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ABSTRACT

India is one of the largest vegetable producing country in the world. Vegetables such as Brinjal, Ladies finger,
Tapioca, Amaranthus, Murraya, etc are extensively used in Mahe for the food purpose. Pathogens adversely affect
the production and quality of vegetables. The leaf borne fungi are one of the major causes of serious diseases in
crops because of poor health and quality of vegetables. To realize this aspect the study has been undertaken to find
out the phylloplane mycoflora employing BPT and PDA method. The phylloplane mycoflora ofvegetables is
enumerated in the present communication. Leaves samples of different vegetables showed varied level of fungal
incidence in both culture methods. A totals of 15 fungal types were observed in PDA culture method viz
Cladosporium  cladosporioides(98.8%), Penicillium funiculosum(74.4%), Aspergillus flavus(57.6%), P.
notatum(46.8%), A. niger(40.4%), Fusarium oxysporum(35.2%), Penicillium sp(34.4%), A. fumigatus(28.4%), P.
frequentans(20%), Cercosporasp(15.6%), Rhizopusstolonifer(2.4%), Helminthosporiumsp (1.6%), Alternaria
alternata(1.6%), Curvularia lunata(0.8%) and Rhizopus sp(0.4%). On the other hand on BPT method a total of 11
fungal species were reported in varied level of incidence viz, Cladosporium cladosporioides (26.4%) Fusarium
oxysporum (24.4%), Cercosporasp (23.6%), Alternaria alternate (9.2%), Curvularia lunata (5.6%), Aspergillus
niger (4.8%), Rhizopus sp(2.8%), Helmintho sporium sp(4.8%), Penicillium sp (1.2%), R. stolonifer (0.4%) and P.
funiculosum(0.4%).
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INTRODUCTION

Vegetable crops are grown worldwide as a sourceutiients and fibre in the human diet. Leafy vabtds are
excellent sources of minerals, vitamins, dietabyes and aromatic substances. Vegetables are adedfastem,
fruits, flower and tuber. These crops might be comsd fresh or after processing and are produckdrein forms
with conventional or organic agricultural productimethods.

India is one of the largest vegetable producingntdes in the world. In India different vegetablsch as Brinjal,
Ladies finger, Tapioca, Amaranthus, Murraya ete.cultivated in Kerala, Karnataka, Tamil Nadudpfa Pradesh,
Gujrat, Kashmir, Madhy Pradesh, etc. These vegetatadps are not spared from destruction by fung#hggens
which infect roots, stems, leaves, flowers andtgruilt is now well established that a large numioér
microorganisms inhabit the phyllosphere of cromtgaWhile a few microbial species can be isoldteth within

pant tissues, many more are recovered from theawesfof healthy plants. The phylloplane, the serfaf plant
leaves is a complex terrestrial habitat that isratt@rised by a varity of microorganisms includibgcteria,
filamentous fungi and yeasts. Phylloplane fungitheemycota growing on the surface of the leavéerd are two
groups of phylloplane fungi — residents and casiRdsidents can multiply on the surface of hedkayes without
noticeable affecting the host. Whereas, casual$ tanleaf surface but cannot grow. The microbiaedsity of

phylloplane communities is influenced by plant aggecies, micro and macro habitat, changes to amwiental
regimes and position of leaf on plant. The fungurlilge of vegetables is responsible for the sicguift loss in the
world food supply. Fungal infection during pre-hest condition and subsequent colonization duringage bring
about vegetable deterioration. Fungal growth oretages has two consequences such as deterionatopumality

and production of secondary metabolites known asotmxins, which are carcinogenic, mutagenic andttgenic
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and dermatitic to man and animals and to causetibeparcinoma in man. Therefore enumeration andecor
identification of phylloplane fungi is very importain alleviating the loss due to biodeterioratad also to reduce
the exposure of human and animal life to toxic sarses.

The microbiology of aerial plant surface has reediincreased attention. It is now well establistieat a large
number of microorganisms inhabit the phylloplanecodp plants. The term “phylloplane” has been idtreed
independently by Last [11] and subsequently “plsgleere” by Dickinson. Since then the study of
phyllospheremicroflora has received attention éfedent workers.

Literature on phylloplane mycoflora of vegetablegs was enumerated by different investigatorsthis review,
we discuss the fungi on vegetable crops and hyghliecent developments in this area. Emergendengfi as
potential disease management agents. The plamgmtft fungi attacking vegetable crops that hawentstudied
from the perspective of using fungi for controlnga from biotrophs to necrotrophs. Biotrophic fynglich as
powdery mildew fungi, only grow and reproduce oae living host plant (obligate parasites), whereasrotrophs,
such asBotrytis cinerea, which causes gray mold disease, are opporturigtigi that grow and reproduce on plant
debris or organic matter but can rapidly invade maad or senescing plant tissues. In addition, feagiinfect the
roots and colonize the vascular tissues of thetptausing root rots and wilt diseas®ythium sp. andFusarium
sp., respectively). Most plant pathogens affectiegetable crop species have been reasonably welkst and
information on their biology is available [1Fusarium sp was isolated from cucumber[13]arfaisarium
proliferatum reported on onion [14]. The phylloplane fungi siasirusarium proliferatum andFusarium fumonisins

on garlic plant was reported from Germany[B§thium ultimum was reported from chinese cabbage, cucumber
and sugarbeet[9]. Severe attacksRiytophthora sp., Pythium sp., Botrytis cinerea(De Bary) Whet. Didimella
lycopersici Kleb., Alternaria sp. andCladosporium fulvum Cooke occurred in spring, especially in vegetaitps
belongs to solonaceae and cucurbitaceae was ré@ptBtytophthora sp was reported on colocasia, bottle gourd,
egg plant,common bean, sponge gourd and tomatdgftjous workers have reported different fungal pgtns
found onBrassica vegetables, which include thdternaria sps. Causing leaf blight or dark spot, tleptoshaeria
maculans causing black leg or Phoma stem canker, the clulifisease caused Basmodio phorabrassicae, and
various others, thus culminating into heavy lossthe Brassica crop yield[20]. Fungal diseases of fruits and
vegetables of 17 crops were studied[17] and inl@lfungal pathogens were observed. Among ti#ésEnaria
solani, Aspergillus niger, Aspergillus fumigatus, Fusarium sp., Mucorsp., Penicillum sp. andRhizopus sp., were
found to be major disease causing organisispergillus flavus, A. niger, Penicillium sp, P. notatum, Fusarium
oxysporum, etc on some medicinal plants such Azdiracta, Phyllanthus and Ocimum was reported[16].
Cercospora sp was reported from bhendi[18Aspergillus sp, Curvularia sp, Penicillium sp etc were isolated on
some green leafy vegetables[10].

MATERIALSAND METHODS

Collection of samples:

The different age leaves viz. tender, semi matackraature of Brinjal /egg plar@glanum melongena L.) , Ladies
finger/bhendifbelomos chusesculentus (L.) Moench.), Amaranthus/ cheeranfaranthus tricolor L.), Tapioca/
cassavaNlanihotes culentacrantz) and Murraya/curry leafMurraya koenigii (L.) Sprenge), were collected from
five different locations in Mahe and placed in #éeplastic bags aparetly and immediately broughhe laboratory.
A composite sample of each variety was preparechixying the individual samples together and the |apjane
mycoflora was isolated by using standard moisttetgqpaper method (BPT) and potato dextrose agée ptathod
(PDA).

Blotter paper technique (BPT) method :

In this method petriplates of size 90 mm were weabim brown paper, simultaneously Whatman's fitgper no 1
were also wrapped in brown paper for sterilizatidtetriplates and blotter paper were sterilizedutoclave at 15
Ibs pressure for 20 min. After sterilization inritcof laminar flow sterile blotter papers were kepthe petriplates
and moistened with sterile distilled water. Eaghflsample were taken in separate petriplatesleHidragment of
1 cm. were cut out using sterile scissor. 10 pieédsaf samples of each above variety were platéise different
petriplates and were incubated at 25 + 2 oC . Adtelays different colonies were developed on ledlat were
observed with help of microscope .

Potato dextrose Agar media (PDA) :

The potato tubers were peeled and weighed for &2@g. The tubers were chopped into small piec#s tive help
of sterile knife. The chopped potatoes were transfieinto a conical flask containing about 1000rhidestilled

water. The content was boiled for 20 min. The sngnt were decanted and filtered by muslin cloth the filtrate
was collected. Dextrose (20g) and agar (15g) wesasferred into the extract and shanked to disstiee
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ingredients. The medium was made up to 1 litredditeon of distilled water and added chlorampheh{@60 mg/I)
to control the bacterial growth. The pH of the nuediwas adjusted to 5.6. Finally, the medium wasoagplugged
and autoclaved at 121°C for 15 minutes

I solation of fungi

Leaf samples of Brinjal, Ladies finger, Tapioca, #anthus and Murraya were collected and placedeiriles
plastic bags, and immediately brought to the latooya From the basal part of the leaves a fragrédtm of leaf
blade was cut out (10 pieces) using sterile sciaadrshaken in flasks filled with 100ml of distillevater. From the
suspension of microorganisms prepared in this walywias transferred into petridishes containing fmotiextrose
agar medium. The inoculum was spreaded uniformtl/kaapt undisturbed in dust free chamber at roonp&sature
for a period of 3-5 days. The fungal colonies wateerved and pure cultures were maintained.

I dentification :

The identification of phylloplane mycoflora was d@oreferring standard manuals. Morphology and Teronof
Fungi [4],An Introduction to Fungi[5],The illusted kingdom of fungi[15], Dematiaceous hypomycetes{ad
lllustrated genera of imperfect fungi[3]. The totalmber of fungal species isolated from each laaipde and the
percentage of fungal occurrence was calculatedlss -

Numlzéieaves with fungal growth x 100

Fungal occurrence (%) =
Abhumber of leaves examined

RESULTS

Qualitative and quantitative incidence of leaf mycoflora as evaluated by BPT method:

Total count: Leaf samples of five different vegetables showe@@ed level of incidence of mycoflora. A total of
11 different fungal species were isolated from BR&thod on tested leaves of vegetables Aliternaria alternata,
Aspergillus niger, Cercospora sp, Cladosporium cladosporioides, Curvularia lunata, Fusarium oxysporum,
Helmintho sporium sp, Peniciliumfuniculosum, Penicilliumsp, Rhizopus stolonifer, andRhizopus sp.

On the individual basis 8 fungal species were regbon Brinjal and Ladies finger, 7 on Tapioca &adn |,
Amaranthus and Murraya leaf.

Alternaria alternata were found common in Brinjal and Ladies finger,pibga and Murraya leaf whereas
Cercospora sp, Cladosporium cladosporioides and Fusarium oxysporum were found common in Brinjal, Ladies
finger, Tapioca, Amaranthus and Murraya le&dpergillus niger and Curvularia lunata were found common in
Brinjal, Ladies finger and Tapioca. The speciesidimintho sporium was found common in Ladies finger, Tapioca
and MurrayaleafPenicillium species were found in Ladies finger and AmarantRbizopus stolonifer were found
only in Amaranthus an&hizopus species were found in Brinjal (Table-1). 50 pieoéfaves from each vegetable
samples were tested for phylloplane mycoflora.

Relative abundance: Among the vegetable leaves screened Ladies fiaddéghest mean incidence (11.8%) was
reported. Followed by on Tapioca (11.2%), on Bii(j®.1%), on Murraya leaf (7.6%) and on Amarantfm2%)
respectively (Table-1). It was observed t@dosporium cladosporioides showed the highest percentage of mean
incidence in all the five different vegetables @) and it is followed byFusarium oxysporum (24.4%),
Cercosporasp (23.6%),Alternaria alternata (9.2%) and others (Table-1).

Qualitative & Quantitative incidence of leaf mycoflora as evaluated by PDA method :

Leaf samples of five different tested vegetablesistd a varied level of incidence of mycoflora. iffedent fungal
species were isolated from PDA method on testecttablps viz:Alternaria alternaria, Aspergillus flavus, A.
fumigatus, A. niger, Cercosporasp, Cladosporium cladosporioides, Curvularia lunata, Fusarium oxysporum,
Helminthos porium sp, Penicillium frequentans, P. funiculosum, P. notatum, Rhizopus stolonifer, Rhizopus sp
respectively. On the individual basis 12 differ&mgal species were observed on Ladies finger,rlBrinjal, 10
on Tapioca, 9 on Amaranthus and 8 on Murraya legdfergillus flavus, Cladosporium cladosporioides, Fusarium
oxysporum, Penicillium funiculosum, Penicilium notatum, Penicilium sp. were found common in all vegetable
leaves sampleg#\lternaria alternata were found common in Brinjal and Tapio@a.fumigatus were found common
in Brinjal, Ladies finger, Tapioca and Murraya le&f niger were found common in Ladies finger, Brinjal,
Amaranthus and Tapioca. The speciesHefmintho sporium were found common inBrinjal and Ladies finger.
Rhizopus stolonifer were found in Ladies finger and Tapioca wher€asvularia lunata was observed only in
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Brinjal. The species oRhizopus observed only in Murraya leaf. 50 pieces of leavem each vegetable sample
were tested for phylloplane mycoflora

Relative percentage: Among the vegetable leaves samples highest nmeagence was found in Tapioca(43.6%)
followedby Brinjal (36.8%), Ladies finger (30.2%)Amaranthus(27.3%) and Murraya leaf (14.8%)
respectively(Table-1). It was observed tléadosporium cladosporioides showed the highest percentage of mean
incidence in all five tested vegetables (98.8%]Jofeéd by Penicillium funiculosum(74.4%). Aspergillus flavus
(57.6%), P. notatum(46.8%), A.niger(40%), Fusarium oxysporum(35.2%), Penicillium sp(34.4%),A. fumigatus
(28.4%) and others (Table-1)

Comparison of the incidence of leaf mycoflora by two different culture methods:

The incidence of leaf borne fungi was determinedfiee different vegetables by two different cultumethods
carried out simultaneously employing BPT and PDAuta methods. The data were analysed to know coatipa
account of phylloplane mycoflora by two differenftare methods and the results are presented here.

A total of 15 fungal types were observed on bothuce methods. Out of these 11 types were repated®PT
culture method whereas 15 fungi observed on PDAumiimethod. A total of 11 fungal types were comrmohoth
culture methods, however the quantity of incideatéungi varied in both culture methods on diffear@egetable
leaf sample (Table-1).The highest fungal incideBdgpes was observed on Brinjal leaves in BPT ahdyfies of
fungi on PDA culture method. Similarly 5 fungal ggin BPT and 9 in PDA on Amaranthus,5 fungi in B&id 8
in PDA on Murraya leaf,8 fungi in BPT and 12 fah¢ypes in PDA on Ladies finger,7 fungal type8IRT and 10
fungal types in PDA on Tapioca respectively(Figlije-

TablelCompar ative incidents of leave bor ne fungi on different vegetable leavesin BPT culture (A) and PDA culture (B) method

INCIDENCE OF LEAF BORNE FUNGI (%) MEAN | MEAN
SLNO FUNGI BRINJAL | LADIES FINGER | AMARANTUS | MURRAYA | TAPIOCA
A B A B A B A B A B A B

1 Alternaria alternate 16 2 4 0 0 0 12 0 14 6 9.2 1.6
2 Aspergillus flavus 0 146 0 36 0 30 0 6 0 70 0 57.6
3 Aspergillus fumigatus 0 24 0 32 0 0 0 2 0 84 0 28.4
4 Aspergillus niger 8 56 8 88 0 22 0 0 8 36 4.8 40.4
5 Cercosporasp 20 0 16 12 12 66 28 0 42 0 23.6 15.6
6 Cladosporium cladosporioidis | 22 54 52 50 20 72 22 44 16 274 26.4 98)8
7 Curwvularia lunata 6 4 8 0 0 0 0 0 14 0 5.6 0.8
8 Fusarium oxysporum 24 52 30 32 20 4 20 26 28 62 24.4 35.p
9 Helminthos poriumsp 0 2 10 6 0 0 2 0 2 0 2.8 1.6
10 Penicillium frequentans 0 0 0 52 0 48 0 0 0 0 0 20
11 Penicillium funiculosum 2 128 0 36 0 92 0 84 0 32 0.4 74.4
12 Pencillium natatum 0 78 0 36 0 50 0 48 0 22 6 46.9
13 Pencilliumsp 0 6 2 64 4 26 0 10 0 66 1.2 34.4
14 Rhi zopus stol onifer 0 0 0 10 2 0 0 0 0 2 0.4 2.4
15 Rhizopus sp 14 0 0 0 0 0 0 2 0 0 2.8 0.4

MEAN 10.1 | 36.8 11.8 30.2 5.2 27.3 76 148 11.2 643. 9.2 30.5

Among the 15 fungi highest fungal incidence waseolsd byCladosporium cladosporioides in all the vegetables

in both culture methods. The incidencePehicillium funiculosum was observed in all the vegetable leaves samples
in PDA culture method whereda funiculosum was reported only on Brinjal in BPT method. Theidence of
Aspergillus flavus was observed in all the vegetable leaves samplE®A method. However it was not observed in
BPT culture method (Table-1).in all the vegetalelaves samples in PDA method. However it was notreks in
BPT culture method (Table-1).
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Figure-1.Incidence of fungi on five different vegetable leaf samplesin PDA and BPT methods

DISCUSSION

Leaf samples of different vegetables showed a #degel of incidence of mycoflora. It was observ&dt the
incidence of phylloplane fungi in both quantitativend qualitatively greater in PDA culture methtbéhn BPT
culture method. Similar reports regarding the ieroick of phylloplane fungi have been reported icegil2].. It
was observed thatladosporium cladosporioides showed the highest percentage of incidence (98 &¥PDA
culture method whereas its incidence was (26.4%pBBf culture methodPenicillium funiculosum contributed
maximum fungal incidence on PDA (74.4%) wheread¥® only in BPT methodAspergillus flavus (57.6%) and

P. notatum(46.8%) reported only in PDA culture methdilniger(40.4% and 4.8%)kusarium oxysporum(35.2%
and24.4%), andPenicillium sp (34.2%and1.2%) contributed to the total fungaideace on both PDA and BPT
culture methods. Similar reports were observedhenghylloplane mycoflora of some medicinal plarit§][ A.
fumigatus (28.4%) andP. Frequentans(20%) reported only in PDA culture methddercospora sp contributed to
the total fungal incidence on both PDA (15.6%) &BET(23.6%). Similar reports were observed in Ladies
fingerleaves[18] Alternaria alternata contributed maximum fungal incidence on PDA (1.6 (9.2%) on BPT
culture method. Similar reports were observed [r®Hpilanthe soleracea and in some green leafy vegetables[10].
Maximum fungal incidence drhizopus stolonifer (2.4%) on PDA and (0.4%) on BPT culture methiddlmintho
sporium species (1.6% and 2.8%) a@drvularia lunata (0.8% and 5.6%) table and figure reported on difiée
vegetable in PDA and BPT culture methods. Maximuyopearance of saprophytic fungi suchCGhadosporium sp
and Rhizopus sp etc in unsterilized vegetable leaves reduce theajgmce of some deep seated fungi such as
Alternariasp, Aspergillus sp, Fusarium sp etc have been reported as most dominant fungiladheatested vegetable
leaves due to the raise in temperature level(83.9

Greater number of fungi was encountered on theekea¥ Ladies finger is 12, 11 on Brinjal, 10 on ibap, 9 on
Amaranthus and 8 on Murraya leaf in PDA culturehmdtwhereas the highest number of fungi reporteBramjal
and Ladies finger 8 each and 7 on Tapioca follole8 on Murraya leaf and Amaranthus.

CONCLUSION

The phylloplane mycoflora of five different vegeliebin Mahe is rich in quantity and quality. Duritige period of
investigation the leaf borne fungi of one or othgres have been reported. The overall resultsatahat the PDA
culture method is more supporting media than BRIumimethod for the isolation of leaf borne fungi.
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