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LEAF SURFACE MICROFLORA OF HEALTHY AND DISEASED
(PHYTOPHTHORA INFESTANS) SOLANUM KHASIANUM.
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Phyllosphere and phylloplane microflora of healthy and diseased (Piytophthora infestans)
leaves of Solanum khasianum were studicd. Maximum species of fupgi were observed

on discased leaves, wherecas maximum yeasts and becteria were recorded on

healthy
lcaves.

Total micro-organisms were always higher on healthy leaves. In phyllosphere,

Penicillitm sp., Alternaria alternata, Cladosporium cladosporioides, Trichoderma viride,

Aureobasidium pullulans, Sporobolomyces roseus and filamentous yeast were common in
both healthy and discased leaves. In phylloplane, Cladosporium cladosporioides,

Sporobolomyces roseus and Aureobasidium pullulans were found on both healthy and
diseased leaves.

INTRODUCTION

Solanum khasianum, a solasodine yielding plant, constitutes natural vegeta-
tion of north-east India. The plants of Solanmum khasianum are severcly attacked
by Phytophthora infestans at flowering and f{ruiting stage which reduce the yield

and causcs premature death of the plant.

The phyllosphere studies provide a great challenge for plant pathologists
for biological control by using antagonistic saprophyiic fungi (Mishra & Tewari,
1976; Dickinson, 1967; Fokkema, 1976). The prescent investigation was undertaken

to comparc the microflora of P. infestans-infected and healthy leaves of
S. khasianum.

MATERIALS AND METHODS

The present study was carried out in the botanical garden of the North-
Eastern Hill Universitv at Shillong. The seeds were sown in the month of April
1977 and severe discase was noticed in the month of December, 1977, The crop
was harvested in January, 1978. Healthy and diseased lecaves of approximate
same age and height were randomly collected in sterilized polythenc bags in the
month of December 1977 and January 1278, Disks (5 mm diameter) were cut from
each of fifteen leaves with a sterile cork borer. One hundred disks were taken
in 100 ml of sterilized distilled water and were wrist shaken for 15 minutes. 1 ml
of aliquot was plated on Rose Bengal-Streptomycin agar, Nutricat agar and
Starch-Casein agar media (Johnson & Curl, 1972) for fungi, bacteria and

actinomycetes respectively. Yeasts wcre counted on Rose Bengal-Streptomycin
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agar. Eight disks (half adaxial, half abaxial) were plated out on Malt Extract
agar. The plates of fungi and vyeast were incubated at 25 £+ 1°C for
five days, whereas the plates for bacteria and actinomycetes were incubated
at 30°C for 24 h and seven days respectively,  Triplicate sets were maintained
for all treatments. The total microbjal population was calculated by following
formulae :—

Total r?_umber of microbes in 100 ml
Total area of leaf disks
Total area of leaf disks = 100 X area of leaf disk x 2.

Total number of microbes per cm? —

RESULTS AND DISCUSSION
The results are oresented in Tables | and 2. Table 1 shows that maximum
filamentous fungi were found on diseased leaves, whereas maximum yeasts and
bacteria were observed on healthy leaves.  Actinomycetes population was low and
the dominant specics was Strepromyces sp.  The total microbial population was
found higher on healtl.y leaves than diseased leaves,

TABLE 1. Microbial population per cm? of leaf area of healthy and diseased leaves.

December 24th 1977 January 28th 1978
Micro-organisms
Healthy Diseased Healthy Diseased

Filamentous fungi 34-39 4841 2739 i 52:50
Yeasts 527-39 34522 70828 375-16
Bacteria 961-78 62922 232-48 207°39
Actinomycetes 7-01 924 8:60 732

Total 1530-57 1032:09 97675 64237

\

In the phyllosphere some as., Cladosporium cladosporioides, Trichoderma
viride, Peniciiliumi  spp., Alternaria alternata, Sporobolomyces roseus and
Aureobasidium  pullulans were common on both healthy and diseased leaves
(Table 2).  Fusarium sp., Ascomycete 1 and Ascomycete 2 werc found only on
healthy leaves in the month of December 1977 and Mucor hiemalis, Papularia s».,
Helminthospo~ium sp., Pleochaeta sp., Cylindrophora sp. and Chaetomium sp., were
observed in the month of January 1978.  Acremonium sp., Phoma sp. ard
Ascomycete & were specific to diseased leaves in the month of December 1977,
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TABLE 2. Fungi isolated from the phyllosphere and phylloplane of healthy and discased
leaves of Solanum khasianum.

‘ Phyllosphere l Phvylloplane

Fungal Specics

January
1 D H D

. ———
‘ December January December
H D H D

Mucor hiemalis = = 4 ey — s =3

M. circinelloides e o ==, s - == e
Sterile phycomycete 45
Pythium sp.

Sterile hyphae (white)

|
l

Trichoderma viride

+

Cladosporium cladosporioides
Penicillium sp.

Alternaria alternara

+ o+ + + 4
+ o+ + o+
+

Fusarium sp.

I
|

Papularia sp.

Cylindrophora sp.

.,.
+ + + + + + +
+
i
l

Helminthosporium sp.

l

|
|
+ o+ o+ o+

Pleochaeta sp.

Monilia sp.
Acremonium sp.
Phoma sp.

Verticillium sp.

Nigrospora sp.
Fusidium sp.
Ascomycete 1

Ascomycete 2

+
I
+
I

+

Ascomycete 3

+ +

Chaetomium sp,

Sporobolomyces roseus

Aureobasidium pullulans

Filamentous yeast

+ + +
+ + +
+ + + +
+ + + +
g
+ +
+ +
+ + +

Total species 19 11

[

H=Healthy lecaves; D=Diseased lcaves.
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whereas M. circineloides, sterile phycomycetes, Fusarium sp., Papularia sp., Monilia
sp., Fusidium sp., Ascomycete 1 and Chaetomium sp., were found in the month of

January, 1978. Acremonium sp. was observed only in case of diseased leaves.
Total fungi spccies was found higher in diseased leaves.

The phylloplanc fungi Cladosporium cladosporioices, Sporobolomyces roseus
and  Aureobasidium prllulans were found common in both healthy and diseased
leaves (Table 2). Srerile Phycomycetes, Acremonium sp., Alternaria alternata
and Nigrospora sp., were observed only in healthy leaves in the month of December
1977 whereas M. hicmalis, white sterile scptate mycelium, were found in the
month of January 1978. T.viride, Papularia sp. and Ascomycete 2 were found in
both the months,  Pythium sp., sterile phycomycetes, Acremonium sp. were found

only in discased lczves in the month of December 1977 and sterile septate,

Verticillium sp. and filamentous yeast were observed in the month of January 1978,
T. viride and Ascomycete 2 were observed in healthy leaves in hoth months.

The present study revealed the quantitative differences of microbial popu-
lation of Phytophthoru infestans-infected and non-infected leaves although the study

was not conducted for long duration to encounter the other parameters due to the

harvesting of the plints. There may be many explanation for the diffcrences of

fungal population, qualitatively as well as quantitatively, in infected and uninfected
leaves of Solanum khasianum. One of them may be that P. infestans may provide
nutrient in the form of decay of nyphae. Probably it also helped it liberation of
morc substances thiough the breakage ol the leal tissue.  Smith er al. (1969)
observed that the accumulation of carbohydrate in fungal mycelium and tissue may
also affect the growth of certain microorganisms.  Gianinazi et al. (1977) demons-
trated that four new leaf proteins synthesized surrounding the viral infected lesions,
are resistant to secondary infection but they favoured the saprophytic yeast popu-
lation. Last (1970) found increased number of Sporobelomyces roseus on discased
leaves than healthy leaves. Derx (1948) and Brady (1960) observed the differences
in surface microflora of rust infected and non-infected leaf, Our results reveal
that total yeast and bacteria population was always higher in healthy leaves than
infected ones. /Another possible reason for the difference in fungal population may
he early -senescence of leaves infected with P. infestans and as such the leaves

which were collected for sampling were though of the same age but in diflerent
physiological conditions.

ACKNOWLEDGEMENTS

We ars thankful to Prof. R. R. Mishra for valuable guidance and sugges-
tions and Head, Department of Botany for providing laboratory facilities.

REFERENCES

Brapy, B. L. 1900. Occurrence of Itersonilia and Tilletiopsis on lesions caused by Entyloma.
Trans. .ir. mycol. Soc. 43 : 31-50.



LEAF SURFACE MICROFLORA OF SOLANUM

Derx, . G. 1948.  Intersenilia. Nouvcan. genac de Sporobolomycetes a myccelium bouck,
Bull, Gardens, Buitenzong, Series 111 17 : 465-472,

Dickinson, C. 1. 1947, Fungal colonization of Pisum lcaves. Can. J. Bor. 45: 915-927.

FokkemA, N.J. 1976, Antagonism between fungal saprophytes and pathogens on acrial plant
surfaces. In Microbiology of acrial plant surfaces. (Eds. C. H. Dickinson and T. F.
Preece). London: Acad. Press.

GiaNINAzZzI, S., H. M. PratT; P. R. Stiewry & B.J. MirLin 1977, Partial purification

and preliminary eharacterization of soluble leaf proteins specific to virus infecterd

tobacco p'ants. . Gen. Virol. 34: 345-351.

JounsoN, L. F. & E. A. CurL 1972, Methods for the research on ecology of soil borne plant
pathogens. Minneapolis (USA) : Burgess Publishing Company.

Last, F. T. 1970. Factors associated with the distribution of some phylloplane microbes.
Neth. J. Pl. Pathol 76 : 140-143.

Mistira, R. R, & H. P. Tewart 1976,

biology of acrial plant surfaces.
Acad. Press.

Biological control of Puccinia graminis.

In Micro-
(Eds. C. . Dickinson and T. F.

Precce).  London :

Smii, D, L. Mustamnune & Do Lewis 1969, Carbohydrate movement from autrotrophs to
heterotrophs in parasitic and symbiosis.  Biol. Rev, 44 : 17-90.

37



	Page 1 
	Page 2 
	Page 3 
	Page 4 
	Page 5 

