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Method for Preventing Fungous Growth on the Decorative
Painting of Wooden Historical Buildings

Hideo ARAI

In Japan there are about 300 buildings, listed as Important Cultural Properties, which
are decorated with architectural painting. Together they account for about 10% of all
of Japan’s Important Cultural Buildings, and one of the most well-known examples of
' this kind of building is the Téshogu in Nikko. |

The decorative painting on these buildings suffers from various special kinds of
deterioration, one of which consists of a surface fungous growth which causes the top
layer of pigment to flake off (Fig.3). The author investigated the causes of this growth
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and tested different methods for preventing it.

(1) From a close survey of restored cultural properties, fungous growth was found on
every: decorative pigment: verdigris (Fig. 1), vermilion, chalk white (Fig.2), ocher, ultra-
marine and gold leaf. By classifying the fungi, it was found that almost all the grayish-
black growth was caused by Cladosporium herbarum. Whitish fungous colonies were
made up Aspergillus sp. and Penicillium sp.

(2) The author examined the materials and procedure used in applying the decorative
painting to see if there was any connection with the fungous growth. None was found
in the kinds of pigment used. Instead, it was determined that the animal glue used to
affix the pigments provided a medium for the fungi. The author then selected several
low toxic fungicides now being studied, and investigated the possibility of either spraying
some of them on the surface of the decorative paint, or mixing some of them with the
glue. ‘

(3) For spray treatment, Thiabendazole, Thymol and o-Phenylphenol were tested on
test samples to discover the right fungicidal concentrations and to check for any possible
side effects on the pigments (Table 2). The results showed that a 0. 5% ethanol solution
of Thiabendazole, sprayed with a concentration of 50 m//m? prevented fungous growth
(Fig. 4, Table 1).

(4) For tests involving the mixture of fungicides with glue, the author used p-Chloro-
m-xylenol, hereafter referred to as PCMX (Japanese commercial name: Hokubarin
E400A), and methyl-oxyethyl-dodecyloxyethyl-benzyl-ammonium chloride (quaternary
ammonium salt). Effective fungicide concentrations and possible side effects to the
pigment materials were investigated using test samples. In this case, it was found that a
glue and PCMX mixture, with a 0.5~1.0% ratio of PCMX to the dry weight of the
glue, was extremely effective in preventing fungous growth. v

(5) When fungous growth was found on the 1st, 2nd and 3rd floor, west side, decora-
tive painting of the Nikko 5 Story Pagoda, the restoration of which had just been
completed at the end of December 1978, a 0.5% ethanol solution of Thiabendazole was
sprayed on with a concentration of 50 m//m?% As a result of this treatment, fungous
growth not only ceased to spread but was also effectively removed.

(6) The Daikoku-den, a building belonging to the Futarasan Shrine, was also restored
by the end of December 1978. Six months before this work was completed, chalk white
pigment was applied to the underside boards of the turned-up eaves. Since fungous
growth often appears on this chalk white area immediately after painting, it was there-
fore decided to try an on-site experiment with a 1.0% mixture of PCMX and pigment
glue. As a result, 4 to 6 months later, the boards painted with a chalk white pigment
which didn’t contain PCMX were completely covered with a growth of Cladosporium
herbarum, while the boards painted with a PCMX and glue mixture showed no signs of
fungi (Fig. 5). This on-site experiment thus proves the ability of a PCMX and glue

mixture to prevent fungous growth in a natural environment.



