
Assessment of Microbial Diversity and their Role in 
Deterioration of Jantar-Mantar, Jaipur, India

Indian Journal of Ecology (2021) 48(2): 483-488
Manuscript Number: 3239

NAAS Rating: 5.79

Abstract: The Jantar Mantar is one of the great UNESCO World Heritage site built in the 1720's which collection of nineteen architectural 
astronomical instruments and also houses the world's largest sundial. In this article, we discussed the microbial diversity and deterioration of 
the Jantar-Mantar. Microorganism colonizing on monuments produced various organic, inorganic acids, chelating compounds extracellular 
polymers and pigments due to the metabolic activities. These excreted products further alter, damage, discoloration and dissolution of the 
material of the monument.  In this study, a total of 92 bacterial and 82 fungal colonies was identified among them  Pseudomonas aeruginosa
and  Further, the isolated bacteria and fungi with the help of FE-SEM analysed the degenerative , most abundant one Aspergillus niger .
potential also. This study helps to find the culturable biodeteriogens mainly bacteria and fungi which excreted most of enzymes, acids and 
pigments to deteriorate the site and appearance. This study also helps to plan a strategy to maintain this heritage site and for providing a 
healthy environment for people who come to visit and admire the beauty of Jantar-Mantar and other monuments.

Keywords: Biodeterioration, Bacteria, Fungi, FE-SEM, Jantar-Mantar

Mansvi Yadav and Varsha Gupta
 Department of Microbiology, JECRC University, Jaipur-303 905, India

E-mail: mansviyadav@gmail.com

The large proportion of the world's tangible cultural 

heritage is made from stone, and these are slowly but 

irreparably disappearing. The change of stone into the soil is 

a natural recycling process, necessary to sustain life on 

earth. However, the deterioration of monuments depicts a 

constant loss of our cultural heritage. Damage to monuments 

due to microorganisms is generally cited as biodeterioration 

(Gorbushina and Krumbein 2004).  The biological 

degradation of monuments is well known and has been 

studied for a long time and is one of the weathering 

mechanisms responsible for the formation of microbes. The 

Jantar Mantar is one of the great observations built in the 

1720s which combine religion, science and art. It is a 

UNESCO World Heritage site (UNESCO 2012). 

Heterotrophic pigmented bacteria (Micrococcus roseus, 

Flavobacterium) (Tiano and Tomaselli 1989) and 

chemoorganotrophic bacteria (Bacillus, Arthrobacter, 

Rhodococcus, Brevibacterium) (Warscheid and Braams, 

2000, Pinna and Salvadori 2008) produced pigments causes 

bright orange, pink and red stains on deteriorated sites. 

Bacillus, Arthobacter Pseudomonas and  produced salt 

efflorescence causes disintegration, powdery appearance, 

decay and crumbling of plaster. The genus often Bacillus 

identified from monuments (Laiz et al 2003, Ortega Morales 

et al 2004) and has degradative potential.  isolates Bacillus

produced acids and have the capacity to accelerate 

deterioration (Kiel and Gaylarde 2006). Arthrobacter, 

Bacillus, Paenibacillus, Micrococcus, Staphylococcus and 

Kocuria genus were found from deteriorated sites (Laiz et al 

2002). Fungi such as  grow irregular Fusarium solani

heterotrophic colony with puff due to white fungal mycelia 

(Bastian and Alabouvette 2009) and bacteria such as 

Pseudomonas fluorescens powdering aspect due to the 

bacterial sorted colonies (Nugari et al 2008, 2009). Fungi 

excreted various metabolic substances, acids (oxalic, acetic, 

citric, and other carbonic acids), pigment and chelating 

compounds (Tiano 2002, Burford et al 2003). Chelating 

compounds deteriorate the stone minerals by a solubilizing 

and chelating effect (Sterflinger 2000). These substances 

are leading to discoloration, significant aesthetic alterations, 

and physical stress.  Due to fungal activity on monuments 

oxidation and reduction of mineral cations were triggered 

(Gadd 2007) and with the redox process, the iron and 

manganese were removed from the stone lattice (Warscheid 

and Braams 2000). This exchange of minerals on the stone 

surface can lead to the formation of patina or crusts, 

hardening of the surface layer and exfoliation (Tiano 2002). 

The aim of the study was to characterize the microbes on the 

surfaces of Jantar-Mantar monuments, with special 

reference to bacterial and fungal species. In this article, the 

assessment of the ability of bacterial and fungal communities 

colonizing stone probes under laboratory conditions.

MATERIAL AND METHODS

Sampling: Sample collection was done from Jantar-Mantar 

under aseptic conditions without harming the site in 

November. The Jaipur weather is semi-arid type. The 

November month average maximum temperature is 29°C, 
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