 100 pgml-1
to control chili die-back disease caused by
Alternaria tenuissima, silver significantly increased
peroxidase, polyphenol oxidase activity and total
phenol  content  followed by  aluminum
nanoparticles. Meanwhile, zinc dioxide recorded
low activity at the same concentrations compared

with check treatments.

Table 6. Effect of silver nanoparticles and fungicide Topsin-M70 on the linear growth of F. O. f.sp. cepae

(isolate 1 of Dakahlia governorate), on PDA medium, 5 days after incubation at 28 +2°C.

Concentrations(%) Average linear growth (mm)? %Reduction °

25 87.0 3.33
33 84.7 5.89
50 76.0 15.56
100 66.7 25.89
Topsin-M70 12.0 86.67
Control 90.0 0.00

LSD at 5% 15 --

& Mean of 3 replicates,  Inhibition % = (control-treatment /control) x100.,

The increase in the concentration of AgNPs
could be causes a reduction in the growth of

different plants depending to AgNP's penetration

and transport to the plant tissues (Thuesombat et
al., 2014; Vannini et al., 2014; Nair and Chung,

2014). However, in a previous report by Sharma et
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al. (2012), declared that AgNPs could be cause an
enhance in growth and antioxidant status growth of
Brassica juncea. Therefore, the effects of
nanoparticles must be well evaluated before their
widespread application.
2.6. Residue of silver nanoparticles in onion
bulbs:

Data presented in Table (7) show that the

residual amount of silver nanoparticles in onion

bulbs was increased with the increase of silver
nanoparticle concentration. However, the concent-

rations of 33 and 25 % are may be the best and safe

concentrations for human due to their low residue
in onion bulbs. Mathematical modeling of silver
nanoparticles administered to the gastrointestinal
tract bioaccumulation and bio-distribution was
performed by Gmoshinski et al. (2013) using
kinetic equations of 1-st order for describing of
interior an exchange of this NPs. In this way it was
shown that potentially dangerous levels of Ag NPs
can be achieved in critical organs (liver, spleen)
after acute or sub-acute oral administration of these
NPs in a daily dose of at least 5-10mg / kg body
weight.
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Fig.3. Effect of silver nanoparticles on the activity of peroxidase, polyphenol oxidase and 8- 1,3glucanase.

Recently, silver nanoparticles are widely used as
powerful antimicrobial agents in agriculture. On the
other hand, only the limited health effects of silver
nanoparticles on humans have been documented to

date and less known about their environmental

effects (Lowry et al ., 2010 and Kuhnel and Nickel,
2014). Therefore, more experiments are needed to
determine the actual concentration of nano-silver
needed to control different microorganisms and the

movement of silver nanoparticles in the food chain
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and their environmental impacts. Also, the analysis
of nanotechnology products assortment presented in
the turnover in the Russian Federation indicates that
various forms of nano-sized colloidal silver are the
most widely used. Also, Korani et al. (2015)
indicated that currently nano scale silver is one of
the most widely studied nanomaterials from the
point of view of its toxic effect on biological
objects including laboratory animals in vivo.
However, the available results of toxicological
studies are largely inconsistent, which may be due
either to differences in the samples of used NPs
(with  different particle size and shape,
functionalization of the surface), and lack of a
unified methodology in the planning the biological
experiment. Thus, reliable epidemiological and
biological toxicological studies are required. The
toxicity of silver nanoparticles is associated with
many physical and chemical properties such as size,
chemical nature, surface area, reactivity, charge,
compositions and ease of assembly. Small
molecules are thought to be more toxic than larger
ones, but particle size is not the only factor

determining the toxicity of silver nanoparticles
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