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ABSTRACT

The antifungal activity of leaf extracts of Azadinga indica,Ricinus comunis and Mangifera indicagrowth and
germination of Rhizopus stolonifer and Fusariumsmorum associated with storage rot of Irish potatoers were
investigated. Results showed that all the plantaei¢ showed significant (p<0.05) mycelial growthdaspore
germination inhibition of the test fungi. The initn in growth and spore germination increases hwit
corresponding increase in the extract concentratibme extract of A. indica proved highly effecfivénhibiting the
growth and spore germination of R. stolonifer. imiesults were also obtained in growth and spgeemination
of F. oxysporum. The highest inhibition in growthdaspore germination was observed in A. indica ighést
concentration and the least was recorded in M.éadit would be recommended that these plant etdrsizould be
use by farmers as alternative to synthetic chemical

Keywords. Leaf extractRhizopus stolonifemycelial growth, spore germination.

INTRODUCTION

Irish potato Solanum tuberosum. ) belongs to the familgolanacedé]. Irish potato was introduced into Nigeria
in later part of the 1®century by the Europeans, notably tin miners i Blateau [4]. Irish potato is ranked fourth
in importance after rice, wheat and maize.lt hagga nutritive value and is grown for food, liveskofeed and for
industrial purposes [9].

Postharvest loss of root and tuber crops has besmi@us problem to farmers, as more than 40% eif tharvest
may be lost to decay [11]. Irish potato like othespical food crops, is attacked by many pathogemhsch
includefungi, bacteria and viruses. Fungal rotsstitmte a major problem of irish potato productid?].lt was
identified that Rhizopus oryzae Fusariumredolens, Butryodiplodia theobromaBusariumoxysporumand
Penicillium speciesvere responsible for post harvest rot of Irishapmtubers in southwestern Nigeria.

Synthetic chemicals have been used to control lperstest rot of many root and tuber crops. The ocowotiis use of
these chemicals develop resistance in the pathcgethsause a number of environmental and healtblgg7].
The use of the plant extracts in control of plaisedse is now universally accepted. These plana@sthave been
reported to be safe, non-toxic and effective agatest pathogens [14]. There are several localt@pecies whose
their extracts proved effective in controlling pastrvest rot of tuber crops. [10] reported thataots ofA. indica
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and Afronum meleguetanhibited the growth ofA. niger, B. theobromad-. solamiandP. italicumisolated from
rotted cassava. [1] observed that leaf extradilofiornea cordifolia Anona muricata, allium sativum, Gacinia kola
and Zingiber officinalesuppressed the growth Af flavus, A. niger, B. theobromdesolani, F. oxysporurandR.
stolonifer.

The aim of this paper is to determine the efficatyeaf extracts ofA. indica, R. communiand M. indica in
inhibiting the growth and spore germinationRafstolonifeandF.oxysporum. -

MATERIALSAND METHODS

Sample Collection

The fungal isolatesRhizpopus stolonifeand Fusarium oxyporunused in this study were obtained from stock
cultures of the fungal isolates associated withagie rot of irish potato tubers from the mycologpdratory of
Usmanu Danfodiyo University, Sokoto. Fresh leavegzadrichtaindica Ricinus communisand Mangifera indica
were collected from fadama plots in Gwadabawa, Glvada local government, Sokoto state.

Preparation of Plant Extracts

This was carried out using the method describefPhyFresh leaves ofzadirachta indica, Ricinus commursd
Mangifera indicawere washed throughly with tap water and then wsithile distilled water. The leaves were sun-
dried for 5 days. The dried samples were separgtéiged in laboratory using blender. The grounsizaiples were
sieved to obtained powdered samples for extracliben 25¢g, 50g, 759 and 100g of each powdered ssmyptre
mixed with 100ml ethonal solution in the bottlepimduce 25%, 50%, 75% and 100% concentrations.ektracts
were sieved through muslin cloth and stored inlsteonical flasks until use.

Effect of Plant Extracts on Growth of the | solates

Effect of the plant extracts on the growthRofstoloniferandF. oxysprunmwas investigated using the food poisoning
technique [13]. One milliliter (ml) of each extratvarying degrees (25%, 50%, 75%, 100%) was gbimte each
Petri dishes and 9ml of the PDA was added to eaefni Bishes which gave PDA- extract mixture with
corresponding 2.5%, 5.0%, 7.5% and 10% extract enations. The plates were gently rotate to enswen
dispersion of the extracts. The agar-extract metuas allowed to solidify. Each plate is inoculatéédentre with
4mm diameter agar containing 7 days old cultureeadh isolate. Each treatment consists of 3 reficaflhe
control experiment was without addition of extrécit distilled water was used. All the inoculatedtps were
incubated at 28 +/- 3C for 5 days. At the end of incubation period groveind inhibition of the extract was
calculated according to the method described by [17

Percentage inhibition = R1 — R2 X 100
R2
Where
R1 = The farthest radial distance of pathogen imtrob plate
R2 = The farthest radial distance of pathogen traexincorporated agar plates.

Effect of Plant Extracts on Spore Germination of the I solates

The effect of different concentrations of the leafracts ofA. indica, R. communiandMangifera indicaon spore
germination ofR stoloniferandF. oxysporumOne milllitre of each extract at varying conaations (25%, 50%,
75% and 100%) was poured into 50ml conical flagks @ml of the PDB was added to each conical flakichv
gave PDB-extract mixture with corresponding 2.5%0%, 7.5% and 10% extract concentration. These
concentrations were used to study spore germinafitime isolates.

Spore suspensions &. stoloniferand F. oxysporumcontaining 20-30 spores per microscopic field wespared
from 7 days old cultures of isolates. One droppure suspension was put in a glass slides contamidrop of
different concentrations of plant extract. Henéded were kept in moist chamber prepared by puttirgg folds of
filter paper in both side of the Petri plates wiexaubated at 28C for 24hrs [16]. The percentage spore germination
was recorded using formula given by [5].

Percent spore germination = Number of spore gereriha 100
Tormalmber of spores
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Statistical Analysis
The data obtained was subjected to one-way anabysisriance (Anova).Mean seperations were caroigdusing
Least Significant Differences (LSD) at p<0.05

RESULTS

Effect of Plant Extracts on Growth of the | solates

Different concentrations (2.5%, 5.0%, 75% and 1@¥c)he extracts of\. indica, R. communiand M. indica were
evaluated again®R. stoloniferandF. oxysporumThe results of antifungal screening of ethanadkitaets of the three
plant species are presented in table 1 and 2. Th@&muen inhibition of R. stolonifergrowth was found at highest
concentration of 10% (table 1). It was followedthg concentration of 7.5%, 5 and 2.5% respectivEhg extract of
A.indica at highest (10%) was the most effective inhibitthg growthR. stoloniferfollowed by the extracts dr.
communisandM.indicarespectively. See table 1

Tablel: Effect of plant extract on growth of R. stolonifer

Inhibition of mycelia growth (%)

Plant extract 0.5 2.5 5.0 10
A. indica 56.2 62.3 67.5° 80.7
R. communis 25.% 30.5° 52.0° 65.2°
M. indica 20.%F 28.6° 46.1° 58.0°
Control 0.9 0.0 0.0 0.0

3Pmean in a columm with different superscripts agntlicantly different (p<0.05)

values are meansstandard error of 3 replications

The percentage inhibition of mycelial growth fef oxysporumalso varied with the type of leaf extracts andamtt
concentrationAzadirachta indicdeaf extract gave the highest inhibition while indicagave the lowest. All the leaf
extracts of the plant species gave the highestepgage inhibition of mycelial growth at the higheshcentration
(10%) followed by 7.5%, 5.0% and 2.5% respectivélye results are presented in table 2.

Table2: Effect of plant extract on growth of F. oxysporum

Inhibition of mycelia growth (%)

Plant extract 0.5 25 5.0 10
A. indica 45.1 56.2 67.4 86.4
R. communis 28.3 48.2 525 69.9
M. indica 32.2 43.2 56.1 57.0
Control 0.0 0.0 0.0 0.0

3Pmean in a columm with different superscripts agntiicantly different (p<0.05)

values are means standard error of 3 replications

Effect of Plant Extracts on Spore Germinationof thel solates

The effects of the leaf extracts Af indicg R.communieandM. indicaon spore germination are presented in table 3
and table 4. All leaf extracts inhibited sporefud isolates. The results showed that different eotmation of the plant
extracts caused significant inhibition in the spgeeminationR. stolonifer However, the maximum inhibition in spore
germination was found in the highest concentrati@?s). It was followed by 7.5%, 5.0%, and 2.5% @ntcation of
the plant extracts. The extractAfadirchta indicaat highest concentration was found most effedtivi@hibiting the
spore germination dR. stoloniferfollowed by highest concentration Bf communisandM. indicarespectively. The
results are presented in table 3.

Table3: Effect of plant extractson spore ger mination of R. stolonifer

Spore germination (%)

Plant extract 2.5 5.0 7.5 10
A. indica 32.2 245 16.3 12.3
R. communis 38.6 28.5 185 16.2
M. indica 46.8 30.2 24.8 225
Control 0.0 0.0 0.0 0.0

aPcmean in a columm with different superscripts agagiicantly different (p<0.05)

values are means standard error of 3 replications
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The results on the effect of the leaf extractshefplant species on spore germinatiorFooxysporunare presented
in table 4. The leaf extracts of the three plargcggs inhibit spore germination of the fungus. Thaximum

inhibition in spore germination was found at highesncentration(10%). It was followed by 7.5%, aufd 2.5%.

concentrations of plant extracts. The extractAofindica at highest concentration was found most effective
inhibiting spore germination df.oxysporumit was followed byR. comunisandM. indicarespectively.

Table4: Effect of plant extract on spore germination of F. oxysporum

Concentration/Spore germination (%)

Plant extract 25 5.0 7.5 10
A. indica 32.6 21.3 125 9.9
R. communis 52.9 40.3 23.8 19.6
M. indica 56.5 32.3 26.4 22.5
Control 0.0 0.0 0.0 0.0

3Pmean in a columm with different superscripts agntiicantly different (p<0.05)
values are meansstandard error of 3 replications

DISCUSSION

This study revealed that the leaf extractsPofindica, R.communiand M. indica and their concentration had
considerable effect on growth and germinatiorRoftoloniferandF. oxysporumlt is clear from the results, that
concentration of the leaf extracts of the threenplspecies showed maximum inhibition in growth ambre
germination of isolates as compared to the contolhighest concentration all the leaf extractsve highly
effective ininhibiting growth and germination ofetliungal isolates,this is follwed by lower concatitns ; 7.5%,
5.0% and 2.5% respectively. The results also itditizat the extract dk. indica was highly effective as compared
with the extracts oR. comunisandM. indica. This is similar to the findings of [10]nw reported thaf. indicais
more active in inhibiting the growth &. niger, B. theobromae, F. oxysporamd P. oxalicumassociated with
postharvest rot of cassava tubers. [15] observad gktract ofA. indica and Chromolalena odonaténhhibited
thegrowth ofA. niger, F. oxysporum, R. stolonifand Geotrichum candidumThe work of [2] indicated that
extracts ofAllium sativumandA. indicainhibitthe growth ofSclerotia rolfsii, B. theobromae, R. solamdA. niger.
The ability of the leaf extract &. indica R. comunisandM. indicato inhibit growth and spore germination ®f
stoloniferand F. oxysporuncould be due to presence of fungitoxic compoundthé@extracts of the three plant
species [2].

CONCLUSION

It was revealed from the study that the leaf extrafA.indicacaused inhibition in growth and spore germinatibn
R. stoloniferandF. oxysporumThis demonstrated fungitoxic potential of thef legtracts of these three plant specis
against the two pathogenic fungi. Therefore the afsthe leaf extracts of these plants provide bedlernative to
synthetic chemicals which are expensive and podenpal danger to the farmers, marketers, consuraacs
environment.The leaf extracts can be use as biojmEst for the control of postharvest rot of ir@btato tubers.
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