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' Air, phyllosphere and phylloplane fungi of four vegetables, viz., Lufa cylindica, Lagenaria
siceruria, Cucumis melo and Abelmoscus esculentus have been described which can be conveniently
compared with nonrhizosphere, rhizosphere and rhizoplane regions of root. A remarkable correlation
was observed between these three regions. Altemaria tenuis ar,d Curvularia pallescers trapped from air
as dominants were also dominandy associated with phyllosphere and phylloplane. Maximum popula-
tion was recorded from phyllosphere region which may be due to yarious macro and microenvironment
of leaves and their secretion/excretion, It can be concluded from the present work that air spora of
a place has considerable effect upon the vegetation concerned.

Leaf, being the principal photosynthetic region of the plant body, plays an important role in the
seed output of the plant. Any disturbance in the morphology of leaf, due to extemal agencies, changes

the physiological set up of the organ and consequently the plant as a whole is affected. Leaf surface is
coated with a rich microflora of parasitic or saprophytic or both natures. LAST (1955), DICKINSON
(1965, 1967), RUINEN (1961, 1966), SINHA (1965), and MISHRI and SRIVASTAVA (1970, 1972b)

have paid considerable attention to this sphere. We are well acquainted with the magnitude ofthe loss

caused by parasitic forms to the plants particularly to crop. However, the literature regarding the sap-

rophytes on host leaf is very limited.

MISHRA and SRIVASTAYA (1972 b), keeping the seasonal spread of sone plant pathogens

in view, suspected that there is a possible correlation in between the air spora and leaf surface microflora

of plants growing in adjacent environment. With this view the study of air spora is of considerable

importance in order to understand the spread of microbes in the atmosphere and their possible effect

(s) on plants particularly to their shoot region. In the present communication this phytopathological

topic has b€en studied by investigating the air spora, phyllosphere and phylloplane fungi of some vege-

tables growing tog€ther. As the work on leaf surface microflora of vegetables and the etrect of their

close association on phyllosphere is still in infancy so the problem was studied on vegetables.

Materials and Methods

Four plant species, viz., Lufa cylindrica (L) Roem. (Syn. L. aegyptica), Lagenaril siceraria

(Mol). Stande., Cucumis melo L.Yar. ulilissimus, a,'d Abelmoscus esculentus (L) Moen. were selected

for the present study. These plants are commonly grown in kitchen gardens as summer vegetables.

Yegetable farm selected for the present investigation was about 3 km. south-west of university campus.

Leaves from these plants were collected in steril.ized containers from top, middle and bottom regions

during young, flowering and fruiting stages respectively at the interval of 20 days.
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Two leaves were colrected from each prant and r0 prants ofeach type ofplant species were sampled
every time. Small leaf pieces each measuring 0.5 cm. (both side area l.0 cm) were cut with flamed
razor blade, one from each leaf and 20 such pieces from each plant species were introduced into 750 ml
conical flasks separately under aseptic condition containing 200 ml of sterilized distilled water. Flasks
were hand shaken for 20 minutes and the suspensions thus obtained were used for the isolation of phyl-
losphere fungi using 100 mm petri-plates containing modified Martin's medium. one ml .f ,;r;;;;"
was inoculated in each plate and l0 such plates were used for each sample. The washed leaf pieces wereremoved from the flasks and washed thoroughry with sterilized water giving r5 changes. d":;;;;.,
w€re then cut each into 4 small pieces and dried on sterilized filter paper under aseptic conditions andplated on nutrient plates of Dox f yeast extract medium (pH 4.0) for the assessment of phyloplane
fungi' Some washed small leaf pieces were also plated directly on sterilized moist filter puf". in p"t.iplates.

Petri-dishes of 100 mm size containing three different nutrient media, viz., Czapek,s solutionagar, modified Martin's, and Mart-extract agar were used for trapping air fungi over n"g"tuui" iu.-.l0 plates of each medium were exposed at the height of one meter on a exposing bench for 5 minutes
over three diflerent places every time in farm area at 10. A. M. Exposings were done just before the phyl-
losphere sampling. Plates were i[cubated for 5-6 days * 25 ": and fungi appeared thereafter were
identified and recorded.

Moisture co,tent \ryas determined by drying 20 g. of each type of leaf and pH by electric pH
meter.

Results

Present findings are incorporated in tables I and 2.
LS, CM and AE respectively in the tables.

The four plant species are dsignated as LC,

PHYLL.SPHERE:- Fungal species isolated from different phynospheres were more or lesssimilar but at some places considerable differences were also observed. [n general, Alternaria renuis
was isolated as a dominant species from most of the samples and occasionally it was found altogether
absent. Three different species of cur'uraria were frequently recorded amongst which curvubrl par-
lescens was the codominant as well as subdoninant at some praces. other infrequent dominant was
white sterile colony. Rhizopus nigricons, Aspergilus trrr"* uid A. niger were occasionaly isolated as
subdominants from most of the phyllosphere samples. yeast, peniciuium humicora, Herminthosporium
sp and Brown sterile colony were restricted to this region. Number of species showed an increasing
trend from young to fruiting stage in all the vegetable crops. Quantitative estimation of phyllosphere
showed a gradual increase in population from young to fruiti'g stage in all plant.p."i", 

"nd -*iio.flora was obtained from L. siceraria and least from L. cylindrica.

-PHYLLOPIANE:- 
Three fungal species in this region, viz., Ahemaria tenius, Curyularia pallescens andwhite sterile colony *ere recorded as dominants amongst which the former two were more commonry

associated. Mean number of colonies per plate and number of species were least in young stage and
maximum during fruiting period of the plants. Mucor hiemalis wzs associated as specific fungus in this
region,

AIR SPoRA:- Fourteen, r6 and l2 species were trapped from the air over vegetable farm during young,
flowering and fruiting stage respectively. euantitative population i.e. mean number of colonies per
plale-was the maximum in young_stage and least in the rast sampling stage. Asperg rus niger it yo'ng
and fruiting srage; curvularia pallescens during young and flowJring stage, and Alrernaria tenuii h all
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Disclsslon

It can be concluded from the present findings that there exists a remarkable correlation between

the air spora, phyllosphere and phylloplane. These regions can be conveniently compared with non-

rhizosphore, rhizosphere and rhizoplane ofroot. The distribution and succession offungi on leaf surface

can be discussed on the basis of microflora on root regions. SRIYASTAYA and MISHRA (1971)

determined a decrease in quality of mycoflora from non-rhizosphere to rhizoplane through rhizosphere

while quantitative population was found to be maximum in rhizosphere and least in rhizoplane. Some

of the fungal species migrated towards the rhizosphere from nonrhizosphere soil and flnally got estab-

lished in rhizoplane. Likewise rhizosphere, phyllosphere region also harboured the maximum myco-

population. Air spora contained diyerse t,?e of fungi which when fell on leaf surfac.e constitute, the

phyllosphere mycoffora and only selective forms capable of infecting leaf tissue penetrate the leaf epi-

derm.is and got established in phylloplane rcgiou- Alternaria tenuis arid Curvularia pallescens may, be

assessed as true leafinfecting fungi where the former is one ofthe most common leaf parasite and sapro

phyte of this area. In earlier study MISHRA and SRIVASTAV A (1970, l972a,b) also recorded this

fungus together with Cladosporium as dominant during winter season from leaf surface and air over

wheat and bartey fields. In present work Cladosporium was altogether absent and Alternaria ,enuis

alone accounted approximately half of the total fungal colonies.

A higher colony count in phyllosphere may be due to leaf secretion/excretion and moreover leaves

would be gitting continuous contact of somewhat changed air spora every hour and microbial layers

would be deposited on leaf surface. This ultimately resulted in thick coating of dust containing different

types of microbial spores which may eventually be one of the causes contributing for high fungal pop-

ulation in phyllosphire region. Some ofthe spores which fall upon leaf surface find suitable micro-habi-

tates try to cotonize and the excretion of different metabolities like sugar, aminoacids etc. from leal

provide favourable substrate for germination and growlh of microbes (BRowN, 1922) resulting in an

increased mycoflora. The increase in quality and quantity of fungi in phyllosphere and phyllophane

regions at fruiting stage may be ascribed to the moribund nature of leaves which encouraged the growth

of certain saprophytes viz., Fusarium, Brown sterile colony nd White sterile colony at later stage of
plants'growth. - \.a

The variation in mycoflora shows that different plant species favour a somewhat changed myco-

flora due to the difference in plants' physiological set up and these forms stch as Aspergillus flavus and

White sterile colony in the present study might be selective in nature. Sometimes some dominant air

fungi, viz., Asperyillus niger, paecilomyces fusisporus aad Fusarium spp. occurred rarely on leaf surface.

This would seem to indicate that the excretion/secretion of metabolites from leaf surface, or some other

unknown factor produces and ecological substratum which is unfavourable or less favourable for the

growth and multiplication of many air fungi'

Author is thankful to Dr. R.R. Mishra for guidance and encouragement and to Prof. K.s.
Bhargava for research facilities. Financial assistance provided by Indian Council of Medical research

in the form of a direct fellowship is also gratefully acknowledged.
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the three stages were trapped as dominants. Rare subdominants were Aspergillus niger, Rhizopus, Fu-
sarium and White sterile colony. Aspergillus sydowi was of restricted occurencs in this region.

Physico-chemical analysis of leaf samples (Average of 3 replicates) also exhibited a significant
variation. Moisture content was always highest in young stage and least in fruiting stage while PH
showed a reverse pattern in all plant species except a little deviation from this trend in C. melo (Table 2).
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Trble 2

Myco{olruhdon, moistnre co €nt rnll PH of lc.f lrmpl€t

Plants Stagc of growth No. of spp. Mn. no. of cols/pl. Moisturc coatcn(%) PH

Y
F
Fr
Y
F
Fr
Y
F
Fr
Y
F
Fr
Y
F
Fr

LC

I,s

CM

AE

AIR

9lztt
813

813

713

814

tol4
612

712

8/3

4ll
712

T6
14

l5
12

s12

sl4
1014

412

713

t715

3lz
ru2
47ls

412

612

29ls
20
t7
l3

80.45
77 .80
77.n
83.50
82.10
73 .22
84.40
87.75
79.70
80.64
79 .25
74.fi

7.6
7.5
7.8
7.8
7.9
8.2
8.3
8.0
7.6
7.7
7.4
8.0

Y: You8, F: Flowctio& Fr- Fruiting stsSc

tr : Numerators dcaignatr thc phyllosphcrc and dcnomcnators
thc phylloplanc.

+ : Prcacnt, - : Abocnt, r: Domin$t.
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