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The purpose of this research was to manufacture
biodegradable biomass board (bio-board) by using
soybean straw without any synthesis resin. The
procedure of manufacturing bio-board included
cutting, soaking, refining, and forming. The
manufacturing parameters, including applied
pressure (2-8 MPa), heating temperature (110-230 °C),
forming time (0.5-2.5 h), was evaluated, respectively.
Two pieces of bio-boards were produced at each
experimental condition. After that, the physico-
mechanical properties of bio-board were evaluated
by standard methods based on JIS A5905.

Bio-boards were manufactured successfully at all
experimental condition. These bio-boards were
classified as hardboard according to JIS A5905
standard because the density exceeded 0.8 g/cm’.
With the increase of applied pressure, the bending
rupture stress ranged from 32.3 to 40.6 MPa, and the

tensile rupture stress of the bio-boards was between

15.73 to 22.57 MPa. The water absorption of bio-
boards ranged from 87.7% to 97.1%, and the
thickness swell ranged from 45.8% to 62.0%.
Generally, mechanical properties of bio-board were
closely related to the density and moisture content
affected by the applied pressure, whereas, bio-board
had poor water-proof properties compared to
commercialized fiberboard. The bending rupture
stress of soybean straw bio-board slightly increased
from 39.3 to 43.2 MPa when the forming time raised
from 0.5 to 2.5 h. The tensile rupture stress of soybean
straw bio-board varied from 17.6 to 24.7 MPa. The
water absorption of soybean bio-boards ranged from
97.29% to 123.49;, and the thickness swell ranged from
66.29 to 97.8%. Except for the bio-board made at 0.5
h that had relatively low strength and water-proof
performance, the performance at other forming time
condition did not have significant difference. With
the increase in temperature, there was a decrease in

moisture content, the softening of lignin, and the
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pyrolysis of hemicellulose, which was beneficial to
the improvement of mechanical properties of the bio-
board. However, excessive heating temperature,
especially at 230 °C, did not significantly promote
improvement to most mechanical properties. On the
other hand, the dimensional stability of the bio-board
was greatly improved from 140 to 230 °C.
Furthermore, to evaluate the influence of fiber
length on properties of bio-board, soybean straw fiber
was prepared with three categories of fiber lengths:
long fiber (length > 2 mm), short fiber (length <1
mm), and mixed fiber. Then, three different kinds of
bio-boards were made by using these three fibers.
The bending properties, screw holding force,
dimensional stability and water soaking properties of

these bio-boards were further investigated. The
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mixed fiber bio-boards had shown conceivably better
mechanical properties and dimensional properties
than long and short fiber length bio-boards, due to its
dense structure in which short fibers were stuffed
among the interweaving of long fibers. Finally, two
methods were tried to improve the water-proof of the
bio-board in this research.

Bio-board which was made in this study
performed well in mechanical properties. In the
making process, none of chemical adhesive and
chemical compound was used. The research of bio-
board was not only beneficial for solving the problem
that traditional fiberboard released toxic gases, but
also had a good advantage of the utilization of
agricultural wastes. It was also conducive to the

protection of forest resources.

Influence of land-sea thermal contrast in midlatitude upon the seasonal evolution

of stratospheric circulation and the modulation of temperature in Japan
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The effect of simultaneous salinity and temperature drop with different

exposure times on the early developmental stages of coastal marine species
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Torrential rainfall is one of the main external
factors affecting coastal marine species during
spawning seasons. Heavy rain over a certain period
may influence embryonic development of coastal
marine organisms. The earliest life stages of coastal
marine species are the most sensitive to changes in
their environment but as they develop, their
tolerance rate increases. Therefore, the objective of
this research was to determine the combined effects
of simultaneous salinity and temperature drop with

different exposure times on the egg stages of coastal

marine species (disk abalone Haliotis discus discus,
giant abalone Haliotis gigantea, bamboo sole
Heteromycteris japonicus and japanese flounder
Paralichthys olivaceus) with regard to onset hatching
time, hatching success rate, percentage of
abnormality, larval measurements and survival rate.

Experiment 1, the embryonic developmental
response of two abalone species (disk abalone and
giant abalone) to a drop in salinity with different
exposure times was investigated to gain a better
understanding of the reasons for the decrease in

natural stock populations. Two experimental
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designs, first, combinations of two salinities (34 and
17 psu) and four exposure times (0, 1, 2 and 4 h), and
second, combinations of three salinities (34, 24 and
14 psu) and four exposure times (0, 1, 3 and 6 h)
were tested on disk and giant abalone eggs to
determine the effects on hatching onset time,
hatching success, percentage of abnormality and
survival rate. Hatching onset time increased
significantly for both species as salinity dropped and
exposure time increased. Both species followed a
decreasing trend in terms of hatching success as
exposure time increased at low salinity levels. As for
abnormality, both species showed a significant
negative effect of low salinity and long exposure
times. Giant abalone showed better adaptability to
long exposure time at low salinity levels, and hence a
higher survival rate, than disk abalone.

Experiment 2, the response of early development
of bamboo sole to gradual salinity drop (34, 24, 14
psu) with different exposure times (1, 3, 6 h) to
mimic natural conditions during spawning season
were investigated in a series of small-scale laboratory
experiments. An experimental set-up containing six
replicates per treatment using plastic microplates
were each stocked with 78 gastrula stage eggs and
exposed to gradual salinity drop conditions following
recovery after certain periods of exposure time.
Onset hatching time was significantly prolonged by
6 h exposure, irrespective of salinity level. Hatching

success rate, percentage of morphological

abnormality and survival rate at 4 days post-hatch
(dph) showed no individual main effects and
interaction between salinity and exposure time.
Although the total length of newly hatched larvae
(NHL) and yolk sac volume showed significant
interaction, NHL pre-anal length and final total
length at 4 dph showed no interaction but individual
main effects of salinity and exposure time.
Experiment 3, The early stage development
response of Japanese flounder to gradual drop in
salinity (34, 24, 14 psu) with different exposure times
(1, 3, 6 h) were investigated to gain better
understanding of the decrease in natural stock and its
relationship to global weather pattern changes. A
series of small-scale laboratory set-up containing six
replicates per treatment using plastic microplates
were each stocked with 78 fertilized japanese
flounder eggs of gastrula stage and exposed to salinity
drop following recovery to ambient conditions after
certain periods of exposure. Two-way ANOVA
analysis data showed that salinity (S) and exposure
time (E) individually or as a combination (S x E) had
no effects on hatching success rate, percentage of
abnormality and survival rate at 4 days post-hatch.
Onset hatching time, NHL total length and yolk sac
volume showed individual effects but recorded no
interaction effects between S and E. Pre-anal length
and final total length at 4 days post-hatch showed no

individual or combination effects between S and E.
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Impacts of short-term salinity and turbidity stress on the early life stages of

aquatic plant and animals
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Two series of experiments were conducted in the
laboratory to estimate the stress tolerance of a brown
alga Sargassum fusiforme germlings when exposed to
low salinity or high turbidity. Results showed that
the growth of germlings was significantly affected (P
< 0.05) by daily salinity change according to
duration of stress exposure. The lowest specific
growth rate (9%/day) of germlings was 1.19] at 17
psu for 6 h exposure. Survival of germlings was more
tolerant compared to the influence on that for
growth. From the results of turbidity tolerance test,
the growth and survival of germlings reduced by
increasing turbidity levels. In comparison with
conditions of turbidity from 0 and 100 NTU, high
mortality was recorded when germlings were
exposed to high turbidity stress of 700 NTU. The
only treatment of 100 NTU combined with 2 h
exposure had a specific growth rate of over 2%,
whereas others were below 19,. Germlings had the
lowest growth of about 0.29% when exposed daily at
700 NTU for 6 h.

Study conducted to assess the effects of short-term
low salinity and turbidity stress on the embryonic
and early larval stages of Japanese flounder,
Paralichthys olivaceus. In the first experiment, the
embryos were exposed to different combinations of
salinity (34, 30, 26, 22, 18, and 14 psu) and turbidity
(0, 100, 300, 500, and 700 NTU) for a short period of

3 h. Experiment 2 evaluated low salinity tolerance at
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different developmental stages under the turbidity
level of 700 NTU. The results showed that turbidity
significantly influenced hatching rate, abnormality
rate, total length, yolk sac volume, and survival rate,
whereas low salinity only affected the percentage of
abnormality. There was no interaction between
salinity and turbidity on these parameters.

The effects of low salinity and turbidity on the
embryonic stage of red sea bream Pagrus major were
examined under controlled laboratory conditions. In
the first experiment, eggs of the red sea bream were
exposed to different salinity stresses [34 (control), 30,
26, 22, 18, and 14 psu] for 3 h. In the second
experiment, eggs were exposed to higher turbidity
levels of 100, 300, 500, and 700 NTU obtained by
dissolving kaolin clay with fresh seawater (0 NTU:
control) in the same duration as in the first
experiment. The results showed that the embryos of
red sea bream were tolerant to short-term exposure
to low salinity stress. There were no significant
differences in the hatching rate, yolk sac consumption
of newly hatched larvae, or survival of larvae at 6
days post-hatching. However, the short exposure to
turbidity stress reduced the hatching rate, total
length and yolk sac volume of newly hatched larvae,
and viability of larvae of red sea bream. Turbidity
had a significant impact on the abnormality rate at
hatching, with higher values observed for elevated
turbidity.

The embryos of disk abalone Haliotis discus discus
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and giant abalone Haliotis gigantea were exposed to
salinity or turbidity changes to determine the effects
on subsequent hatching and larval development.
The short-term low salinity stress decreased the
hatching and survival rates, and increased the

abnormality rate for both species. As for turbidity
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stress, negative effects on hatching and survival rates
were observed in both species when their embryos
were exposed to increased turbidity. The
abnormality rates of both species at turbidities of
500 and 700 NTU were significantly higher than
those at turbidities of 0 and 100 NTU.
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(Food habits of narrow-ridged finless porpoises in Ise and Mikawa Bay,

central Japan: A combined stomach content and stable isotope approach)
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(Studies on DNA methylation in DNA damage induced by folate deficiency

and in intervertebral disc degeneration)
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(Study on improvement of drying and storage of feed rice)
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