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ABisnupur is famous for its beautiful
terracotta templesof 16" century

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

A Duringsummerthe temperature on the
monuments rock surfacesgoesbeyond
60° C, coupled with high light intensity
and extreme dryness,however in such
inhospitable  environment  certain
speciesof cyanobacteriawere found to
survive



Crusts / mats:

@® | Acrustisaresultof intimate associatior
between the substrate and the
microorganismswhich live within or
immediately on the top of the
uppermost layer of the substratum
knowasmicrobialcrust

Microbial crust in monuments:

® \ost of these archaeologicallymportant monumentslook blackishbrown due to
excessivegrowth of the Cyanobacteriaas crusts/ mats creates problem for
conservatiorof the ancientmonumentsaroundthe world.

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

® Our work showed that the microorganismsforming the biofilms on sub-aerial
surfacesin tropical zoneslike India (alsoin Mexico and Brazil)principallycomposed
of filamentous sheathednitrogen fixing cyanobacteriawhere as temperate region
(North America,UK, France,Germany,Austria, Italy, Spain,CzechRepublic,Slovakia
and Ukrine)they are principallygreenmicro-algaeintermingledwith lichens
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cyanobacteria
years provide  suitable

habitats to support
appearance of bryophytes

andother higherplantswhich
greatly damage these
monuments
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Crusts collected from different sites by netlestructive method

!

Stored in sterilized bottles having a specific voucher numey ICB.1

!

A pinch of crust were inoculated in the BGL medium at 23N 1° C and 7.5 W/rdlight
intensity up to 60 days.

!

Species was isolated to unialgal culture after repeated culturing

|

Unialgalcultures were isolated and kept iNisvaBharati Culture Collection of Algae
having a specific strain numbex.gVBCCA010123.

Microphotography diagrams were prepared.

!

|dentified following standard monographs

Generation time and physiological characteristics of each species was worked out

45 isolates of algae were isolated and depositedMBCCA in the current study
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Light microscopicphotographsof micro algae colonizingon the surfaceof  Light microscopicphotographsof micro algae colonizingon the surfaceof
terracotta temples of Bishnupur a. Chroococcusndicus b, c. Chroococcus terracotta templesof Bishnupur a. Cyanotheceaeruginosab-d. Gloeothec
minor, d. Chroococcusurgidus var. maximus e. Chroococcusvarius f. rupestris e. Gloeocapsa sanguinea f. Chroococcidiopsiskashayi g.
Cyanosarcindurmensis g. Cyanosarcingarthenonensis h, i. Cyanosarcina Westiellopsigprolifica h. Nostoclinckig i. Nostocmicroscopicum;. k. Nostoc
spectabilis j. Aphanothececastagnei; k. Aphanothecemicroscopica; I. muscurum |. Calothrix clavatoides m. Calothrix marchica n.
Aphanothecepallid; m. Aphanothecestagnina Scaleébar=10 um Scytonemdoohneri Scalevara-f, -m=10um; g,n=50um
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Light microscopicphotographsof micro algae colonizingon the surfaceof
terracotta temples of Bishnupur a  Scytonema geitleri b.
Scytonemanultiramosum c. Scytonemaivulare d. Scytonemaschmidtij e,
f. Stigonematomentosum g. Lyngbya arboricolg h. Lyngbya major; i.
Lyngbyapalmarum; j. Phormidium aerugineecoeruleum k,I. Phormidium
ambiguum m. Phormidiumretzii; n. Leptolyngbyaboryang o. Leptolyngbya
polysiphoniaeScalebar a-c, g-j, -0 =10 pum; d- f, k=50 um

Light microscopicphotographsof micro algae colonizingon the
surface of terracotta temples of Bishnupur a. Synechococcu
aeruginosushb. Bracteacoccusninor; c. Chlorococcuninfusionum
d. Radiococcusmimbatus e. Printzina effuse f, g. Trentepohlia
aureg h, i. Gomphonemalanceolatum j. Naviculagracilis k. 1.
Nitzschieamphibig m. Nitzschigpalea Scalebar=10um






C (ﬂ_

:{\ R, =

v°5° “*'3 b \ug)awo

e.b o; / 9@“’ @4 /4

U /o 4” E‘ é‘q\ y
5 i/ 7

Curator: Dr. Jnanendra Rath Contact:vbcca@visvdharati.ac.in

; : « :B"-\;;;:‘ {,. /‘ (
Dlrector Prof Samlt Ray




S WFCC _

-:_:—: WORLD FEDERATION FOR CULTURE COLLECTI@,NS‘

"\ -

WDCM931
WDCM49

ABM WDCM934 APEX BIOSCIENCES CENTRE FOR MICROORGANISMS
ABRC WDCM912 Anaercbic Bactenial Resource Centre
CCDMBI WDCM119 Culture Collection, Department of Microbiology
CIPDE WDCM462 Collection of Insect Pathogens, Dept. of Entomology In India 20 culture
DBV WDCMI173 Division of Standardisation :
DMSRDE WDCM166 DMSRDE Culture Collection .COI leCtlon.S are
DUM WDCM40 Delhi University Mycological Herbarium registered le[h WFCC
ITcC WDCM430 Indian Type Culture Collection and VB_CCA Is the only
MCC WDCM930 Microbial Culture Collection one registered culture
MCM WDCMS561 MACS Collection of Microorganisms collection of Algae from
MPKV WDCM448 Biological Nitrogen Fixation Project College of Agriculture India
MTCC WDCMT73 Microbial Type Culture Collection & Gene Bank
NCDC WDCM775 National Collection of Dairy Cultures
NCIM WDCM3 National Collection of Industrial Microorganisms
NECCI WDCM932 National Fungal Culture Collection of India
NTCCI WDCM107 Culture Collection, Microbiology and Cell Biology Labgsefory
RRJ WDCMS46 RRL . Jammu INDIA
UMFETD WDCM562 Food an

VISVA-EHARATI CULTURE CDLLEC’ITDN OF ALGAE

T Criture-Cofiertior—







