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Abstract

Seed-borne fungi are the most important constrained factor which
causing quantitative losses, produce highly toxic and carcinogenic
mycotoxins. Plant based fungicides appear to be one of the better
alternatives as they are known to have minimal danger to consumers in
contrast to synthetic pesticides. In view of the negative public health and
economic impacts of storage fungi this study, aimed to determine the
efficiency of some plant extracts for reduction or control of seed borne
fungi in sorghum grains in agar plate methods. The results obtained
revealed that seed treated with Olea europaea leaf extract was found
the least in incidence of seed-borne fungi (50%) followed by Capsicum
annuum (53.3%) in agar plate methods. Therefore, utilization of these
plants as bio-control agents is recommended to reduce the proliferation
of storage fungi.
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Introduction

Microbial bio-deterioration of food grains during storage is
a well known phenomenon causing significant loss up to 30%
[6]. The annual crop losses of world as a result of diseases have
been estimated at 25,000 million US dollars; of this a major part
is due to fungal pathogens carried through seed [1, 5]. Fungi are
significant destroyers of foodstuffs and grains during storage,
rendering them unfit for human consumption by retarding
their nutritive value and often by producing mycotoxins [7, 18,
19].More than 25% of the world cereals are contaminated with
known mycotoxins and more than 300 fungal metabolites are
reported to be toxic to man and animals[8].

A sizable portion of the world population living below poverty
line in the developing and underdeveloped countries of Asia
and Africa are suffering from health problems associated with
consuming mycotoxin contaminated grains and cereals. Even
though effective and efficient control of seed borne pathogenic
fungi can be achieved by the use of synthetic chemical fungicides,
the same cannot be applied to grains for reasons of pesticide
toxicity [9, 10]. The intensive and indiscriminate use of pesticides
in agriculture has caused many problems to the environment
such as water, soil, animals and food contamination; poisoning of
farmers; elimination of non target organisms [20].

Due to very high and disproportionate monetary exchange

rate, synthetic fungicides are now more expensive than they
were before, thus making them unaffordable by most of the
resource-poor farmers [19]. As a result of these problems there
is a need to search for alternative approaches to store grains/
cereals for human consumption without toxicity problems that
are ecofriendly and not capital intensive. This has resulted in the
development of botanical fungicides for the control of seed borne
pathogens of food crops.

Extracts of many higher plants have been reported to
exhibit antibacterial, antifungal and insecticidal properties
under laboratory trails [16]. Plant metabolites and plant based
pesticides appear to be one of the better alternatives as they
are known to have minimal environmental impact and danger
to consumers in contrast to synthetic pesticides [23]. But there
is little information available on the use of various plant parts/
plant extracts effective against fungal pathogens of stored cereals
grains in Ethiopia. In view of these, the aim of the present study
was undertaken to evaluate the efficiency of certain plant extracts
used by farmers to control seed borne fungi known to cause
significant crop loss during storage.

Materials and Methods
Study Site and Period

Experiments were carried out from October 2017 to
March 2018 in the Microbiological Laboratory of the Biology
Department; Debre Tabor University.

Study Design

Cross sectional experimental design was used to evaluate the
efficiency of medicinal plants used by farmers to control sorghum
seed borne fungi.

Treatment of Seeds with Plant Extracts
Collection and Preparation of Plant Extracts

Capsicum annuum (fruits), Olea europaea (leave) and Justicia
schimperiana (leave) which are traditionally used by farmers
were collected from Ebenat woreda in 2017. The identity of each
plant specimen was confirmed by botanists. These plant parts
were washed with tap water, dried in an open air protected from
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direct exposure to sunlight, powdered to suitable size and made
ready for extraction [21]. Grinded plant materials were soaked
with distilled water separately at 10:1 solvent-to sample ratio
(v/w) and extracted by maceration with occasional shaking at
room temperature for three days. The extracts were separately
filtered by Whatman No. 1 filter paper and concentrated with
dry oven. Further, fresh solvents were added to the residue at
the same ratio until required amount of extracts were obtained.
The dry extracts were stored in sample bottles at refrigerator for
further use [21].

Seed Treatment and Mycological Analysis of Treated Seeds

The seed samples with high incidence of seed borne fungi
determined by plate agar method was treated with each of the
prepared plant extracts (at 20% concentrations) by soaking the
seeds in them for 12 hours. Seeds were also soaked water for
12 hours served as controls (Ahmad et al., 2016). Treated seeds
were collected on blotter sheets and air-dried for 1 hour before
plating on a wet blotter. The treated seeds were poured into a
tray and ten seeds per dish were plated using a pair of forceps.
Four hundred (400) seeds of a hundred (100) seeds per replicate
were used for each treatment (Mathur and Kongsdal, 2003; ISTA,
2007). Then 15 seeds were evenly placed using a pair of forceps
on Malt extract agar (MEA) with streptomycin and incubated at
25°C for seven consecutive days. After seven days of incubation,
fungal species growing on the surface of seeds were observed
under microscope and their percentage frequency (PF) of
occurrence was calculated by applying the following formula: PF
= (No. of seeds on which fungi appear / Total number of seeds)
X 100.

Data Analysis

Incidence of seed borne fungi was recorded, analysed using
SPSS version 20 software and presented in figure
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Figure 1: Efficiency of some plant extracts for reduce seed
borne fungi of sorghum
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Discussion

One of the major constraints that deteriorate the seed
quality is the seed-borne fungi present inside or on the surface
of seeds [17]. Seed treatment is the safest and the cheapest way
to control the seed-borne fungal diseases and is used to prevent
biodeterioration of grains [4]. Leaf extracts of many higher plants
have beenreported to possess antifungal activity under laboratory
trails [16]. In the present investigation efficiency of three plants
extracts viz., Capsicum annuum, Justicia schimperiana and Olea
europaea were assessed at the rate of 20% concentration against
reduce seed borne fungi of sorghum by agar plate method.

Seed treated with Olea europaea leaf extract was found the
least in seed-borne fungi incidence (50%) followed by Capsicum
annuum (53.3%) in agar plate methods. This finding agrees with
Ahmad et al. (2016) who reported that seed treatment with E.
globules leaf extract was found most effective in reduction of
seed-borne incidence [2]. Similar investigation on antifungal
activity of plant extracts against seed-borne mycoflora was
reported by many workers [14, 22]. It is known that plants
synthesize a variety of bioactive compounds in plant tissues like
alkaloids, flavonoids, tannins, terpenoids, saponins, and other
compounds, reported to have in vitro antifungal properties [3].
These antifungal compounds stop or inhibit the development
of mycelia growth or reduce sporulation of fungal pathogens, it
is considered that these compounds obtained from plants are
biodegradable and safe for use as a substitute for disease control
in a traditional production system [11].

Conclusions and Recommendation

Seed treated with all the tested plant extracts were found
effective in reducing seed-borne incidence by agar plate methods.
Olea europaea leaf and Capsicum annuum fruit extracts were
found more effective in reducing seed-borne fungi incidence and
their utilization as bio-control agents is imperative. Therefore,
utilization of these plants as bio-control agents is recommended
toreduce the proliferation of storage fungi. Further studies should
be taken to find the exact mechanism of action by which plant
extracts exert their antifungal effect, to find the active compounds
responsible for plant biological activity and effective application
of these active compounds in storage methods.
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