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Bisnupur is famous for its beautiful
terracotta templesof 16th century

Gradually these monuments show
alarmingsymptomsof deterioration due
to growth of biologicalforms in the form
of thick mat/crust or biofilms on their
surfaces

Duringsummerthe temperature on the
monuments rock surfacesgoesbeyond
600 C, coupled with high light intensity
and extreme dryness,however in such
inhospitable environment certain
speciesof cyanobacteriawere found to
survive
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Crusts / mats:

Microbial crust in monuments: 

The organismsin the crust liberated organic matter to the substratum
whichhelpsin the growth of other micro-organisms.

Most of these archaeologicallyimportant monumentslook blackish-brown due to
excessivegrowth of the Cyanobacteriaas crusts/ mats creates problem for
conservationof the ancientmonumentsaroundthe world.

A crustisa resultof intimate association
between the substrate and the
microorganismswhich live within or
immediately on the top of the
uppermost layer of the substratum
knowasmicrobialcrust.

Our work showed that the microorganismsforming the biofilms on sub-aerial
surfacesin tropical zoneslike India (alsoin Mexicoand Brazil)principallycomposed
of filamentoussheathednitrogen fixing cyanobacteriawhere as temperate region
(North America,UK,France,Germany,Austria,Italy, Spain,CzechRepublic,Slovakia
andUkrine)they areprincipallygreenmicro-algaeintermingledwith lichens.
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SUMMER

DURING / AFTER MANSOON

Excessive growth of the
cyanobacteriain subsequent
years provide suitable
habitats to support
appearance of bryophytes
andother higherplantswhich
greatly damage these
monuments.



Crusts collected from different sites by non-destructive method

Stored in sterilized bottles having a specific voucher number

A pinch of crust were inoculated in the BG-11 medium at 25 Ñ10 C and 7.5 W/m2 light 
intensity up to 60 days.

Species was isolated to unialgal culture after repeated culturing

Unialgalcultures were isolated and kept in Visva-BharatiCulture Collection of Algae 
having a specific strain number e.gVBCCA010123.

Microphotography diagrams were prepared.

Identification was done following the monographs of Desikachary (1959), Komarek & 

Anagnostidis (1989) , Anagnostidis & Komarek (1990) and Rippika et al. (1979)

45 isolates of algae were isolated and deposited in VBCCA in the current study

e. g ICB.1

Identified following standard monographs

Generation time and physiological characteristics of each species was worked out
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Light microscopicphotographsof micro algae colonizingon the surfaceof
terracotta temples of Bishnupur. a. Chroococcusindicus; b, c. Chroococcus
minor; d. Chroococcusturgidus var. maximus; e. Chroococcusvarius; f.
Cyanosarcinaburmensis; g. Cyanosarcinaparthenonensis; h, i. Cyanosarcina
spectabilis; j. Aphanothececastagnei ; k. Aphanothecemicroscopica; l.
Aphanothecepallid; m. Aphanothecestagnina. Scalebar= 10µm

Light microscopicphotographsof micro algaecolonizingon the surfaceof
terracotta templesof Bishnupur. a. Cyanotheceaeruginosa; b-d. Gloeothece
rupestris; e. Gloeocapsa sanguinea; f. Chroococcidiopsiskashayi; g.
Westiellopsisprolifica; h. Nostoclinckia; i. Nostocmicroscopicum; j. k. Nostoc
muscurum; l. Calothrix clavatoides; m. Calothrix marchica; n.
Scytonemabohneri. Scalebara- f, h-m =10µm ; g,n =50µm



Light microscopicphotographsof micro algaecolonizingon the surfaceof
terracotta temples of Bishnupur. a. Scytonema geitleri; b.
Scytonemamultiramosum; c. Scytonemarivulare; d. Scytonemaschmidtii; e,
f. Stigonematomentosum; g. Lyngbya arboricola; h. Lyngbya major; i.
Lyngbyapalmarum; j. Phormidiumaerugineo-coeruleum; k,l. Phormidium
ambiguum; m. Phormidiumretzii; n. Leptolyngbyaboryana; o. Leptolyngbya
polysiphoniae. Scalebara-c,g-j, l-o =10µm; d- f, k = 50µm

Light microscopicphotographsof micro algae colonizingon the
surface of terracotta temples of Bishnupur. a. Synechococcus
aeruginosus; b. Bracteacoccusminor; c. Chlorococcuminfusionum
d. Radiococcusnimbatus e. Printzina effuse; f, g. Trentepohlia
aurea; h, i. Gomphonemalanceolatum; j. Navicula gracilis k. l.
Nitzschiaamphibia; m. Nitzschiapalea. Scalebar= 10µm
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