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Fig.2 The root of wall bricks macro fungi
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Fig.3 Fungal fruiting bodies on the brick
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Fig.4 Fungus cover on the wall surface under electron

microscope in — situ scanning
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Fig.5 Green algae (the globular structure in the left of
bottom) and filamentous fungi in the wall surface cracks

under electron microscope in — situ scanning
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Fig.6 In —situ electron microscope scanning of Achnanthes lauenburgiana Husted: in the Zhonghuamen wall

surface micro cracks (The magnification increases from left to right)
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Fig.7 Electron micrograph scanning of pure cultured diatom
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Fig.8 Electron micrograph scanning of minor wall surface crack Pinnularia borealis Ehrenberg living together with Achnanthes

lauenburgiana Hustedt and filamentous fungi ( The magnification increases from left to right)
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Fig.10 Electron micrograph scanning of fungi and diatom co — inoculated on brick after light culture
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Table 3 Eigenvalues, variability, cumulative of principal components

F1 F2 F3 F4 F5
LEENRIE 7.833 2.457 1.226 0.307 0.177
s S /% 65.279 20.472 10.217 2.557 1.475
Z2REUE /% 65.279 85.750 95.967 98.525 100. 000
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Table 4 Correlation matrix (Pearnson n)
A ik Tk BREE pH cl- S03- NO; Al Ca®* K* Mg Na* Si
TEH 1.000 0.535 0.801 0.729 0.213 -0.586 0.947 0.985 0.978 0.877 -0.400 0.995
R 0.535 1.000 0.622 0.848 -0.660 -0.745 0.402 0.407 0.570 0.142  -0.059 0.588
pH 0.801 0.622 1.000 0.905 -0.030 -0.612 0.755 0.778 0.828 0.667 -0.250 0.788
Cl- 0.729 0.848 0.905 1.000 -0.377 -0.756 0.600 0.669 0.777 0.520 -0.118 0.745
803~ 0.213 -0.660 -0.030 -0.377 1.000 0.543 0.285 0.345 0.197 0.508 -0.062 0.169
NO;~ -0.586 —-0.745 -0.612 -0.756 0.543 1.000 -0.607 -0.481 -0.504 -0.332 0.617 -0.577
Al 0.947 0.402 0.755 0. 600 0.285 -0.607 1.000 0.927 0.868 0.826 -0.645 0.917
Ca 0.985 0.407 0.778 0.669 0.345 -0.481 0.927 1.000 0.973 0.944 -0.350 0.973
K 0.978 570 0.828 0.777 0.197 -0.504 0.868 0.973 1.000 0.869 -0.204 0.986
Mg 0.877 0.142 0.667 0.520 0.508 -0.332 0.826 0.944 0.869 1.000 -0.306 0.847
Na -0.400 -0.059 -0.250 -0.118 -0.062 0.617 -0.645 -0.350 -0.204 -0.306 1.000 -0.334
Si 0.995 0.588 0.788 0.745 0.169 -0.577 0.917 0.973 0.986 0.847 -0.334 1.000
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Investigation of microbial community on the Ming Dynasty Wall at Nanjing and
an exploration of the effect of algal bio — weathering on the wall brick

CAI Xiao — chen', SUN Lily', WAN Li*, HUANG Cheng'
(1. College of Life Science, Nanjing University, Nanjing 210023, China; 2. Nanjing Museum, Nanjing 210016, China)

Abstract: In an investigation of the microbial community on the Ming Dynasty Wall at Nanjing, microorganisms
were cultivated from the surfaces of city walls at Zhonghuamen, Xuanwu Lake and Pipa Lake city and analyzed by
electron microscopy. It is found that lichens, mushrooms, actinomycetes, filamentous fungi, cyanobacteria, epithe-
lic diatoms and Chlorococcum are present ubiquitously on the city wall. On bricks with no lichens and mosses, It is
found epithelic diatoms (Achnanthes lauenburgiana Hustedt and Pinnularia borealis Ehrenberg) , which co — exist
with filamentous fungi. Further study in an experiment of co — cultivation cultured algae and brick powder demon-
strated their weathering effect on the wall brick. This research not only suggested the bio — weathering effect of the
epithelic diatoms on silicate stones in a terrestrial epilithic environment, but also provided the oretical support for
efforts to prevent the corrosive effect of algae on the Ming Dynasty wall.

Key words: Ming Dynasty wall protection; Microbial community of Nanjing Ming Dynasty Wall; Mechanism of
algal bio — weathering on silicate
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