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Evaluation on atmospheric environment using biological indicators

— Survey of the distribution of epiphytic bryophyte, Orthotrichum consobinum,

and evaluation of air pollution based on spore germination

Ryozo Tamura, Yukari Honma, Yoshio Urushiyama

Recently, epiphytic lichens and bryophytes have been used to monitor air pollution because accumulated trace

elements and their growth are sensitive to pollutants.

We surveyed the distribution of Kodamagoke (Orthotrichum consobrinum) , a species of epiphytic bryophyte, at

117 points in Niigata city and surrounding areas, and established a method compare with rate of spore germina-
tion, cultured in filtered and unfiltered air growth chambers.

1) Kodamagoke (Orthotrichum consobrinum) was found mostly outside Niigata city, at less than 7 - 8 ppb SO2

concentration in the air.

2) Knop culture solution is suitable for spore culturing.

3) “Bryometer”, use of spore germination and growth of protonema, can estimate air pollution, but it is neces-
sary to divise in this system, not rises of temperature in growth chambers.
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Table 1 Components of 4 culture media
(g)
chemicals Knop  Sachs Pfeffer Detmer
sol. sol. sol. sol.
KNOy 02~025 1.0 1.0 -
KH.PO, 0.2~0.25 - 1.0 0.25
KClI 02~0.25% - 0.5 0.25
Ca(NOs), -4H.0 08~1.00 - 40 1.00
CaSQ,- 2H, O - 05 - -
Caz (POy), - 0.5 - -
Mg SO, TH.O 02~025 05 1.0 0.25
NaCl - 0.5 -~ -
FeCl, tr. tr. tr. tr.
H.O 1,000 1,000 3,000~7,000 2,000
* KNOjor KCl.
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Table 2 Rates of spore germination on the 4
culture media
Culture Culture medium percentage in agar plate
medium 5% 10% 15% 20%
Knop sol. 44 47 46 47
Sachs sol. 39 35 36 40
Pfeffer sol. 32 36 33 32
Detmer sol. 38 37 34 36
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Fig. 4 Diagram of the “bryometer”
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Photograph showing sporc germination cultured in the

filtered-air chamber and unfiltered-air chamber.

A : filtered-air chamber
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