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Abstract Daily analyzed data of rain, throughfall and stemflow at a Japanese cedar stand
site in mixed woods were applied to the model that determines the dry deposition by
material balance at a tree canopy. The dry deposited amount of acidic matters onto the site
was estimated approximately 4 times larger than wet deposited amount. In addition, the
result suggested that the daily rain amount smaller than 10mm caused insufficient washing
the dry deposited matter out of tree canopy.

Another method for monitoring dry deposition using model branch made of Teflon
chips was tested. The result showed linear relationship between dry deposition on model
branch and that on real tree branch. However, the gradient of the linear function varied with
dry deposited components.

Relatively high concentration of H202 in fog and cloud water was observed up to about
4 ppm in central Japanese mountainous region. Some agricultural crops were exposed to
simulated rain containing various concentration of H202. The results suggested that high
concentration of H202, up to 100 ppm, in water would not affect the growth of plants.

Japanese cedar seedlings were exposed to simulated acid rain. The result showed that
simulated acid rain of which pH is as low as pH2.5 had little effect on the growth of
Japanese cedar seedlings and cation leaching from the seedlings was increased by simulated
acid rain of which pH is 3.0 or lower, compared with that in the case of pH 5.6.
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1. Introduction

To examine the effect of acid deposition on ecosystem, dry deposited amount should
be monitored as well as wet deposited amount, or rain chemistry. However, the method for
monitoring dry deposition onto ecosystem such as forest has not been established. It is
needed to establish the technique for monitoring dry deposition through long period over
wide area.

Hydrogen peroxide in rain water is considered to be an important oxidizer which makes
"acid rain". Monitoring H202 concentration in background is needed. On the other hand,
hydrogen peroxide inside plant is toxic for the plant. However, on the effect of wet
deposited hydrogen peroxide on plant, there is little information!).

Under such background as above, this study was addressed to following objectives.

2. Research Objectives

1) To consider the techniques for monitoring dry deposition onto woods site.

2) Measuring H202 concentration in fog or cloud water at a mountainous region.
3) To examine the effect of H202 in rain water on the growth of plants.

4) To evaluate the critical acidity which cause any acute effect on plants.

3. Methods
3-1 Methods for monitoring dry deposition onto woods site

Daily analyzed data of rain, throughfall and stemflow at a Japanese cedar stand site in
mixed woods?) were applied to the model®) to determine the dry deposition of different



components onto the site by material balance at a tree canopy. The mixed woods is
* surrounded by farm land.

Another method considered here for monitoring dry deposition was using model
branch?. In the mixed woods surrounded by farm land, the model branches which are made
of Teflon chips in polyethylene sink net, and the each weight of which is about 500 g, were
put near the tree branches that had just washed by distilled water with or without covers to
prevent dry deposition. At 3 to 10 days after that, the dry deposited amount of different
matters onto model branches and tree branches were measured and calculated, respectively.

3-2 Measurement of H202 concentration in mountainous region in central Japan

At the site with 2700 m elevation in Mt. Norikura, H202 concentration in fog and cloud
water was measured during summer season in 1993, with differential method using an
enzyme.

3-3 Exposure of plants to simulated rain containing hydrogen peroxide

To examine the effect of hydrogen peroxide in rain or fog water on the growth of plants,
three species of plants, radish, bushbean and cucumber, were exposed to simulated rain
containing high concentration of H202 up to 100 ppm. The experiment which exposed
radish and cucumber plants to simulated acid rain containing 100ppm of H202, of which pH
is up to pH 2.5, was also performed.

3-4 Exposure of Japanese cedar seedlings to simulated acid rain

To estimate the critical level of acidity to cause acute effect on tree, Japanese cedar
seedlings were exposed to simulated acid rain of which pHs were 5.6, 3.0, 2.7 and 2.5.
Exposure was performed continuously 3 times a week through over 1 year.

4. Results and Discussion
4-1 Calculation of dry deposited amount onto woods site

Fig.1 shows the accumulated amount of SO42- dry deposition onto Japanese cedar stand
site in mixed woods calculated by the model using the daily analyzed chemistry data of rain,
throughfall and stem flow. Accumulated dry deposition of SO42- continuously increased
with time. Assuming that SO42- would not leach from tree, the dry deposited amount of
SO42- was estimated approximately 4 times larger than the wet deposited amount. This
magnification value seems to be close to the value at forest edge rather than deeper inside
forestS). The other finding about this method is derived from the relationship between daily
rain amount and calculated dry deposition rate per day, namely the daily rain amount smaller
than 10mm caused insufficient washing the dry deposited matter off the tree canopy (Fig.2).

Concerning the method using model canopy, the result showed linear relationship
between dry deposition on model branch and that on real tree branch. However, the gradient
of the linear function varied with dry deposited components (Fig.3).

4-2 Measurements of H202 concentration in cloud water in mountainous region and the
effect of high concentration of aqueous H202 on plant growth

Relatively high concentration of H202 in fog and cloud water was observed up to about
4 ppm at Mt. Norikura, located in central Japanese mountainous region, in the summer
season in 1993 (Fig.4). This value is comparable to that observed in the US mountainous
sited).

As the results of the experiments which exposed some agricultural crops to simulated
rain containing H202, high concentration of H202, up to 100 ppm, in water did not affect
the growth of tested plants. In addition, 100 ppm of H202 in simulated acid rain of which
pHs were 3.0 to 2.5 did not promote the negative effect of the simulated acid rain on the
growth of the plants tested here.

4-3 Effect of simulated acid rain on the growth of Japanese cedar seedlings

Fig.5 shows the effect of simulated acid rain on the growth of Japanese cedar seedlings.
The result showed that simulated acid rain of which pH is as low as pH2.5 had little effect



on the growth of Japanese cedar seedlings. However, the ratio of top/root dry weight tended
to decrease in the case of pH 2.5 compared with pH 5.6.

Other findings is that the leaching of certain kinds of cation from the seedlings was
increased by simulated acid rain of which pH is 3.0 or lower, compared with that in the case
of pH 5.6 throughout the entire exposure period (Fig.6).
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Fig.1 Accumulated dry deposition of SO 42‘ and NOy”

on a Japanese cedar stand site calculated by material
balance model at tree canopy.
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Fig.2 Effect of daily rain amount on the calculated
value of SO 42' dry deposition rate per day.
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Fig.3 Relationship between dry deposited amounts of some components
onto model branch and those onto tree branch.
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Fig.4 H [0 ,concentraion, pH, EC and total ion concentrtion in cloud water in Mt. Norikura(July 11-17, 1993)
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Fig.7 Effect of simulated acid rain on the dry weight of

Japanese cedar seedlings
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