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Abstract

Aspergilus flavus is the most common seed born fungus that deteriorates the seed quality and minimizes the export value of rice all
over the world. As the excessive use of chemicals worldwide has proved lethal environmentally so the present study was carried out
to evaluate different organic extracts against fungal growth and their effects in improving the germination percentage of infested rice
seeds. The experiment was carried out in-vitro using four different concentrations (2, 4, 6, 8%) of organic extracts as compared to
control in a completely randomized design and all the data was subject to statistical analysis. Regarding mycelial growth, higher
concentrations of plant extracts were significantly better as statistical results revealed that the organic extracts of Neem and
Brassica were proved better and comparative to each other followed by activity of Diver (Mineral Qil), Onion and Garlic extracts.
Similarly, the performance of Brassica and Neem extracts were recorded better regarding improvement in germination percentage
of infested rice seeds as compared to Diver, Onion and garlic extracts. Hence we suggest avoiding the dangerous chemicals and
use the organic extracts to manage the particular fungus efficiently and safely.
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INTRODUCTION Rice (Oryzae sativa L.), is highly nutritive commodity in
) ) ) ] south Asian countries as these countries consume rice as
Aspergillus flavus is - saprotrophic and pathogenic staple food (Smith and Bruce, 2000). The particular

fungus in nature having diverse, distributio_n all around the commaodity play very important role in economy of Pakistan
globe (Machida, 2010; Ramirez-Camejo, 2012). The g the country is ranked second in rice exporters list (Zahid,
fungus is associated with pre as well as post-harvest  2005). Including Aspergilus flavus, Rice crop and its grains
losses in legumes, grains and nuts by producing huge are stressed by more than fourty diverse species of various
quantity of mycotoxins (George, 2005). The particular bacteria and fungi (Khan, 2009). Aspergilus flavus
fungus is also involved in causing diseases to mammals deteriorates the rice quality and is most commonly isolated
and human beings such as Aspergilosis (Amaike, 2011). fungus according to several researchers (Khan, 2000;
Aspergillus flavus is characterized by yellowish to greenish Javed, 2002; Arshad, 2009; Habib, 2012; Ishfaq, 2015).
spore powdery mass production upon legumes and grains  The polluted seeds may fail to germinate, transmit disease
surface giving downy or powdery texture (Bennett, 2010).  from seed to seedling and from seedling to growing plants
Fungus grows by production of hyline and septate hyphea (Fakir, 2002). The particular fungus is also involved in
which penetrate in the target surface by production of  gssociation with many seed bormn fungus to result in
degenerative enzymes (Ehrlich, 2005). Matt like surface  complex disease. The other fungus that are involved with

can be seen via microscope in which colorless this are Pyricluaria, Alternaria, Bipolaris, Curvularia,
conidiophores are  produced by asexual manner Rhizopus, Mucor, Schlerotenia, Fusarium etc and all these
(Alexopoulos, 1996). Sexual reproduction only occurs

> A ] y ¢ play vital role in rice qualitative and quantitative losses
when opposite mating type strains are cultured artificially or (Wahid, 2001). Due to unavailability of durable resistance
in nature (Horn, 2009). Aspergillus flavus affects large against fungus, the most common practice for its

number of grain commodities including rice grains (Pitt, eradication is the use of synthetic chemicals (Habib, 2012).
2000). Even considering the worth of synthetic chemicals for their
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quick action, ready availability and success against the
target fungus, there are some bad aspects also such as
they have vigorous residual effects, high priced, hazardous
during handling and are extremely dangerous to its
surrounding human beings and environment (Perry, 2014).
So finding the alternatives than the chemicals is the best
solution. Coping this, the direction goes towards the use of
organic extracts which are environmentally safe and least
hazardous to human beings. Organic extracts of different
Plants have been documented successful against inhibition
of different fungi associated with different seed borne
diseases (Arshad, 2009; Habib, 2012; Naher, 2012). So the
following studies were conducted to evaluate some locally
available organic extracts to manage the test seed born
fungus.

MATERIALS AND METHODS
Isolation, Purification and Fungus Identification
Collection of fungal infected discolored grain samples
was done from different areas of Kala Shah Kaku in 2015
and were immersed in 70% Ethanol solution for one
minute. Afterwards, rinsing of these samples was
performed twice in sterilized water leading to drying by
placing upon blotter paper and then placed upon PDA
(Potato starch =20 g ; Agar Agar =20 g ; Dextrose =20 g ;
Distilled Water = 1 liter) in Petri plates. All the plates were
incubated at 27+2°C for a week (Nghiep and Gaur, 2005).
After the appearance of the colony growth, observation of
all the petri plates was carried out via low power stereo
microscope. Visual identification of Aspergilus flavus was
done by consultihg the available literature and
morphological features of its colony growth, color,
sporulation type (Barnett and Hunter, 1990; Mathur, 2003)
(Figure 1). The particular fungus was isolated and purified
culture was prepared for further experimentation.

HHEY

Fig. 1. Identification of spore and mycelial growth of
the Aspergillus flavus

In-vitro evaluation of different Organic Extracts against
Aspergillus flavus

The experimentation was done via completely
randomized design (CRD) with the involvement of four
replications under laboratory conditions. Organic Extracts
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named as Diver (Mineral Oil 97% EC), Neem extract
(Azadirachta indica), Onion extract (Allium cepa), Brassica
extract (Brassica campestris) and Garlic extract (Allium
sativum) were evaluated for their inhibitory effects upon
colony growth of Aspergilus flavus via poisoned food
technigue comparing with control check. 2, 4, 6 and 8%
concentrations of organic extracts were used as treatments
against the fungus. To prepare these concentrations, One
gram of fresh leaves from each botanical was taken,
grinded and sterilized in 100 ml of sterilized water i.e. 1%
organic extract solution. Before pouring the PDA media into
the petri plates, one ml of each organic extract
concentration was added. Afterwards, approximately 12-15
ml of sterilized PDA medium was poured in each sterilized
Petri plate (9 cm). These plates were allowed to solidify,
leading to placing of 0.7 cm discs of 10 days old purified
culture of Aspergilus flavus and incubation at 27+2 °c.
Data regarding radial colony diameter was recorded after
one week of incubation when the fungal colonies growth
covered the plates labeled for control check. Data was
recorded from the bottom side of petri plates by computing
the inhibition in colony growth diameter by using following
formula (Sundar, 1995).

Percent inhibition = e X

Where,

X = Growth of test fungus in control in cm.

Y = Growth of test fungus in treatment in cm
Evaluation of Organic Extracts for germination test

Randomized application of all the organic extracts
(Diver, Neem Extract, Brasicca Extract, Garlic Extract, and
Onion Extract) was done as compared to control. Infected
rice seeds were dipped in Aspergilus flavus suspension
(1.50><105/ml). Four concentrations (2, 4, 6, 8 %) of Organic
extracts were prepared for seed dressing purposes. Two
hundred fungal infected rice seeds were soaked in organic
extracts for 24 hours while keeping the untreated seeds as
control check. Sowing of these treated seeds was done in
petri plates by placing fifty seeds per plate via using
standard blotter paper technique. Four petri plates were
used for each organic extract concentration and labeling of
these plates was done according to standardized method.
Percentage germination of rice seeds was determined by
using following formula.

Number of germinated seed

%age Germination = x 100

Number of seed sown
Statistical Analysis
Statistical analysis was carried out for all the recorded
observations by determining all the possible interactions
through analysis of variance and comparison of all the
treatment means was done by LSD test at 5% level of
probability (Steel, 1997).
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RESULTS
Evaluation of various organic extracts against mycelial
growth of Aspergillus flavus

In-vitro evaluation of five organic extracts was carried
out against colony growth of Aspergillus flavus through
standard poisoned food technique. The data exhibited
significant effects regarding decrease in mycelial growth of
the fungus by organic extracts compared to the control.
Higher concentration levels of organic extracts recorded
better results such as on average basis at 8%
concentration level, the mean mycelial colony growth

diameter for all the extracts was 48.77% (Figure 2 a-e).

a. Neem Extract at 8%

c. Garlic Extract at 8%
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d. Diver (Minrol oil) at 8%

73-R" Onion

e. Onion Extract at 8%
Fig. 2 (a-e). Growth inhibition of Aspergilus flavus at
8% concentration of Organic Extracts

While 6% concentration exhibited 35.36% followed by
4% (21.71%) and 2% (11.88%) compared to control
(100%). Similarly, all the organic extracts performed
different but shown significant reduction in mycelial growth
of the fungus. Highly significant results were observed
regarding Neem extract showing percent mycelia inhibition
as 49.13% followed by Brassica extract (44.67%), Diver
(42.77%), Onion extract (41.35%) and Garlic extract
(39.71%). Overall performance of organic extracts revealed
that Neem Extract provided highly significant results in
decreasing mycelia growth at 8% concentration level by
showing inhibition percentage as 55.95% while Garlic
extracts performed below power by showing 41.78% as
compared to control (100%). Neem extract also exhibited
better results at 6% concentrations (43.75%) followed by
4% (31.20%) and 2% (14.77%) while Garlic extracts
yielded least effective results by exhibiting 28.50% at 6%
concentration followed by 17.50 (4%) and 10.80% (2%)
comparing to control(100%)(Figure 3).
Evaluation of Organic Extracts on germination
percentage of rice seeds

The impact of organic extracts on the germination
percentage of rice seeds was studied using standard
blotter paper technique. Results revealed that organic
extracts provided significant results by improving the
germination percentage of the infected seeds as compared
to control (Figure 4). Higher concentration of all the extracts
proved significantly better as 8% concentration level
provided better results regarding all the extracts averagely
i.e. 77.66% followed by 6% (69%), 4% (63.83%) and 2%
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(59.17%) as compared to control (53.33%). Overall, all the
organic extracts improved the germination percentage of
infected rice seeds up to certain levels. For example,
Brassica extract and Neem extract gave higher significant
germination percentage at 8% (83%) and (81%) followed
by Diver (69%), Onion extract (61%) and Garlic extract
(58.50%) while 2% concentration of all the extracts resulted
in minimized seed germination where Brassica extract
recorded germination percentage as 63% followed by
Neem extract (62%), Diver (52%), Onion Extracts (51%)
and Garlic extract (50.50%) respectively (Figure 5).
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Fig. 3. Efficacy of various organic extracts against
mycelial growth of Aspergillus flavus.

Fig. 4. Organic extracts and their
germination of infested rice seeds

effects upon
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Fig. 5. Evaluation of various organic extracts on
germination percentage of rice seeds

DISCUSSION

Aspergilus flavus is associated with many other seed
born fungi and results in yield and quality losses of rice
commodities (Khan, 1990). As durable resistance against
the fungus does not exist so applications of synthetic
chemicals or organic extracts seems convenient. Among
the two, organic extracts have advantage as they are safe
to use and can be made locally. Previously, Essential oils
extracted from various plants have shown significant
antifungal properties (Arshad, 2009; Habib, 2012;
Omidpanah, 2015). So accordingly, we tried to evaluate
some organic extracts against Aspergilus flavus. Our
results were confirmatory with the previous studies showing
inhibitory effects of Azadirachta indica against mycelia
growth of A. flavus and A. parasiticus (Bhatnagar, 1990).
We found that Neem Extract performed excellent in
curtailing the mycelial growth of A. flavus and recorded
55.95% mycelial growth at 8% concentration level. Our
results are in connection with the results of Sitara (2008)
who documented the successful minimization of Aspergilus
at similar concentration levels of Neem extracts and
Mustard oil. We used 2, 4, 6 and 8% concentrations for
evaluation of various organic extracts against the test
fungus which got support from the Reports of Locke (1995)
who explained the management of Alternaria alternata,
Aspergillus  spp. and Fusarium oxysporum through
application of 2-10% Neem extracts. 2.5% concentration of
Neem extract reduced the myclial growth of all species of
Aspergillus (Niaz and Kazmi, 2005). We found that higher
concentration of all the extracts proved significantly better
as 8% concentration level provided better results regarding
all the extracts averagely i.e. 77.66% followed by 6%
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(69%), 4% (63.83%) and 2% (59.17%) as compared to
control (53.33%). These studies are encouraged by the
findings of Udomsilp (2009) who recorded 11.11%
decrease in growth of A. flavus when he applied cassia
(Acacia farnesiana) and Frankincense oil (Boswellia carteri)
in-vitro at 0.4, 0.6, 0.8, 1.0 and 2.0 % concentrations.
Furthermore findings of Tijjina (2014) connect with ours
who mentioned 4.31cm colony growth of Aspergilus flavus
by application of 4% Garlic extract.

We also tested organic extracts for seed dressing of
infected rice seeds and recorded the germination
percentage of seeds. We found that all the organic extracts
improved the germination percentage of infected seeds up
to certain levels. We recorded that mineral oil Diver shown
69% germination of infected seeds which are coordinating
with the findings of Nguefack (2008) who resulted that
Diver improved 13% germination capacity of fungal infected
seeds. Our results exhibited that Neem extract rigorously
improved the germination of infected seeds by showing
81% germination of infected seeds at 8% doze level. These
are closed to the reports of Ghorbanian (2008) who have
documented the success of Neem extract in improving
infected seed germination. We also explained that seed
dressing by onion extract show considerable results in
germination of infected seeds and listed 61% germination
rate. Our results match closely to Kim (2010) who recorded
more than 50% germination of onion extract treated
infected seeds. Our results explain that Garlic and Neem
extracts shown 58.5% and 81% fungal infested seed
germination at 8% concentration which are nearer to the
findings of Ahmad (2013) who mentioned 68.39% and
66.90% germination of infested rice seeds by application of
Garlic and Neem extracts respectively at 1:1 ratio.

CONCLUSION

Excess use of chemicals all over the world has
increased the toxic effects in the surrounding environment
so in search of alternatives, we studied some organic
extracts which proved successful in minimizing the growth
of Aspergilus flavus and also improved the germination
percentage of infected rice seeds.
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