THE EFFICACY OF Alternanthera brasiliana LEAF EXTRACT IN
CONTROLLING FUNGAL PATHOGEN ASSOCIATED WITH
BAMBARA NUT (Vigna subterranean (L.) Verdz) IN STORAGE
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Abstract:

Using direct plating method, seeds of four (4) baramut Vigna subterranea) cultivars were tested for seed

borne mycoflora in the laboratory. Phytopathogendtingi viz: Aspergillus niger, Aspergillus flavus,
Aspergillus clavatus and Alternaria alternata were isolated from these samples. The percentadengfl
incidence on seeds of four cultivars ranged fro®46 75% with cream white having recorded the highe
percentage incidence, while red nut had the |8&st.different percentages of fungal infection oedseby the
isolated fungi were equally determined. It rangenf 0.00 — 9.25%. The fungitoxic effects of the eous
leaf extracts ofAlternanthera brasiliana to control the radial mycelia growth of the iseldtfungi was
evaluated at four concentrations (10%, 20%, 30%4®%d). Results show that the aqueous leaf extrdt¢teo
plant had general retardation on the vegetativevigraf the isolates; with the higher retardation4a@fo
concentration. The highest inhibitory effects af txtract observed dh alternata at 40% (0.40 £ 0.44).
Keywords: Mycoflora,Vigna subterranea, leaf extracts, inhibitionAlternanthera brasiliana

Introduction
Bambara nut \(igna subterranea (L.) Verdc) is a
leguminous crop in the family Fabaceae (Bamishaiye
al., 2011). The crop has its origin in Africa and is alid
distributed

non-starch polysaccharides with lesser amountdfaieg
and non-reducing sugar (Bamishasteal., 2011). It also
contains the vitamins, thiamine, riboflovin, niacand
carotene, but very low inascorbic acid (Abdulsalamnd

throughout south of the Saharan zonesheriff, 2010). It is high in protein but very ldtin oil

(Hillocks et al., 2011). The plant, much like cowpea content unlike groundnut (Tweneboah, 2000). At migtu

(Vigna unguiculata), and ground nutAfachis hypogea), is

seeds of Bambaranut are too hard to be eaten raw the

grown for its underground seeds and ripen its podsould be eaten when boiled with its pods or roastedn

underground (Oyeleket al., 2012). Bambara nut is an
annual crop which produces three leaflets thataaveflat,
and compound. It has an erect body form like cowgrah
groundnut. The seeds are enclosed in the pods veneh
formed on or just below ground level. The podsrared,

removed from the pods (Alopo, 1999). It can also be
milled into flour which can be used to make diffare
dishes like Okpa, which is made into paste and pedpn
banana leaves, boiled in most part of the eastagerid.

The crop is diseased and pest free in its productiage,

wrinkled and many contain between one to three sseed however, they are susceptible to various fungadadiss in

The seeds are smooth and very hard when drieds&éuts
are of different types basically in colour; it mbg black

damp condition mostly in storage (Bamdoin and Mergea
2001). The tough shell of the seeds is said toeptoit

eyed, brown, cream, red and mettle. Being a widelyagainst infestation (Hillocket al., 2011). This view is not
distributed crop, it is now ranking high among athe without limitation as Ayaundo@t al. (2013), said that
legumes. The crop has many common names like “¢okon bambara nut suffers deterioration both in the fihdl in

also known as “Jugo” beans or in Swahili, “njugureaw
(Hillocks et al., 2011). In the Republic of Zambia, it is
called “ntoyo”. In Hausa language in Nigeria, isioasly
referred to as gurjiya” or “kwaruru”. It is callékwam”
by Goemi people of Plateau state while the Kanuzadisit
“ngamala”. It is popularly called “Okpa” by Igbo @hgala
people of Kogi State. The crop is very essentiafoiod
security. It contains almost all the necessary agyet
elements and very palatable (Mkandawire, 2007).
Bambara nut has its domains in tropical Africa brawn
world wild in Australia, South and Central Ameriddost
of the world’s production comes from West Africaa(vet
al., 2005), where it plays a key role in the traditiofved
and culture of the people. It is regarded as tiel timost
important food legume after cowpedigna unguiculata)
and groundnut Arachis hypogea) (Mkandawire, 2007).
Bambara nut among its contemporaries has a hightinaitr

value and aroma which is reflected in them and makeantimicrobial

them pleasant to eat. The composition of the sé&eds
the point of view for human nutrition is very well

balanced, as they contain 65% soluble carbohydiate,

relative high protein content of about 18% and &4ats

storage. Fungi diseases are serious cause of atatemn,
especially in humid condition. Among the fungal
infestation associated with bambara nut are cearadpaf
and pod spot Gercospora sp); Powdery mildew
(Erysiphepolygoni) and Fusarium wilt
(Fusariumoxysporum) (Ayandoo et al., 2013). Other
common storage fungi arédspergillus, Penicillium,
Mucorand Rhizopus (Ayandooet al., 2003).Alternanthera
brasiliana (L) Kuntze is of Amaranthaceae family. Several
species are grown for their ornamental leaves whieh
variegated green and yellow, or bronze and greemned
and pinkish brown (Saawaet al., 2011). The plant is a
Brazilian plant occurring in several regions, bekmgpwn
as “Penicilina” or “terramicina” widely used by air
communities as medicinal agent to cure differestadses.
The secondary metabolites such as riboflavin, fiavds,
niacin, sterols contained in the plant accords ththm
activities against some microorgarism
(Coelhoet al., 2004).

(Ncube and Twomlow, 2007). The carbohydrate fractio Materialsand M ethods
of Bambara nut is predominantly composed of starch a Seed samples

FUW Trends in Science & Technology Journal, www.ftstjournal.com
e-ISSN: 24085162; p-ISSN: 20485170; October, 2016 Vol. 1 No. 2 PP 587 - 590

ER7




Control of Fungal Pathogen Associated with Bambara Nut in Storage

This study was carried out on seeds of four (4)vars of
Bambara nut in Nsukka zone of Enugu state. The sliska
ones of the four varieties hamely; mettle, redaorevhite
and black were collected from Nsukka, Orba, Obello
Affor, Eke — Ozi, Adani, Ibagwa — Aka and Umulokjpa
Enugu state. The apparently diseased ones wera take
the laboratory for further studies.

Testing procedure

Seeds of all varieties were analyzed for their eiasion of
seed — borne mycoflora by standard blotter papehade
as modified by Suleimaet al. (2013). Samples of 100
infected seeds were taken at random from eachtyarie
plated on 9 cm diameter sterilized petri-dishesedoh of
the dish 10 seeds were placed on three — layewtebl
paper soaked with sterilized distilled water. Treeds
were disinfected with 0.1% Hypochlorite (HgCFor 30
seconds and subjected to three washings with ldibtil
sterilized water before plating. Serial dilutionthned was
used as testing procedure. Ten (10) seeds of barmoer
were soaked in 10 ml of distilled water in a tesbe.
Serial dilution was carried out as described byeBudn

and Emua (2009) and potato dextrose agar plate?,r

inoculated with the serially diluted samples ancuivated
for seven days at 27+°Q and observed for fungal
growth.The emerging fungi were sub-cultured on foota

dextrose Agar medium (PDA) and examined unde

compound microscope for specific identification. eTh
seeds were classified as infected and non-infetted

determine the fungal incidence. The experiment wad

repeated once.

Leaves ofAlternanthera brasiliana plant was used for the
preparation of the plant extract. From the fresindas,
crude methanolic extraction was used (Ejtdal., 2005)
and a modified method of Suleiman (2012). The pleat
sample was washed thoroughly in cold running tapewa
and allowed to dry drying for seven days. ExacB9Q g)

placed at the centre of the petri dish containihg t
PDA/crude extract media at different concentratistased
earlier were inoculated. Similarly, plant extradtee PDA
plates inoculated with mycelia discs served asroitAll
dishes were incubated for seven days at 27Ct 2ll the
experiments were repeated three times with three
replications each.
The whole set-up was arranged in a completely
randomized design. The incubation was carried b7 a
2°C and terminated at 7 days when the control mybeldh
reached the edge of the petri dish. The growth waie
measured along 80mm radii using the site of theuhons
as the centre, minus the inoculums. Two perpenaticul
lines intersecting at right angles were drawn atlibhttom
of each plate. Percentage inhibition of mycelianghowas
calculated using the formula of Amadioha (2003) as
follows:
dc — dt X 100

dc 1
Where: dc = average diameter of fungal colony in control
lated, while dt = average diameter of fungal cglam
eated plates.
Data analysis
Data collected on each treatment were analyzedgusi

% inhibition =

IAnalysis of Variance (ANOVA), while means with

significant differences were separated using Duncan
Multiple Range Test (DMRT). All analyses were carried
ut using SPSS version 16 software package.

Results and Disscusion

From the survey in the seven locations, white cream
variety was more susceptible to fungal attack, evinéd

nut variety had the least. Fungal incidence ranigech
40.00 to 75.00% on varieties of bambara nut. Fungal
incidence was more on cream white nut (75.00%)jevhi
black nut had 60.00%. More than 40% fungal incidenc

sample was homogenized using warring blender, angyas found on mettle (49.00%) and red nuts (41.00%),

placed in 1000 ml flask containing 50 ml methanotl a
thoroughly mixed together using glass rod andftef24 h
for proper extraction of the active ingredientsdascribed

respectively (Table 1). Four (4) fungal species ever
isolated and were found associated with bambaraeeds
samples. They includaspergillusniger, Aspergillusflavus,

by Wokocha and Okereke (2005). Hot organic solventaspergillusclavatus and Alternari aalternata; with varied

extraction was equally carried out by weighing Haene
quantity of samples (500 g), washed and soake@@nn3
of methanol in a 1000 ml conical flask. The fileawvas

percentage infection (Table 2). These fungi wernentb
almost in all the varieties. Cream white recorded th
highest percentage of fungal infection; with niger

concentrated using the vacuum evaporator so as t010.3%), A. flawus (2.50%), A. clavatus (7.50%) andA.

regenerate the methanol. It was filtered using Backn
funnel and dried solidified extract weighed andsdiged
in 100 ml distilled water to give the final concettons of

alternate (15.10%). Red nut however, showed the least in
term of fungal infection.

100% (stock), subsequent concentration of 10%, 20%] able 1. Fungal incidence on four varieties of bambara

30% and 40% were prepared by serial dilution method
described by Epidi and Alamene (2005), and a mediifi

method of Suleiman (2012). Potato Dextrose Agar was

prepared according to manufacturer's specificatiand
sterilized at 1.2 kg/cth pressure for 15 min in the
autoclave at 12C. Six millilitres (0.1%) streptomycin
was added to the 1 litre of the sterile medium hefore
pouring into petri dishes, to prevent bacterialvgtoand
kept for thein vitro assay.

In vitro assay of plant extracts

nut seeds
Varieties Normal Infected . .Fungal
seeds* seeds* incidence (%)
Mettle nut 51 49 49.00
Cream white nut 25 75 75.00
Black nut 40 60 60.00
Red nut 59 41 41.00

*Qut of 100 seeds each variety.

Table 2. Percentage of fungal infection on four

The bioassay of the plant extract was carried opt b varieties of bambara nut

determining the effects of their concentration @dial

growth inhibition. The PDA/crude extract medium was

prepared by spreading 1 ml of the extract on thfase of
the solidified PDA in the petri dishes as describmd
Suleimanet al. (2013). The control was PDA on which
1ml of sterile distilled water was spread on thefazie.
With the aid of sterile cork borer 5 mm diametescgi of
seven — day old culture of the isolated fungi ware each

Mettle Crgam Black Red

white nut nut
Aspergillus niger 7.20 10.30 6.60 0.00
Aspergillusflavus 6.40 2.50 0.00 5.00
Aspergillusclavatus  5.10 7.50 220 0.00
Alternaria alternata 8.20 15.10 9.25 2.20

The results showeA. niger (0.00%),A. flavus (5.00%),A.
clavatus (0.00%) andA. alternata (2.20%), respectively.
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The results equally showed that Black nut and rel nu  Conc of extract (%) A. flavus A. clavatus
were more resistant to fungal attack, most espgchal 10 180 +0.00 1.50+0.00
flavus and A. niger, having 0.00% infection respectively. N L

In addition to that, fungal infections percentagasvhigh 20 160£022 173+0.12
in Aspergillus niger and Alternaria alternata on the 30 1.60+0.28 1.10+0.28
infected nuts. It represents 7.2% mettle, 10.3%arore 40 0.90+0.36 0.85+0.43
white, 6.60% black and 0.00% red éspergillus niger, Control 450+0.78 4.50+1.03

while Alternaria alternata represents 8.20% mettle, Mean * Standard error; Mean followed by the santtere are not
15.10% cream white, 9.25% black and 2.20% redsignificantly difference

Aspergillus flavus and the least fungal infections

percentage with mettle (6.40%), cream white (2.50%)Hllloc!<s et ql. (2011) noted that the stpred bambara nut
Black (0.00%) and red (5.00%). seed is partllcularly prone to attack by diseasgandooet
Leaf aqueous extract @fternanthera brasiliana used for ~ @ (2013) viewed also that loss of bambara nut essalt
the study only accorded retardation of mycelia ghonf ~ Of the effects of pests and diseases at all leveslving

the fungiin vitro. There is a significant difference at Producers and sellers, i.e. both in the field andtorage.
different concentrations and the control<t05 level of ~ The present study confirms the reports. The stualy also
significant difference with P value of 0.033. to ascertain if the problem is location specifidtin the
On Aspergillus niger, leaf aqueous extracts of area) or species specific (Wlthln four ty_pes). _Dmmttle
Alternathera brasiliana was found inhibitory to mycelia knowledge of the production practices in the three
growth during the first two days of inoculation. @me  localities sampled, storage for the immediate amgtime
fourth day, however, their effects had reduced@apgat ~ USes is very well practiced, hence the biodetetimreof
10% concentration, there was a significant diffeeen the nuts with fungi. Bambara nut deterioration idl avith
P<0.05, there was however no significant differencetime will be a major constraint in the marketing toe
between 10% and 20%. Similarly, the effect of tkizazt ~ Produce in the region if not checked as the sebarsiot

on A. flawus and A. clavatus showed retardations on do without storage. The experimental research wotke
mycelia growth with some levels of significant éifences ~area confirmed the findings of Taylor (1997) whpadted
when compared. The crude leaf extractAiernanthera  ASpergillus species as the common diseases of the nut at
brasiliana on Aspergillus flavus showed significant all levels. The present results obtained have teuethat
reduction in mycelia growth at different levels of Alternaria alternata, Aspergillus niger, Aspergillus flavus
concentration. High fungitoxicity vitro was observed at and Aspergillus clavatusare associated with bambara nut
40% concentration. There was complete inhibition of(Vigna subterranean) deterioration in storage. In addition
mycelium at this concentration for the first thi@ys of 0 theseAlternaria alternata was observed and isolated
inoculation, but their inhibitory effects had wanff by the ~ from cream white variety. This started with a slgmwth
fourth day of inoculation. A significant differenceas ~ but after two days of shooting out, a bushy whigisbwth
noticed in all the concentration compared with¢batrol. ~ Which later turned dark black carpet and slimy digved.
Between 20% and 30% there was no significant difieze It iS characterized by large conidiophores mosiiypte,
However, there was a significant difference at 409/ight brown to brown or dark, septate typically beg a
concentration compared with control (P 0.04<0.08). Simple or branched chain of conidia. However, the
significant difference was also observed between ad  findings of higher percentage @iternaria alternata on
20% concentration, respectively. The crude leafaext the cream white type of the nut may have resutteah the
from Alternanthera brasiliana was effective in inhibiting ~ areéa of cultivation or the soft nature of the tyeits
the mycelia extension ofspergillus clavatus at all  Storage place (Quaya and Kanda, 2014).

concentration tested. Beside the inhibition of radia The percentage of fungal incidence on seeds of four
mycelia growth of the fungus, the extract alsoatffd the ~ cultivars ranged from 40% to 75% with cream white
growth habit. The inhibitory effects showed someeleof ~ having recorded the highest percentage incidenéde w
significance at 0.05% at all levels of concentratio reéd nut had the least. Percentage fungal incidevae
compared with the control. The results between Hfp ~ 49.00% and 60.00% in mettle nut and black nut,
20% showed no significant difference (P>0.05). A respectively. The different percentages of fungédtion
significant difference was observed between 30%4@9d  ©ON Seeds by the isolated fungi were equally detezchilt
and between 20% and 30%, respectively (Table 4p Thranged from 0.00% to 9.25% (Table 2ZNternaria
inhibitory effects of the extract on the four furigolated ~ aternata was found on all varieties. However, the three
showed that fungicidal effects was more noticed onSPecies ofAspergillus showed comparatively high fungal

Alternaria alternata compared to other fungi (Tables 3 and infection percentage in seeds of mettle and creduitew
4). The differences in isolation frequency and perggmta

incidence may be due to variation in the moisturetent

Table 3: Inhibition effect of aqueous leaf extracts of of the nuts, varietal differences, seed suscejtyibtb
Alternanthera brasiliana on the isolated fungi (mm) infection and environmental conditions of the sesaisng

Conc of extract (%) A. alternata  A. niger storage.

Many synthetic fungicides had shown promise in the

10 1.50+0.06 1.90 +0.00 control of fungal diseases bathvitro andin vivo, but the
20 1.30+0.14 1.60+0.21 high cost of some of these chemicals had led ts¢aech
30 0.70£0.48 1.30+0.38 for an alternative, cheap and eco-friendly (biodegble)
40 0.44+0.46 0.80 +0.3% plant extracts. The present study showed that thet p
Control 450+ 094 4.50+0.92 extract evaluated significantly reduced or inhithitthe
Mean + Standard error; Mean followed by the sanmiter® are not mycelia growth of the fungiin vitro, which could lead to
significantly difference reduction in the incidence of the disease in gerdeaf
Table 4: Inhibition effect of aqueous leaf extracts of aqueous extract oMlternanthera brasiliana used for the
Alternanthera brasiliana on the isolated fungi study only accorded retardation of mycelia growthihe
FUW Trends in Science & Technology Journal, www.ftstjournal.com cea
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fungi in vitro. There is a significant difference at different improvements for Bruchid pest management in Talens
concentrations and the control<f.05 level of significant Nabdam District, Upper East Region, Gharnat. J.
difference with P value of 0.033. Suleiman (201@jle Scientific & Techn. Res,, 181- 186.

working on the fungitoxic activity of Neem and pawvp Bamishaiye OM, Adegbola JA & Bamishaiye El 2011.
leaves extracts oAlternaria solani, reported the water — Bambara groundnut; an under — utilize Nut in Afriéel.

Agric. Biotech., 1: 60 — 72.

Baudoin JP & Mergeai G 2001. Grain Legumes in Crop
Production in Tropical Africa, McGrawhill, p. 317.

Coelho G, de Souza, Hass APS, Von Poser GL, Schapov

soluble antifungal principles in some plants asndei
responsible for the anti — fungal activities. Theegent
result on Alternaria alternata showed that there is
S'g”t'f'cla’;iodgfslrencf f‘.d'f.‘:?reni dc.‘f’fnce””a“o“’“d. ol th? EES & Eliosabetsky E 2004. The botany and utilzzatif
control at<0.05 level of significant difference wi value bambara nutl. Ethnopharmac., 90: 135 — 143.

of 0.033. The mean percentage inhibition of myceliaEpidi TT, Alamene A & Onuegbu BA 2005. Influence of

growth in Alternaria alternatain plates containing extract some plant extracts on yield and insects pestowpea
was 90.70% at 40% concentration. The extract was vjgna ungniculata (L.) Walp.). Nig. J. Plant Prote., 22:
inhibitory to mycelia growth oAlternaria during the first 65 — 76.

day and partially the second day of inoculationwieer,  Hillocks RJ, Bannett C & Mponda OM 2011. Bambara.Nu
their effects reduced, especially at 10% and 20% review of utilization, market potential and crop
concentration on the third and fourth day of inatioh. improvementJ. African Crop ci. Soc., 20(1): 1 — 16.
There was however a significant difference (P<0.05)Mkandawire CH 2007. Review of bambara groundnutipco
between 40% and other concentrations, suggestigly hi  in sub- Saharan Africagric. J., 2(4): 464 — 470.

toxicity of the extract against the mycelia grovaththe Naibe B & Twombo SJ 2007. Productivity and residual
fungus. Treatments containing leaf extract of  benefit of grain legumes to sorghum under semiid ar
Alternanthera  brasiliana showed mean percentage conditions in southwestern Zimbabwlant & Soil, 299:
inhibition of 8140%, 79.07% and 8023% at 40%Oye}e;§.(30 Afolabi O & lIsola AD 2012. Some quality
concentrations okspergillusniger, Aspergillus flavus and o "

Aspergillus clavatus, respectively at the end of incubation characteristics and carbohydrate fraction of bambar

) - groundnut seed floud. Appl. Chem., 2(4): 16 — 18.
period. In all of them, appreciable growth couldyobe - .
observed on the third day of inoculation most esglgaon Quaye W & Kanda |J 2004ambara Marketing Marginal

- Analysis. Project Report — High Quality Bambara Flour
the 10% and 20% concentration where the effecthef t Tecﬁlndogy JTransfeFr) Project.g DSD C};Op Post Harvest

extract had reduced. High fungitoxidityvitro with a level Programme and food Research Institute, Accra Ghéha,
of significance was observed (P< 0.05) on p

Aspergillusniger. Similarly, a significance levels of saawan PS, Garima M, Saurabh S, Jha KK & KhosaRl12

(P<0.05) was observed o&spergillus flavus while the Phytopharmacological review of Alternanthera
results between 10% and 20% contractiong\ggergillus brasiliana. Asian J. Plant Scientific Res., 1(1): 41 — 47.
clavatus showed no significant difference (P>0.05). Suleiman MN & Emua SA 2009. Efficacy of four plant
extracts in the control of root rot disease of ceap
Conclusion Vignaunguiculata (L.) Walp). African J. Biotech., 8(16):
This study has revealed the potential of botanigalthe 3806 — 3808.
control of seed — borne mycoflora of bambara nut inSuleiman MN 2010. Fungitoxic activity of neem araypaw
storage caused byiternaria andAspergillus. This will go leaves extracts omlternariasolani, causal organism of

yam rot.Adva. Envtal. Bio., 4(2): 159-161.
Suleiman MN 2012. Effects of the Aqueous Extracfs o
Azadirachita indica (neem) andCarica papaya (pawpaw)

a long way in providing better alternative to over
dependency on synthetic fungicides. The use oftplan

products, such adAlternanthera brasiliana in fungal h h ) . .
disease control could reduce over reliance on otemjias gi Ai?irflﬂlfgmger isolated from rice grainASUU J.

well as cut down production cost. The facts that ldaf Suleiman MN, Alege GO & Alabi AS 2013. The incidenaf

e>§tract applied and used in this study are easi@'rlablg, seed — borne mycofloral of sesanm@esamumindicur)
with easy method of extraction; can be exploitedha and its control usingAnacardium occidentale and
control of seed — borne mycofloral of bambara nut. Mangifera indica back extractsScientia Africana, 12(1):
29 - 36.
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