Diversity In Microbial Aeroflora of Eastern Himalaya

Sibani Chakrabarti

Department of Botany, B.K.C college.111/2 B.T. Road, Kolkata 700108,

West Bengal, India, e-mail: chakrabarti32b@vsnl.net

Eastern Himalaya has been identified as Hot Spot due to its unique ecological settings, high endemism, unique and rare flora and fauna. But diversity in aeromicroflora has not been so far explored thoroughly in this region. Air is the carrier but not the medium for growth of the microbes. Studies on aeromicrobial population in outdoor air indicate the presence of dust , smoke, pollens and other pollutants. Moreover, the presence of spores of pathogenic fungi or bacteria in air may serve as a forecasting tool for diseases of plants, animals as well as human beings. Thus data from such studies may help to take necessary measures to prevent diseases. Most of the microbes in outdoor air come from the soil. Many of these microbes produce economically important compounds, such as, antibiotics, steroids, and enzymes etc. that benefit mankind in numerous ways. Many microbes have a vital role in cleaning up the environment and bioremediation and thus have direct bearing on the ecosystem.

For the present study the study area includes Darjeeling district of West Bengal, India. According to altitudinal followed by ecological variation the area was divided into three zones:

1.The subtropical zone, beginning from 914.5 m upwards up to about 1,828.8 m

2.The temperate zone, beginning from1,828.8 m up to 3,048m.

3.The alpine zone, above 3,657m.

Microorganisms were isolated exposing open petridishes containing nutrient agar medium (NA) for bacterial colonies, potato dextrose agar medium (PDA) for fungal colonies and glucose asparagines agar medium (M12) for actinomycete colonies. For isolation of bacteria 0.6% griseofulvin was added to the medium. For isolation of actinomycetes 0.15% streptomycin sulphate and 0.6% griseofulvin were added to the medium to inhibit fungi and other bacteria, while for isolation of fungi to inhibit bacterial colonies 0.15% streptomycin sulphate was added to the medium. Agar plates were placed at the bottom of glass cylinders fitted below holes in wooden frames to avoid turbulent airflow. The whole sets were placed on flat wooden platforms that were kept on the roof of some concrete or bamboo structures available at the places of study. The height from the ground was adjusted to 10 ft. Plate were exposed for 20 minutes. Each plate was incubated for the growth of fungal colonies for 48 to 120 hours at 280C, for isolation of bacterial colonies for 24 to 48 hours at 370C and for growing actinomycetes at 280C for 7 days.

Microbial population was determined by counting colonies on plates that appeared after incubation. Majority of the genera of fungal isolates were identified by consulting “A Manual Of Soil Fungi” by Gilman and then comparing them with cultures brought from culture collections of National Chemical Laboratory, Pune, India. Bacteria and actinomucetes were identified consulting Bergey’s manual of Determinative Bacteriology, 9th editions. The significance of differences in microbial population in the aeroflora of different zone were tested statistically using the technique of analysis of variance.

(
The results indicated that among fungi, species of Aspergillus, Penicillium, Mucor, Rhizopus were common at lower altitude. In tea gardens in terai region Curvularia senegalensis was common. In tea gardens of Darjeeling Exobasidium sp., Colletotrichum camelliae were common. Penicillium citrinum, P. griseofulvum were isolated from air in orange orchards. Among bacteria species of Pseudomonas, Bacillus, Aerobacter, Micrococcus, Streptococcus were common in terai. In temperate zone aeroflora mostly consist of species of Pseudomonas, Bacillus, Corynebacterium. Species of Actinomyces, Streptomyces, Nocardia, Micromonospora were mostly found in forests and orchards as well as in tea gardens. Actinomycetes were scanty in air of urban areas. The relative abundance of bacteria in aeroflora showed a sharp fall with increase in altitude. Some actinomycete isolates, particularly species of Streptomyces were explored for production of exocellular enzymes, such as lipase and protease and among these strains some were found to be promising.

