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ABSTRACT

Plant seeds powder and extracts are being used to control the diseases since last several years. Extracts of the
various plant parts like leaf, stem, root, fruit and seeds are found to be effective against seed-borne pathogenic
fungi. The present study involved groundnut seed health test for seed-borne fungi and the evolution of Azadirachta
indica seed powder as seed treatment bio-fungicides. These materials was used at the concentration of 0.1%, 0.5%,
1.0%, 2.0%, 5.0% 10.0% and control, while Apron plus was used at the recommended dose and two times the
recommended dose the later being included for comparative purposes. The following fungi Aspergillus niger,
Aspergillus flavus, and Rhizopus species were isolated from both untreated seeds. Treatment with Apron plus was
found to be more effective than Azadirachta indica seed treatment which was found to significantly reduce the
prevalence of Most of the isolated fungi the reduction being dosage dependent, Aspergillus niger is found to show
resistant to neem (Azadirachta indica) seed powder. The application of plant material to control pathogenic fungi is
receiving attention among scientist worldwide. The potential of Azadirachta indica seed powder to treat pathogenic
seed borne fungi is promising. This plant seed powder can possibly be exploited in the management of seed-borne
pathogenic fungi to prevent biodeterioration of seedsin an eco-friendly way.

INTRODUCTION

The use of plant material to treat groundnut semtid pathogenic fungi is a means of finding waysugh bio-
technology to treat stored groundnut pathogenid-eeene fungi, with plant material neemzédirachta indica)
seed powder.

Seed is the basic input in agriculture, the qualitgeed used by farmers determines the “structofelgriculture
they practice. However for maximum gain in produityi the use of both improved varieties and impibve
integrated crop management practice is required. by do they contribute to the increasing produist
individually but they also act synergistically.

Groundnut is the sixth important oil seed crophe world, it contains 48% - 50% oil and 26 - 28%tpimn, is rich
in dietary fibers, minerals and vitamins. Groundisitgrown on 26.4 million hectare worldwide withtetal

production of 37.1 million metric tonnes and averggoductivity of 1.4 metric t/ha, (FAO 2003). Ov&d0

countries worldwide grow groundnut. The productafrgroundnut is concentrated in Asia and Africa4®846 of
the global area and 68-25% of the global productespectively: groundnut Arachis hypogea L.) belong to the
genusArachisin sub tribestyl osathine of tribe aeschynomenea of family leguminosae (Nigamet al., 1983).

Groundnut is first dried after harvesting; the paimn objective of drying is to avoidflotoxin contamination.
Harvested plants should be staked for days to aflem to dry in the sun before stripping the pdusntdrying
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should be continued until the moisture contenteduced to 6-8%. This can normally be achieved lyyngrthe
Pods in the sun for more days. Groundnut can easilg in bulk, clean jute, polyethylene or fibexgb, to ensure
the best protection of groundnut should only beeston bags or drum. Seed can be stored and cathat\can be
shelled or stored in unshelled form. Groundnutestistored unshelled in cool dry conditions, itidtidoe protected
from rain and vermin (particularly rats, and mickj.Nigeria, shelled groundnuts are stored in sacksovered
warehouses and as pyramids in the open air.

Fungal diseases are known to cause great damdge&athe world. Christesen and Kaufman (1974prega that
the fungi are the major causes of spoilage in graimd seeds and probably rank second to inseascasse of
spoilage and loss in all kinds of Agricultural puets throughout the world. Different species Afernaria,
Aspergillus, Ceratobasidium, Cercospora, Cochliobolus, Curvularia, Dreschdera, Fusarium, Gaeumannomyces,
Microdochium, Penicillium, Pyricularia, Pythium, Rhizoctonia, Rhizopus, Sclerophthora, Trichoderma and
Tricoconella are most common associates of seeds all over thid,weausing pre-and post-infections and
considerable quality lossesz. seed abortion, seed rot, seed necrosis, reductioglimination of germination
capacity, seedling damage and their nutritive vdlage been reported (Miller, 1995; Janardhahal., 1998;
Kavithaet al., 2005). Seed treatment is the safest and the chleapg®f control of seed-borne fungal diseases and
to prevent bio-deterioration of grains (Chandl€0%; Bagga and Sharma, 2006).

Numerous fungi can invade the seeds damage thespeidn and embryo especially under moist cool candit
(Schumutter 1990). The presence of fungi on seadshen of concern to plant pathologists sinceouariypes of
disease may be carried in seedlings and crops.i lpuasent on seeds can initiate infection on segdland mature
crops. There is thus a need to treat the seedsebsdoving. Presently, seed treatment chemicalsised in stored
grains, the rising cost of such chemicals and theranputs necessitates a search for other atteesawhich will
not only be affordable and available but also emmentally friendly.

The species ofAspergillus are considerably involved in the deterioration sibred seeds; under certain
circumstances they affect the seeds in such a hatythey are made the seeds valueless for plamspgygillus
also make the grains unpalatable or substanceshveni toxic to man and animals, the fungus whegentein
groundnut seeds produc@fiotoxin which is highly toxic, the species #fpergillus are considerably involved in
deterioration of stored grains and seeds (Christeland Kaufman 1974). The most common means ofaitmg
plant disease is by chemical compound, the confreked-borne disease is mostly through the useexf treatment
chemical as Adrex T, Farnasan D, Apron plus, VinégrStylar C, etc.

Some plants were found to have pesticide propeatieisthese plants are being exploited for use incatjure pest
control. One of these plants will be discuss is fraper neemAgadirachta indica) seed powder

The neem treeAgadirachta indica) and its chemical products have been used for destim many facets for
human utility—as an agrochemical, pesticide, fdoekting source, wood, soil amendment and signifibaaling
agent for purportedly over 100 diseases (Pamel®)20the neem treeAgadirachta indica), a member of the
Meliaceae family (Mahogany family), Neem populatoare heterogenous in all respects, growing greatly
differences in soil and climate. The trees theneselre known to have genetic variation in heigtagnbhing type,
leaf form, and colour (Mufioz-Valenzuela 2007).

Neem @zadirachta indica) has impressive and far-reaching pesticide praseriRecently, neemAfadirachta
indica) has been suggested as an effective infertilitgnagn controlling populations of rodents, suchrats
(Morovati et al., 2008). It has also been shown to be effective imrofling food borne pathogens, making it a
potential agent against food spoilage bacteria (leetal., 2007).

MATERIALS AND METHODS

For the purpose of this study, variety of seed useas X-Dakar. The dishes were washed thoroughiggus
detergent and rinsed properly under running tapesyafter which they were sterilized in air ovem &operiod of

half (%) - 2 hours at temperature of 1600 keep them free from any contamination. Theilted Petri dishes

were then allowed to cool before pouring of media.

The experiment was replicated with each materiaitaioing 5 seeds/ Petri dish. It is then incubagtédoom
temperature for 5 days after which the dish is¢akamined, for seed-borne fungi using stereosaofiooscopic
and compound microscope.
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Seeds of X-Dakar were plated out on both 3 layémshatman’s filter paper (moisture with sterile tidied water),
and PDA plates at the rate of 5 seeds/plate. There 20 replicate plates per each method. Contredis are to be
soaked in distilled water for 24 hours and the adrtreatment seeds are to be without any treatnémd plates
were incubated at room temperature for 5 days aftdch the prevalence of fungal growth on the seedse
observed and recorded as percentage using thisifmrm

A/B.

Where
A = Number of seeds with fungal growth.
B = Total number of seed.

The different types of fungi present on the se@®i3A plates) were also observed and sub-culturefietth PDA
plates and inoculated for 5 days to get pure caltfreach which was used for identification. Fanitification a
piece of mycelia was taken from each colony, tremefl into water in the center of a clean slidas¢el out and
lactophenol cotton blue added and then covered with a covpr $he preparation was passed over a flame to
remove any air bubbles present. The slide was timerved under the microscope at x40 magnificaind
identified was made based on both the vegetatidegoroductive features.

For this study neemAgadirachta indica) seed powders as well as the chemical Apron plue weed. The plant
material was used at the rate of 0.1%, 0.5%, 1084, 5.0 %, and 10%. The above concentrations pregared
by dissolving 1g, 5g, 10g, 20g, 50g and 100g ofrtlagerial in one liter of distilled water. Respeety Apron plus
was tested at the recommended rate 2kg of seedgoafid two times the recommended rate (X2). Foh eac
concentration, there were 3 replicate plates. Tdwrol consists of untreated seeds which were @lato PDA
plates. All plates incubated for 5 days at roomperature after which the seeds were observed fagafugrowth
and the prevalence recorded. Different fungi weddated into fresh PDA to obtain pure culturespifrihese pure
cultures, slides were prepared and identificatibthe fungi was made.

RESULTS AND DISCUSSION

The antifungal activity of neemAgadirachta indica) seed power against seed borne fungi is presentébie 1.
The result shows that the groundnut variety X Daeads are highly infected with seed-borne furgingithe filter
paper method, 95% of the seeds had seed-borne, famgjiwith the PDA method 100% of the seeds haddun
growth. The following fungi were isolated from teeedsAspergillus niger, Aspergillus flavus, Rhizopus species,
and one unidentified species as shown in table 2.

TABLE 1. Prevalence of fungi on seed before treatnmt with chemical and Moringa oleiofera seed powder

Ground nut Untreated with Untreated with Distilled water Zero treatment
Variety Filter paper PDA treatment With PDA
X-Dakar 94% 100% 31% 100%

TABLE 2: Prevalence of fungi on seed after treatmetnusing PDA andMoringa oleiofera seed powder at different concentration

Zero

Ground nut variety Fungal colony treatment 0.10% 0.50% 1.00% 2.00% 5.00% 10.00% Apron plus oAmus(x2)
X-Dakar Aspergillus niger 100% 100% 100%  100%  93.30% 100% 100% 52.0% 49.0%
Aspergillus flavus 100% 93.3% 86.7% 80.0% 80.0% 53.3% 53.3% 4.0% 1.0%
Rhizopus species 100% 53.3% 13.3% 133% 6.7% 3.3% 0% 0% 0%
Unidentified species 100% 43.3%  6.7% 3.3% 0% 0% 0% 0% 2.0%

The prevalence of fungi on seeds that have beatettenith neemAzadirachta indica) seed powder at the test
concentration compares with that under control @&mdon plus treated seeds, shows tiapergillus niger,
Aspergillus flavus, Rhizopus species and other unidentified species were aslated using neemAfadirachta
indica) seed powder, but the prevalence were significaneitijuced compared with these of untreated seedpexc
for Aspergillus niger. The result also reveals that the effectivenesseein Azadirachta indica) seed powder was
dosage dependent, the higher the dosage the gtieatexduction in prevalence of the fungi on thedse

The difference in concentration éadirachta indica did not reduce the prevalence Adpergillus niger. For
Aspergillus flavus the concentratiozadirachta indica in which further increase reduce the prevaleezopus
species was found to be very sensitivé\radirachta indica seed powder it is also dose dependent the presalen
was 0.1% (53.3%) and 0.5% (13.3%), 1.0% (13.3)%2(6.7), 5.0% (3.3). For the unidentified specteshows to
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be sensitive toAzadirachta indica seed powder as it reduce the prevalence and ivsshw growth at the
concentration of 0.5%. Apron plus was found to fiective than theAzadirachta indica seed powder in the control
of the unidentified species.

The control of fungi has been achieved previougiyhe use of chemical fungicides such as Apron,gtasnansan
D, Styler C, Aderex T. the cost of this chemical&igh and their availability cannot be guarantesdjronmentally
not friendly they also tend to be poisonous todblesumers. Those factors limited their use at dasant farmer’s
level under which most of the groundnuts in Nigasi@roduced. The effect of these chemicals orethéronment
and on non-target organism is also another disddgan

Azadirachta indica seed powder was found to be effective for the robmtf Aspergillus niger, Aspergillus flavus
andRhizopus species. This is an important finding in view of flact that neemAgadirachta indica) from which the
seed powder was prepared.

There is a lot of scope for the use of plant materithe potentials of neem#adirachta indica) in this aspect is
emerging. The use of plant materials for contrgllplant disease is a fertile ground for researato8dly, the
technology of preparation is simple, pounding aodkég the required concentration in water and ypglon
stored ground nut. Another significance of thiglfirg is the potential of this preparation to seagean alternative to
Apron plus, which is a fungicide recommended faeds&reatment. These fungicides, though not experisinot
available in the remote rural area.

Rhizopus species cause rust of seed in the field under teigiperature and humid condition, (Neegard, 1986)is

the effectiveness was highly sensitive to neAmadirachta indica) seed powder is a very welcome development, all
that is needed to get rid 8hizopus species from groundnut seeds is 5.0% ne&zad(rachta indica) seed power
which is very low and will be very economical. Teassults show that the neeArddirachta indica) seed powder

is well endowed with biologically active compourttisit some pathogenic fungi are sensitive to thelnusTit can

be used as a natural source for the control ofogthic fungi

Many reports revealed that, plant metabolites dadtased pesticides appear to be one of therlzdttenatives as
they are known to have minimal environmental impand danger to consumers in contrast to synthetitigides
(Varma and Dubey, 1999; Harborne, 1998; Gottéiedl., 2002). Even though effective and efficient contrbteed
borne pathogenic fungi can be achieved by the tisgnthetic fungicides, the same cannot be appbegrains for
reasons of pesticide toxicity (Wodagenethal., 1997; Harriset al., 2001). Thus, there is a need to search for
alternative approaches to store seeds, grainslsdorehuman consumption without toxicity problethat are eco-
friendly and not capital intensive.
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