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ABSTRACT

An extensivesurvey m fungi associated with podtarvestdecay of Dioscorea alatal.. roots was
conducted indifferent market places o©disha, Indiaduring 201415. Rottensamples oD. alataroots were
collected from six different localitiesof Odisha A total of five different genera of fungi such; asspergillus
niger, Fusarium oxysporum, Geotrichum candidum, JunghgmiandNeoscytadium sp. were isolated from
rotten samples.As regards to the frequency of their occurrendéeoscytéidium sp. recorded thehighest
percentage frequency followedy Junghuhniasp., Aspergillus nigerGeotrichum candidurwhereas Fusarium
oxysporunrevealed theleast percentage frequenciyrhe data on the @thogenicity tests revealed that all the
isolated fungi were pathogenio the host However Neoscytallidiumsp. wasfound most pathogenic leading
to rapid disintegration of the infected tubersahile Junghuhniasp. was found to beleast pathogenicThe
nutritional study on the effect of three solid nutrient media on thesettésngi revealed thatSabouraud
DextroseAgar supported maximum growth followed by Czapek Bgar and Potato Dextrose Agdihe use of
improvedcultivars good storage facilities aratlequate control measuresduring transit and transpomeed to
be encouraged in order to reduce storage rofbflata roots.
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INTRODUCTION

Modified root crops are the energsich edible underground plant structures develed from
modified roots [1]. Dioscoreaa genus of wild tuber crops is one of the major underground medicinal food
sources among rural antdbal peopleof Odishalt is reported thattwelve species dbioscoreaare available in
Odisha and most of which are considered to be wild exdejmiscorea alatawhich is a cultivated one.
Dioscorea alatare unique for their medicinal, food and economic val{@®s Thesyrup of the roothas been
used by the people of South Admreducelabour pain and alsaised againstolic pain, lgh cough,asthma,
rheumatism and gastric problem related @coholism. Powder of théubers are used as an ingredient of
medicines for cholera andonstipationand plant juice used ithe treatment of skin diseasegiles, intestinal
worms and obesity[3,4]. Dioscoreaspeciesalso haveanti-microbial activitiessuch as, antfungal, anti
bacterial and antiiral cance) due to the presence of secondary metabolites like stesgagonins exerting a
large variety of biological functioris, €].

Fungi are the primary causal agetits postharvest storagdosses ofDioscorea There are several
reports in the literaturewhich indicates thafung are thecausal agents dbioscorearots [7-9]. Severafungi
were found to be responsible for storage rot dioscorearoots like Alternaria solani Aspergillus flavus
Aspergillus fumigatys Cephalsporium indicum Curvularia pallesces, Curvularia lunata Fusarium
clamydosporumFusarium oxysporupfusarium solanil0], Aspergillus nigef~usarium oxysporupusarium
solani [11], Aspergillus tamari[12,13, Botryodiplodia theobromae[14,15, Botrytis cinerea [16],
Cylindrocarpon radicicolfl7], Erwinia carotovora[12], Fusarium monilifome [18], Fusarium subglutinans
[19], Geotrichum candiduri2Q].

The present study was carried out to isolate and identify fungi associated with storageDottdta
root in Odisha, India. The significance of the present work lies with the rapid incidence of postharvest decay of
the vegetable and its management with special reference to Odisha.

MATERIALS AND METHODOLOGY
Collection of rotten samples

Dioscoreaalata roots showing symptoms of rotting were randomly selected from different market
places of Odisha like Bhubaneswar, Puri, Cuttack, Balasore, Bhadrak and Jajmampleswere collected
and kept separately in sterile polythene bags and brought to the lebor of MicrobiologyPost Graduate
Department of Botany of Utkal University, Bhubaneswar, and Odisha, India for phytopathological analysis.

Isolation and Identification of associated Fungi

The diseased roots @. alatawere washed with tap water ancdugface sterilized with 0.1% mercuric
chloride soltion for 2-3 minutes. Thenealthy samplesvere cut through by means of sterile knife. Slicing was
done starting from the healthy portions. Pieces of 5 x 5 mm were cut and placed on potato dextrose agar
(PDA) medium and incubated at room temperature 2dtours[21].

Representative colony typesere purified by sukculturing on fresh PDA plates. Pure cultures were
transferred to slants of PDA. Pure cultures of the isolates were grown singly on PDA for identification. The
isolated fungi were identified based on the isolate ¢ charactensticoon culture plates and microscopic
features in slide cultures. Using a sterile inoculating needle portion of each mycelial colony was aseptically
taken and placed on a clean microscopic slide and teased in a drop oflaetol cotton blue. The isolates
were identified with the help of the available literature and further authentication was made in the
Department of Mcology and Plant Pathology, College of Agricult@disha University of Agriculte and
Technolagy, Bhubaeswar India

Pathogenicity test

Fresh and healthyuber sampleswere washed with tap water and surface sterilized with 0.1%
mercuric chloride solution for-3 minutes. Cylindrical cores were removed from the tubers with the help of 5

March - April 2017 RJPBCS 8(2) Page No. 916



ISSN: 0975-8585

mm cork borer. Four millimetre (4 mm) agar discs containing 7 days old cultures of the isolates were
introduced into the holes and sealed with the sterile Vaseline. Controls were set up as described except that
the inocula consist of uninoculated potatoxteose agar blocks. All the treated tubers were paparatelyinto

sterile polythene bagand incubated at 28 + 2 °C for #@ys. Theoots were cut through and examined for

the extent of rottingat regular intervalsill the end of the isubation period22].

Nutritional study

A comparative nutritional study was conducted to know the effecthoée different solid rutritional
media on the mycellagrowth of six fungal species causisiprage decayn D. alata The test solid media
were: Sabouraudextrose Agar (SDA), Czapek Dox fQZA) and Potato Dextrose AgabD@. The incubation
period of Aspergillus niger, Fusarium oxysporum, Geotrichum candidum, JunghaghremdNeoscytéidium
sp.was 8, 10, 11, 5 anddhys respectively.

RESULTS
Isolation of fungi from rotten tubers of Dioscorea alata

The datapresented inTable 1 revealed that 5 genera comprising of 5 species of fungi were isolated
from 58 samples of rottertiubers of Dioscoreaalata in varying frequencies. The frequency of occurrence of
different genera of fungi varied from 5.18 34.49%. The isolated fungi welidentified asAspergillus niger
Fusarium oxysporunGeotrichum candidupdunghuhniasp.and Neoscytabium sp. (Figure ).

Figure 1: Naturally infected Dioscorea alata roots.

A= Natural infection ofspergillus nigeB= Natural infection dbeotrichum candidumC= Natural infection of
Neoscytallidiunsp., D=Natural infection ofFusarium oxyspruprE= Natural infection afunghuhniasp.

As regards to the distribution of test isolates in the samples collected from different market places, all
the five species were isolated from samples collected from Puri, 4 fungal species from samples of Cuttack, 3
species each from samples in Bhubanesazal Balasore and 2 species from samples collected from markets
of Jajpur while no test fungi in the samples from Bhadrak. The maximum percentage of incidence was
recorded in Neoscytalidiumsp. followed by Junghuhniasp., Aspergillus nigerGeotrichum canidum and
Fusarium oxysporumTheir percentage of incidence was 34.49, 27.59, 20.69, 12.06 and 5.17 respectively
(Table 1 & Figure 2).
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Table 1- Incidence of fungi from rotten Dioscorea alata collected from six localities of Odisha.

*Localities
FUNGI | L m ] v | Vv Vi Total %

Aspergillus niger 2 6 - 1 3 - 12 20.69
Fusarium oxysporum - - - 2 1 - 3 5.17
Geotrichum candidum 1 1 - 3 2 - 7 12.06
Junghuhnia sp. - 3 3 10 - - 16 27.59
Neoscytallidium sp. 7 3 9 1 - - 20 34.49

Total 10 13 12 17 6 - 58 100

*|= Bhubaneswar, II= Cuttack, Ill= Jajpur, IV= Puri, V= Balasore, VI= Bhadrak

FREQUENCY OF OCCURENCE

Figure 2: Incidence of fungi from rotten Dioscorea alata collected from six localities of Odisha.
Pathogenisity test

The pathogenicity test revealed that all the fungal isolates were pathogdertiee host under study.
The percentage of pathogenicity wescorded varyingrom 11 % to80 %. Of all thefungiisolated during the
present investigation Neoscytatium sp. was found to bemost pathogenic followed byAspergillus niger
Geotrichum candidupFusarium oxysporurand Junghuhniasp. All theinoculated pathogens on pathogenicity
test found to cause the rottingn D. alata The extent of rottingpf tubers was estimad to be80 %, 56 %, 46
%, 24 % and 11 % respectively. Upoiismdation, the rotten tissues yielded a fungus which was identical with
the original fungus inoculated (Tatf?e& Fig3, 4).

Table 2: Pathogenicity of the isolates on Dioscorea alata

Sl. No. Fungi Percentage of rotting
1 Aspergillus niger 56
2 Fusarium oxysporum 24
3 Geotrichum candidum 46
4 Junghuhniap. 11
5 Neoscytallidiunsp. 80
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PATHOGENICITY TEST
Neoscytallidium sp.
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Figure-3: Pathogenicity of the isolates on Dioscorea alata roots

Figure 4: Pathogenicity of the isolates on Dioscorea alata roots

A= Uninoculated, B= Inoculated Bgpergillus nigerC= Inoculated blfusarium oxysporupD= Inoculated by
Geotrichum candidutrE= Inoculated byunghuhniasp., F= Inoculated Byeoscytallidiunsp.

Nutritional study

The data presented in (Table 3) revealtbdt there was no significant difference the mycelial
growth under the impact of different solid nutrient medisdmong the three solid nutrient media tested,
Sabouraud Dextrose Agar medium supported maximum radial growth of most of the fungi &usgptum
oxysporumand Geotrichum candidumMaximum growth ofFusarium oxysporurand Geotrichum candidum
was obtained orCzapek Dgwhile maximum growth oflunghuhniasp.was observedn Potato Dextrose Agar
(Table 3 & Figure 5)
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Table 3: Effect of three solid media on the growth of isolated fungi

Test organisms Percentage of growth of fungal mycelia
CDA PDA SDA
Aspergillus niger 100 80 100
Fusarium oxysporum 100 58.75 80
Geotrichum candidum 100 67.5 63.75
Junghuhniasp. 71.25 100 100
Neoscytallidiunsp. 57.5 80 100

CDA= Czapek Dox Agar, PDA= Potato Dextrose Agar, SDA= Sabouraud Dextrose Agar

NUTRITIONAL STUDY
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CDA= Czapdhox Agar, PDA= Potato Dextrose Agar, SDA= Sabouraud Dextrose Agar
Figure 5: Effect of three solid nutrient media on the growth of ten test fungi.
DISCUSSION

During present investigation, five species of fungamely Aspergillus nigerFusariumoxysporum
Geotrichum candidumJunghuhniasp. and Neoscytidium sp. were found to beassociated anctaug of
storage decayn Dioscoreaalata roots in Odisha, IndigAccording to some earlier reportsorage rots of yam
was causedy A. niger[9, 11,16, 19, 2229]; by Fusariumoxysporum[11,27]; and by GeotrichumCandidum
[20]. From the presenstudyit was found that a species dfinghuhnisand Neoscytéidium were responsible
for post harvesstorage decayf D. alataroots which is a new host record in the country. Howetleere was
a reporton Junghuhnia vinctavhich iscasual agent of a root diseaseBhusradiate [30]. BesidesP. radiag,
Junghuhnia vinctais associated with a root disease of other coniferous hosts and also with other
dicotyledonous treeg31]. SoJunghuhniasp.is described here for the first time as a pathogerDofalataroot
causingstorage rotin Odishalndia. Neoscytéidiumis a genus of fungi in thBotryosphaeriaceaémily with
two species nameliNeoscytdidium dimidiatumand N. novaehollandia@nd reported to cause diseasd82].

In Australia, Ray et al., 20188] reported diebaclof Ficus caricédy Neoscytalidium dimidiaturanddieback @
Mangifera indicaby N. novaehollandiaeNeoscytalidium dimidiatumvas also found to cause stem canker on
red-fleshed dragon fruitilylocereus polyrhiziplantations in Malaysi§34] but there is no report on storage
rot of D. alataby any species dfleoscytallidium Sostorage rot ofD. alata roots by Neoscytéidium sp. was
found tobe anew host record in India.
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