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Abstract

Seed treatment with fungicide is a common practice for controlling seed-borne diseases which cause
pollution to environment; while nanoparticles may be the alternative agent to treat the seed without
any hazard to mammal and beneficial microbes. Thus, the effect of nanoparticles (Zinc oxide and
Almonium oxide) at different dilutions on the seed health status of chilli seed was evaluated. Three
concentations of both zinc and almonium nanoparticls as 25pg, 50 pg, and 75 pg including a control
(untreated) were tested. Seeds were kept in the different concentrations of nanoparticles for eight
hours, air-dried and then sun dried to 12-13% moisture content. The treated seeds were preserved
in polythene bags. Health was assayed following blotter test for detection of fungal infection at
different intervals of storage period (tri-monthly) up to 12 months. The treatment Ts (ZnO @
0.75ng/1tr) showed lowest fungal seed infection (Fusarium mondiforme) as compared to control
(untreated) which showed highest seed infection percentage at every interval of storage period.
With the increase of storage period seed infection with Fusarium mondiforme increases gradually.
The lowest seed-borne infection was observed in seeds treated with Zinc oxide nanoparticls
followed by concentrations of almonium oxide nanoparticles. Hence it was seen that zinc oxide
nanoparticles at higher concentrations has positive effects and aluminium oxide showed negative
effects on seed health status in chilli.
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Introduction
Chilli suffers from many diseases caused by
fungi, bacteria and viruses. Among the fungal

properties of the NPs have significant
practical  relevance.  Antibacterial and

diseases, powdery mildew, cercospora leaf
spot and anthracnose are the most prevalent
ones Akpomedaye, et al., (1998). The powdery
mildew caused by Leveillula taurica (Lev.) and
is a major constraint in Chilli production in
India causing heavy yield loss ranging from
14 to 20 per cent, due to severe defoliation
and reduction in size and number of fruits per
plant (Mathur, et al., 1972, Sivaprakasam, et
al., 1976 and Gohokar and Peshney, 1981).
Scientists are working on nano-engineered
enzymes that will allow simple and cost-
effective conversion of cellulose from waste
plant parts into ethanol. The biocidal

antifungal properties of metal NPs can be
tapped to control bacterial and fungal
organisms responsible for crop losses. (Liou
and Wu, 2010). Hence the present
investigation was carried out to study the
effect of nanoparticles on seed health status in
Chilli during storage.

Materials and Methods

The present investigation entitled “Effect of
nanoparticles on seed health status during
storage in chilli was conducted during the
year 2017-2018 at the Seed Technology
Laboratory of Department of Genetics and
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Plant Breeding, Sam Higginbottom University
of Agriculture, Technology and Sciences,
Prayagraj in CRD (Complete Randomized
Block Design) having four replications.

The experimental material comprising of a
variety “Pant-C1” was collected from
Directorate of Seed and Farm, G. B. Pant
University of Agriculture Sciences and
Technology, Uttarakhand.

The nanoparticles (Zinc oxide and Aluminum
oxide) were synthesized at Seed Testing
Laboratory =~ SHUATS, Prayagraj and
laboratory of chemistry, University of
Allahabad and National Botanical Research
Institute, Lucknow. The seeds were treated
before kept in storage with three
concentrations of nanoparticles (zinc and
aluminium oxide) each 25ug, 50 png, and 75 ng
having 6 treatments with control (untreated).
The observation on seed health was recorded
through blotter test for fungal infection after
the completing of different intervals of
storage period (tri-monthly) till the end of
whole storage period of 12 months. The
experimental data recorded were subjected to
suitable statistical analysis for the parameters,
viz. mean, standard deviation and standard
error of mean.

Synthesis of Nanoparticles

Alumina nanoparticles were prepared by sol
gel method using aluminum nitrate precursor
and ammonium carbonate (Ruihong, et al.,
2006 and Hochepied, et al., 2003). 50ml
aluminum nitrate 3M solution was taken at
temperature 65-85 degree. Then add 50 ml 3M
solution drop by drop ammonium carbonate
and stair continuously to obtain white milky
suspension. Suspension was filtered and
calcinated silica crucible at 300 to 400 degree
in mufalfurnace and white crystals were
obtained. ZnO nanoparticles was prepared as
reported by (Beek, et al, 2005) through the
hydrolysis. 50ml zinc nitrate 3M solution was
taken at temperature 65-85 degree. Then add
50 ml 3M solution drop by drop sodium
hydroxide and stair continuously to obtain
white milky suspension. Suspension was
filtered and calcinated silica crucible at 300 to
400 degree in mufalfurnace and white crystals

were obtained. Once the samples were
obtained via the synthesis route, they were
characterized using, in the first instance,
transmission electron microscopy (TEM), and
X-ray diffraction (XRD).

Results and Discussion

The data on seed infection (Fusarium) as
influenced by seed treatment with
nanoparticles during storage are presented in
Table. With the advancement of storage
period, seed infection (Fusarium) has
increased irrespective of treatments. The
mean seed infection increased from (5.11)
percent at the initial month storage period to
(10.85) percent by the end of storage period.
The seeds treated with higher concentrations
of aluminum oxide nanoparticles showed
high fungal infection (Fusarium), whereas
seed infection percent decreased gradually at
lower concentrations of Al:Os nanoparticles.
This shows there was not much effect on seed
health when seeds were treated with AlOs
nanoparticles. The seeds treated with zinc
oxide nanoparticles showed minimum seed
infection. The seed infection (Fusarium) varied
significantly among treatments throughout
the storage period. From third month
onwards seed infection varied significantly
and lowest seed infection (Fusarium) was
recorded in seeds treated with Tz (ZnO @
0.75ug/ltr) (4.75%) followed by T (ZnO @
0.50png /l1tr) (5.25 %) which was on par with T,
(ALOs @ 0.25ug/1tr) (5.35%), and T1 (ZnO @
0.25ug/ltr)  (5.88%), While significantly
highest seed infection was recorded in To
(8.53%) control. Similar trend was noticed
through the storage period. At the end of
storage period significantly lowest seed
infection (Fusarium) was recorded in Tz (ZnO
@ 0.75pg/1tr) (9.76 %) followed by T2 (ZnO @
0.50pg /ltr) (9.90%) which was at par with T;
(ZnO @ 0.25pg/ltr) (10.53 %) and Ts (ALO;@
0.50pg/ltr) (11.03 %), While significantly
highest seed infection was recorded in control
To (12.25 %) control.

Overall, we found through our study that
Al>,Os nanoparticles have a negative impact on
the growth and yield on chilli and Zinc oxide
nanoparticles had positive effect. Researchers
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like Camp and Fudge (1945), Chapman
(1966), Viets (1966), Anderson (1972), Mengel
and Kirkby (1978), Marschner (1993), Brown,
et al. (1993) and Fageria, et al. (2002) have
reported essential and important role of zinc
in plant growth, reproduction and yield. It
has been indicated that the retention time of

Zn in the plant system is low and hence, the
bioavailability of Zn for long period is not
sure with the use of ZnSO4 fertilizer. Farmers
are using both zinc sulfate for soil and foliar
applications; however, the efficacy is low.

Table: effect of nanoparticles on seed health status during different intervals of storage period in

Treatments 0 Months | 3 Months | 6 Months | 9 Months | 12 Months
To | Untreated (Control) | 7.43 8.53 9.33 10.29 12.25
T1| ZnO; @ 0.25pg/1tr | 4.78 5.88 6.68 7.70 10.53
T2 | ZnO; @ 0.50pg/Itr 5.05 5.25 6.95 7.68 9.90
Ts; | ZnO; @ 0.75pg/1tr 3.65 4.75 5.55 6.58 9.76
Ty | ALO; @ 0.25pg/ltr | 4.15 5.35 6.05 7.10 10.30
Ts | ALOs@ 0.50pg/1tr 4.25 6.15 6.15 7.23 11.03
Ts | ALOs@ 0.75pg /1tr 6.49 7.67 8.89 9.92 12.18
MEAN 5.11 6.22 7.08 8.07 10.85
SE(m) 0.47 0.50 0.49 0.58 0.78
SE(d) 0.51 0.36 0.59 0.34 0.76
Barrena, et al. (2009), Arora, et al. (2012), Conclusion

Savithramma, et al. (2012) and Gopinath,
(2014) reported that AuNPs improve seed
germination in lettuce, cucumber, mustard;
Boswellia ovalifoliolata reported that AuNPs
improve seed germination. Currently Prasad,
et al., (2012) studied the effect of nanoscale
zinc oxide on the germination, growth and
yield of peanut and observed significantly
more growth and yield. Maintenance of seed
vigor and viability during storage is a matter
of prime concern in India. Owing to the
prevailing sub-tropical climate in the major
parts of the country, seeds of most crop
species show rapid deterioration In general,
there are differences among species (Agrawal,
1976) and also among varieties within a
species (Agrawal, 1978) with respect to loss of
viability during storage. Seed senescence or
deterioration is irreversible and inexorable
process. The highest (12.25%) fungal infection
(Fusarium) was found in case of untreated
seeds at different intervals of storage, whereas
less fungal infection (Fusarium) was found
when the seeds treated zinc oxide
nanoparticles. Similar results were found by
D’Souza, et al. (2001), Chidanandaswamy
(2001), and Xiao-Fang, et al. (2012)

It is concluded that nanoparticles showed
significant effect on seed health of chilli
during storage. Higher concentrations of ZnO
NPs reduce seed infection when compared to
control till the end of storage period. But
AlLOs NPs at higher concentrations
deteriorates seed during storage due to high
toxicity; they are needed to apply at lower
concentrations optimum for storage of seed.
Further research and biochemical analysis is
required to  understand that how
nanoparticles potentially cause various
morphological and physiological changes in
plant.
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