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Abstract

The staining of a bio-aerosol, or airborne biological particles that are suspended in the atmosphere in
the form of an aerosol, represents a tool that can be used to evaluate the detailed characteristics, and the
concentration, of such substances. This can be done online using available technology such as flow
cytometry (Aerosol Flow Cytometry). Such an online tool could be useful for examining emission sources
and the transport of bio-aerosols. Mixing a bio-acrosol and a mist containing fluorescence dye solution
could be utilized as a possible “aerosol dying process”. This is a process in which the time required to stain
microbes with the dye solution would be a key factor both for staining efficiency and for the size of the
instrument to be designed. In this study, the time dependency of the staining process was examined in
relation to a combination of a typical type of microbe, or, yeast (Saccharomyces cerevisiae) suspended in
water and a DAPI solution using a fluorescence spectrophotometer in conjunction with a dye concentration
of 0.1-10 ug ml" and a yeast concentration 0.1-100 pg ml". The study showed that the fluorescence
intensity of a mixed solution (compared to that of the free dye) increased instantaneously after mixing
under selected conditions and that 50 % of the maximum amount of stained yeast could be observed within
less than 10 seconds. DAPI was confirmed to stain yeast cells in the order of seconds in the fluorescence
spectrum and this could be observed as a red shift in the excitation and emission wavelengths of a mixed
solution. By adjusting suitable conditions (e.g., DAPI 3 pg ml" and yeast > 10 pg ml™” in the present case),
the staining processes (<10 sec. 50 % staining) was rapid and the product remained stable. This suggests
that the aerosol staining process has the potential for use in this area.

Key Words: bio-aerosol, DAPI, fluorescence staining, time dependency, yeast

I. INTRODUCTION such as tuberculosis (Ryan et al., 2014), influenza
(O’Brien et al., 2016), legionellosis (Diederen, 2008;
The airborne biological particles, so-called Langer et al., 2012; Wunderlich et al., 2016) and food

bio-aerosols, include bacteria, viruses, fungi, plant and poisoning. Bio-aerosols and contaminated water can be
animal debris etc., which may exert various human distributed, suspended and transported long-ranges in the
health effects, including allergies and infectious diseases atmosphere by wind and storms. Some microbes can be
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combined with dust particles and cloud droplets
(Creamean et al., 2013) that can affect the ecosystem and
result in dynamic and unnoticeable human health risks.
Bio-aerosols studies have been reported by aerosol and
microbial researchers (Ghosh et al., 2015; Yao, 2017).
Nevertheless, the evaluation of bio-aerosols requires
complicated procedures, extensive skills and time;
moreover, the real-time of emission sources cannot be
analyzed.

Airborne microbe communities over the Sea of Japan
were investigated in terms of their transport over a long
distance over the Sea of Japan via Asian dust (KOSA)
from the Gobi and Taklamakan desert regions of northern
China. Some microbes from KOSA, are tolerant to
extreme environmental situations, remain physiologically
active and viable over long periods of time and can reach
land masses in Japanese territories which may affect the
microbial diversity and the ecosystem (Yamaguchi et al.,
2012, 2014), and human health risk (Kobayashi et al.,
2016). It is also noteworthy that some microbes can be
transported from Japan marine areas to local land masses
(Maki et al., 2015) and also airborne microbes via KOSA
can be transported to North America (Smith et al., 2012).

The evaluation of airborne microbes based on
culture methods requires special skills and is quite labor
intensive, although the majority of microbes cannot be
detected due to the incompatible of medium or the fact
that they a difficult or impossible to culture (Fabian et al.,
2005; Heo et al., 2017). To address this issue, technologies
that are culture-independent such as fluorescence
microscope, liquid flow cytometry (FCM), gene analysis
and related methods have been developed. The detection
sensitivity and accuracy of these technologies have been
dramatically improved. In Japan, communities of
airborne microbes during KOSA and non KOSA events
were investigated by, for example, epifluorescence
microscope (Hara and Zhang, 2012; Murata and Zhang,
2014), PCR-DGGE (Maki et al., 2010, 2011) and
real-time PCR (Yamaguchi et al., 2012, 2014; Kobayashi
et al., 2016). In North America (Smith et al., 2012) and
Korea (Jeon et al., 2013) the influence of these microbes
during a KOSA event were examined using a

combination of culture methods and PCR to evaluate

characteristics and sources. Nevertheless, such analytical
methods required to collect or transfer airborne microbes
into liquid before analysis. Existing methods for
detecting airborne microbes utilize the autofluorescence
of microbes that directly detect the fluorescence emitted
by airborne microbes (Hill et al., 1999; Stanley et al.,
2011; Bhangar et al., 2014). False positive/false negative
of autofluorescence was rather large due to the fact that
some microbes could not be detected and classified
(Healy et al., 2014; O’Connor et al., 2015; Saari et al.,
2015); however, the fluorescent staining of airborne
microbes has not been examined. On the other hand,
techniques for detecting scattered light of aerosol
particles in the air have been reported (Anselm et al.,
1987; Quinten et al., 2000; Snider and Petters, 2007).
The intensity of scattered light depends on the size,
shape and refractive index of individual single particles.
However, because some such particles derived from
microbes are nonspherical in shape, it is more difficult to
accurately detect them, since the scattered light of
nonspherical particles is different from that of spheres. In
addition, the fluorescent staining of cells in a liquid for
use in fluorescence microscopy observations and in a
pretreatment for FCM has not been yet performed in the
air.

Since FCM technology is practical is used as a cell
measurement device in liquids due to its capabilities of
rapid cell counting and characteristic evaluation, it can
be used to detect not only scattered but also absorbed and
fluorescence emitted light from single stained cells
(Caron et al., 1998; Gaforio et al., 2002; Raithatha and
Stuart, 2009). FCM has had a large impact in medical
engineering and has been widely used for the
environmental analysis of microorganisms recently
(Porter et al., 1997; Lange et al., 1997; Chen and Li,
2005, 2007; Galés et al., 2015). On the other hand,
methods for the detection and evaluation of microbes in
an aerosol state, somewhat lacking and our
understanding of the behavior of airborne microbes is
less than in liquid. Staining of airborne microbes in
aerosol state can provide a tool for evaluating the
detailed characteristics and concentration on line by

applying FCM technology as Aerosol Flow Cytometry.



Such an online tool would be useful for examining
emission sources and transportation behaviors of
bio-aerosols. Therefore, the mixing of airborne microbes
and a mist of a fluorescence dye solution may be a
possible “aerosol staining process”. If aerosol microbial
fluorescence staining technology could be achieved, a
rapid and accurate in-situ measurement which has not
existed so far will be realized. Accordingly, it will have a
great benefit on fields such as infection risk in medical
institutions, workplace environmental management,
environmental monitoring, and real-time evaluation of
bio-aerosols.

For the above proposed technology, time dependency
for the microbe staining process in the order of seconds
is critically important since it would be a key factor both
for staining efficiency and size of the instrument to be
designed, therefore, the time dependency of the staining
process was discussed on a combination of a typical sort
of microbes, or, yeast (S. cerevisiae) suspended in water and
a DAPI solution using a fluorescence spectrophotometer
which may propose a large plausibility of the aerosol

staining process.

Il. MATERIALS AND METHODS

DAPI (Nacalai

Tesque, Inc., Japan) is generally known as a DNA

(4',6-diamidino-2-phenylindole)

binding fluorescence dye for DNA assays in flow

cytometry. Since DAPI is a stable fluorescence dye and

the time dependency was investigated in the order of
seconds, DAPI was used to prepare dye solution in pure
water without further purification. A dye solution was
prepared in a 5 mm micro cuvette which was used, since
it was necessary to mix the solution inside the cuvette
extensively and reduce the path length to minimize inner
filtering effects of solution. Dye was prepared in the
micro cuvette and placed inside spectrofluorometer
(Jasco FP8200, Jasco International Co., Ltd., Japan)
before mixing with yeast solution. Commercial baker’s
yeast powder (S. cerevisiae) from Nippon Flour Mills
Co., Ltd., Japan was suspended in pure water without
further purification to prepare yeast solution. For a well
suspended mixture of yeast and dye solution and
instantaneous measurement after mixing was needed, the
yeast solution was injected directly by means of a micro
1750RN, USA) from outside

spectrofluorometer through the injection hole above the

syringe (Hamilton
closing cover into the cuvette that dye solution was
already prepared and placed inside the spectrofluorometer.
The total volume of the solutions were adjusted to 1 ml.
DAPI at a final concentration of 0.1 and 1 pg ml™" were
mixed with the yeast suspension which was adjusted to a
final concentration of 1-100 pg ml' to examine the
consequences of yeast concentration. Yeast at a final
concentration of 100 pug ml” were mixed with a dye
solution at a final concentration of 0.1-10 pg ml” to
study consequence of dye concentration on the staining

process (Table 1).

Table 1 Conditions for the experiments.

Consequence of yeast concentration

DAPI concentration

(ngml™)

Yeast concentration

0.1 1
1 1

(ngml™)
10 50 100
10 50 100

Consequence of dye concentration

Yeast concentration

(ngml™)

DAPI concentration

(ngml™)

100 0.1

3 5 10




The change in fluorescence intensity with time and
the excitation and emission spectrum of each condition
were measured instantaneously after mixing at room
temperature in three replications. An excitation
wavelength of 360 nm, an emission wavelength of 456
nm, excitation and emission bandwidths of 5 nm were
used in the measurement. Time dependency of each

mixture was measured at each second after the mixing.
lll. RESULTS AND DISCUSSION

Fluorescence emission intensity at an excitation
wavelength 360 nm, emission wavelength 456 nm of free
DAPI and mixtures of DAPI and yeast are shown in Fig. 1,
the intensity of mixtures of 0.1 and 1 pg ml' DAPI
concentration with 1-100 pg ml” yeast concentration
increased instantaneously and gradually reached
equilibrium except for a mixture of 0.1 pg ml" DAPI
with 1 pg ml™” yeast. Mixtures of 0.1 ug ml”" DAPI with
50-100 pg ml™' yeast and 1 ug ml" DAPI with > 10 pg
ml” yeast resulted a greater increase in intensity, a higher
stability and a lower staining time due to the decrease in
the time to reach equilibrium when yeast concentration
was increased, and concentrations of yeast < 1 pg ml”
yeast resulted in inconsistent data. Furthermore the
mixtures of 0.1 pg ml”' DAPI needed longer time to
reach equilibrium compared with the mixtures of 1 pg
ml”" DAPI. When the yeast concentration was increased

the total intensity change in 0.1 pug ml' DAPI was
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Fig. 1

decreased, since the concentration of dye was limited.
On the other hand, Tijssen et al. (1982) reported an
instantaneous decrease of fluorescence intensity after
adding yeast (Saccharomyces fragilis) to a DAPI
solution at a concentration of 0.2 pug ml' in 3 mM
Tris-maleate at an emission wavelength 456 nm while
the increase was instantaneous at 525 nm due to DAPI
bound to peripherally-localized polyphosphates on the
surface of yeast cells which could not observed in
commercial baker’s yeast in their study and after
prolonged incubation the fluorescence intensity at 456
nm gradually increased since the DAPI was bound to and
taken up by the yeast cells. Therefore our results suggest
that the proper amount of yeast (S. cerevisiae) for
staining should be > 10 pg ml" since the staining of live
cells requires a plasma membrane that is permeable to
fluorochrome that stoichiometrically stains DNA and
depends on cell type which some of which take up
fluorochrome at different rates (Darzynkiewicz, 2011)
thus, yeast type and concentration are important factors
in the overall staining process.

Fluorescence intensity of 0.1-10 pg ml”' DAPI
100 pg ml'

concentration increased instantaneously from free DAPI.

concentration mixed with yeast
The mixtures of 0.1 ug ml”" DAPI required a longest
time to reach equilibrium and the time required
decreased with increasing dye concentration as shown in
Fig. 2; however, fluorescence intensity of the mixture of

> 3 pg ml”' DAPI trended to decrease gradually with
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Time dependency for fluorescence intensity change per 1 pug mi” yeast concentration

(normalize). DAPI (A) 0.1 pg ml” and (B) 1 ug ml”" concentration and yeast at a concentration
of 1-100 ug ml™", excitation wavelength 360 nm and emission wavelength 456 nm.



time. The proper DAPI concentration for yeast (S.
cerevisiae) staining should be < 10 pg ml'. A clear
histogram from cells counted by fluorescent microscopy
in glioma cell line U87 was demonstrated using the
optimal DAPI concentration at DAPI 0.4-0.6 ug ml”
(Sun et al., 2017). A DAPI concentration at >2-10 mg
L could easily distinguished bacteria by microscopy
when DAPI was used (Yu et al., 1995). At high dye
concentration, the contribution the fluorescence spectrum
of DAPI bound to different polynucleotides could not be
observed (Biancardi et al., 2013), therefore the dye
concentration was also a factor in the characteristics and
stability of microbes in the staining process.

To achieve stability in staining focusing on time
dependency at 50 % of the maximum amount of stained

yeast, the proportion of microbes (microbe: dye ratio) is
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Fig. 2 Time dependency for fluorescence emission
intensity change (normalize) of 0.1-10 ug ml™
DAPI concentration and 100 pg ml” yeast
concentration, excitation wavelength 360 nm
and emission wavelength 456 nm.
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an important factor that can affect the staining results
(Darzynkiewicz, 2011), while staining time is important
for staining efficiency and the size of the instrument to
be designed (Fig. 3). A staining time of 0.1 pg ml”, a
DAPI concentration of 50 % of the maximum of stained
yeast at 1, 5, 10, 50 and 100 pg ml™ yeast concentration
were 60, 40, 40, 10 and 7 sec, respectively. A 1 ug ml”
DAPI concentration resulted in staining times of 50, 5, 6,
4 and 4 sec for 50 % of the maximum of stained yeast
concentrations of 1, 5, 10, 50 and 100 pg ml!
respectively. 0.1 pg mlI"' DAPI with > 50 pg ml" yeast
and 1 pg ml" DAPI with > 5 pg ml” yeast required a
staining time less than 10 sec while a longer time was
required for the other concentrations. These data indicate
that half of the yeast fraction could be stained within 10
sec using 0.1 and 1 pg ml”" DAPI concentrations with a
yeast concentration of using > 10 pg ml”. For 100 ug
ml” yeast concentration, 50 % of the maximum staining
of yeast was achieved by using 0.1, 1, 3 and 5 pg ml”
DAPI concentrations at 7, 4, 1 and 1 sec, respectively.
Thus, > 10 pg ml"' yeast with DAPI 3-10 pg ml" should
be used in staining airborne microbes in an aerosol state
in order to achieve a high stability and lower total
intensity change in staining because a shorter time for
yeast staining is required using this condition.

Excitation and emission spectra of 0.1 and 1 pg ml™
DAPI concentration and mixtures of 1-100 pg ml™ yeast
concentration were obtained immediately after mixing.

The excitation fluorescence intensity could be enhanced

10

® Yeast 100 pg/mL

1 Py Py
I 1T e e 1

0.1 1 10
DAPI (ng/mL)

Fig. 3 Time dependency for staining half of the yeast cells (A) as a consequence of yeast
concentrations in the range of 1-100 pg ml™", (B) consequences of dye concentration for
0.1-10 ug ml™, excitation wavelength 360 nm and emission wavelength 456 nm.
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Fig. 4 Fluorescence spectrum of free DAPI at concentrations of 0.1 ug ml™" and mixing with yeast at
concentration of 1-100 pg mi™”. (A) excitation spectrum (emission at 456 nm) and (B)

emission spectrum (excitation at 360 nm).

by using 0.1 and 1 pg ml" DAPI mixed with 5-100 pg
ml" yeast compared with DAPI mixed with < 5 ug ml”
yeast or free DAPI (Fig. 4). When the yeast
concentration was increased, the maximum excitation
spectrum of 0.1 and 1 pug ml' free DAPI was shifted
from 344 and 344 to 351 and 350 nm respectively. The
above data are consistent with the absorbance red shift
reported for DAPI bound to calf thymus DNA (Lin et al.,
1977), polyd(G-C)2 (Wilson et al., 1989), poly(A)
(Kapuscinski, 1990), poly(A)-poly(U) (Tanious et al.,
1992), single- and double-stranded DNA (Kapuscinski,
1995; Cosa et al, 2001; Biancardi et al., 2013).
Analogous to mixing DAPI with calf thymus DNA,
double-stranded DNA, poly(A) or poly(A)-poly(U),
mixing DAPI with yeast was also found to enhance the
fluorescence intensity in our study. When the yeast
concentration was increased, the fluorescence intensity
was also increased substantially. The maximum emission
spectrum of 0.1 and 1 pug ml" free DAPI were shifted
from 455 and 457 to 470 and 477 nm respectively when
yeast at a concentration of 5-100 ug ml™" was added. The
enhancement in fluorescence intensity and the maximum
emission spectrum red shift for the mixture of 0.1 and 1
pg ml”' DAPI with 5-100 pg ml™” yeast gave results that
were the same as that for when DAPI bound to poly(A)
and poly(A)-poly(U). Tijssen et al. (1982) observed a
rapid red shift in the emission spectrum from 456 nm for
free DAPI to 525 nm for DAPI stained yeast (S. fragilis)

since a reaction of DAPI with peripherally-localized

polyphosphates on the surface of yeast cells could not
observed in commercial baker’s yeast, indicating the
absence of or a low concentration of peripherally-

localized polyphosphates.
IV. CONCLUSION

The time dependency and spectra of the yeast
staining process indicate that the yeast S. cerevisiae were
stained instantaneously by DAPI in pure water at dye
concentrations of 0.1-10 pg ml' and 50 % of the
maximum amount of stained yeast could be observed in
less than 10 seconds, while using optimal microbe and
dye ratios resulted in an instantaneous increase of
fluorescence intensity when yeast cells were added to a
dye solution and spectral shifts demonstrated that the
fluorescence intensity was increased and that spectral
shifts were observed when DAPI became bound to and
formed an intercalation complex in G-C regions in DNA,
A-U regions in RNA or polynucleic acid inside the cells.
The proportion of yeast and dye concentration effected
both staining efficiency and time dependency, and, by
adjusting the conditions (e.g., DAPI 3 ug ml" and yeast
> 10 pg ml' for the present case), stable and rapid
staining processes (<10 seconds 50 % staining) could be
obtained. The above findings suggest that the use of an
aerosol staining process represents a plausible approach

to solving this problem.
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Geographical Differences in the Undergrowth Vegetation of Artificial
Forests on the Noto Peninsula in Ishikawa Prefecture , Japan

Yuji ARAKI", Kazuki NAGAOKA', Shinji TSUKAWAKI*

Abstract

The Noto Peninsula, situated in an intermediate-temperate forest region in the north of Japan, was
designated as an area containing “Globally Important Agricultural Heritage Systems (GIAHS)” by the
Food and Agricultural Organization (FAO) of the United Nations (UN) in 2011. Nonetheless, despite
this status, artificial forests on the peninsula are being abandoned and suffer from poor undergrowth
vegetation. Therefore there are concerns that the forests are losing their original functions such as the
development of water catchment areas and the prevention of surface soil erosion. In order to make a
contribution to sustainable artificial forestry management, this study aimed to clarify the relationship
between undergrowth vegetation and the topography in the artificial forests of the Noto Peninsula.
Undergrowth vegetation was investigated using phytosociological methods in 27 randomly set 100m’
quadrats in September and October 2015. As a result, the undergrowth vegetation in an artificial forest
of the Noto Peninsula was classified into three vegetation types: (1) a high-altitude area type, (2) a
low-altitude area in the peninsula’s northern outer region (“sotoura”) type, and (3) a low-altitude area in
the peninsula’s southern inner region (“uchiura”) type. The differences in species composition between
the vegetation types is mainly defined by the sea level, secondary to have been located at a position
facing the seaside.

Key Words: artificial forest, intermediate-temperate forest, Noto peninsula, topography, undergrowth
vegetation
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Fig. 1 The location of 27 quadrats in artificial forest in
Noto Peninsula. Symbols represent types of
undergrowth vegetation.
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Table 1 Comparison of meteorological data, topological data and stand structure, and species diversity.
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i (m)
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data.



=2 ?CF)I@]\G)H(DZ A7 ERBEE, BIHEREHED
E[ESH

Table 2 Correlations between DCA scores and parameters
of stand characteristics.
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Fig. 3 Comparison of species density by lifeform of
plant among three vegetation types.
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The Transformation of Free Trade Zones in Okinawa Prefecture

Katsufumi KANAOKA '

Abstract

The Free Trade Zone (FTZ) in Okinawa Prefecture was founded in 1959. The prefecture,
historically referred as the Ryukyu Islands, was occupied by the United States from 1945 to 1972. A
FTZ is a kind of special economic zone (SEZ). The Okinawa FTZ was Japan’ s first SEZ. The US Civil
Administration of the Ryukyu Islands expected the FTZ to contribute toward Okinawa’s economic
development in order to help to address the challenges posed by the presence of US military bases in the
area. However, industrial activities within the FTZ did not grow as expected. The main industry in the
Okinawa FTZ was assembling transistor radios. This industry imported parts from mainland Japan. Even
after the reversion of Okinawa to Japanese control in 1972, the authorities decided to maintain the FTZ
system. However, most companies discontinued their related operations in Okinawa.

In 1987, a new FTZ was launched in the prefecture’s largest city, Naha. However, the scale of
imports and exports to and from the FTZ did not increase in the 1990s. This was due in large part to the
fact that the only advantage of the new FTZ was a customs duty exemption. When the Okinawa FTZ
was expanded in 2004, its exports started to grow. Moreover, a system based on so-called “International
Logistical Hub Industry Development Zones” replaced the FTZ system in 2012. This model is a more
liberal system for point of area designation. Future growth is expected under this new system.

The Okinawa FTZ contributed marginally to the regional economy as a revitalization measure. In
other words, the Okinawa FTZ did not have any substantial economic effects in terms of compensating
for the social and economic challenges posed by the presence of US military bases. In addition, it should
be recognized that SEZs as a regional economic revitalization policy only have had a limited effect.

Key Words: Free Trade Zone, Okinawa, Special Economic Zone
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Fig. 3 Composition ratio of export by goods in Okinawa Free Trade Zone.
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Post-war cost-cutting governmental restrictions placed on a local

festival, and the opinion of residents: the case of Suzu City in Ishikawa
Prefecture, Japan

Keiko KASEI'"

Abstract

When the Second World War ended in 1945, Japan was in a dire economic condition and the
country faced years of recovery. In this context, a festival in Suzu city in the Okunoto area of the Noto
Peninsula in Ishikawa Prefecture was deemed wasteful by the local authorities. As such, the central
government ordered the residents to economize and refrain where possible when holding “kiriko”
festivals. “Kiriko” refers to a festival centered on extravagant, brightly lit and very colorful floats that
are all lined up as part of a long parade procession. This study looked at how did the residents responded
to the requested simplification of the “kiriko” festivals as set out by the authorities. It also noted the
materials and methods that were utilized in order to cut the high costs of holding such festivals.

For example, the residents were told by the authorities, "Do not make lots of festive dishes
(gottuo)", "Invite only your relatives to the kiriko festival", and "Do not distribute sekihan [celebratory
red rice]". However, this researcher learned the following things after interviewing the city’s older
residents. Most notably, the residents did not think that the “kiriko” festival is wasteful. In fact, at the
time, the residents disobeyed the order of self-restraint vis-a-vis their “kiriko” festival. The residents
also quietly rebelled against the various prohibition orders placed on the festival. From the interviews,
the sentiment was evident that the only enjoyment for residents at a very difficult time after the war was
a festival.

Today, the stories surrounding the “kiriko” festival’s restrictions and prohibitions in the years
immediately after World War Two have become an opportunity for residents to appreciate more their
region and traditions.

Key Words: festive dishes (“gottuo”), kiriko-festival, modernization of home, Okunoto area
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Changes to the Rural Economy in Shandong Province in the years

around the Beginning of the Second Sino-Japanese War (1937 - 1945):
The Case of Sunjiamiaozhuang Village in Huimin County

Saiichi BENNO'*

Abstract

The purpose of this study is to analyze the economic changes within a suburban village in China’s
Shandong Province around the beginning of the Second Sino-Japanese War while also paying attention
to the relationship between Binzhou, the county capital, and the surrounding hinterland. Through this
period, the transformation from small-hold tenant farming along with post-agricultural farming
continued with a return to agricultural farming and a reduction in the scale of the county landlords’

management of their respective holdings.

Key Words: agricultural transformations, China, modern history, rural economy, small-hold tenant farmers
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Fig. 1 The relation of labor flow between Sunjiamiaozhuang and its outside in 1938.
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Fig. 2 The relation of land tenancy between
Sunjiamiaozhuang and its outside in 1938.
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Table 1-1 Circumstances of 6 landlords in
Sunjiamiaozhuang.
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®1-2 BERBEICETSERRI0FDIRKR.
Table 1-2 Circumstances of 10 non-farming families in
Sunjiamiaozhuang.
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100 3 2 | &b GaER) BRoE

g) E1-1ZE L.

25, E£1z, HEFI0FDH B H LSO EEN
FF2FIEE BICHERFHE CTH D, 2B, 5K
BERTHDE, HISF DS B3F & NG =
D9 LFHEFRF1002P OB EFHE T L2727
DIZHLT, BL - AT LTEESN WA
FHEF5UE, AN TIIRZ D10 OH L EHE L T
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Table 1-3 Circumstances of 12 farming families which cultivate more than 20 mu in Sunjiamiaozhuang.
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=238

S BV A ()
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&5 | U (PRERD | MR | R | o ko] e e[ ikm 2 | 2 | & Wik
47 /A3 (D) 50 1 30 1) 1] 20 30| 10| 10| 10 13| H T
9 | B |46 (46) | 11| 1| 1 1) 1| 20| 5] 15| 6| 10| 5| 2| 5|8k, B T (B2
10| B |43 (43) 4] 1 30 1 1] 14| 4| 15| 4| 7| 5 6| H TJEf
52 /hE[37 (10) | 12 5 1 A L (B ), HETTL
51 |H/IM35  (25) 8| 1 5/ 1| 1] 6| 2| 15| 6| 4|45 1| il
11| B3 |34 (34 701 31 1] 1] 10 15| 71 7| 5 A LJE
12| B (315 @315 5 20 1| 1] 10 10/ 5/ 6/ 5 5.5| F LM, BEE 154
13 H (29 (29 9| 1 2 1| 1| 11| 3| 11| 5| 7 3| H LM, BERS 181
14| B [28 (28) 8| 1 1 1] 10 6| 10| 10 2| H TN
7 |EH28 (40) 6| 1] 2 4| 1| 1| 7 13 3| 5| 4 3 | AobAG s, LR
53 UNA27  (8) 8 3 10| 5| 4| 8 5| 1 5| BT (WER)
15 H [25 (25 4| 12 2013 1] 10 51 5] 5] 5 A T
L) RI-USEC. 72720, TR (IR EL, [HERD) (X—wE, [efr) [ IROEICRY T ThasR 380N, 1)
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TEH I ZEEEFEEEZR LTS,

£1-4 BREREBEICBITS5BREEE10.1~2081E18F DIKiR.

Table 1-4 Circumstances of 18 farming families which cultivate from 10 to 20 mu fields in Sunjiamiaozhuang.

A R | REER | R Fi& ER %Fﬂ%f/ﬁﬁﬁ&(mﬁ) -
& (W OPRIRD | M A [ g | @ k| b R | R E | O [RiE

54 [H/N20  (10) 6| 1 1 1 3 3] 14 1| 3 H L (B )

60 | H [19 (19) 5| Bl 1 3 1 50 5 9 2 1] 2 H L (B )

16| A |18 (18) 6| 112 1 1/3 4 51 9 H L (BE M)

61 | B [17 17 6| 112 2 12 7 5 5 7 A L (HTENE)

17 | B |16 (16) 6 1 2 1| 10 3 31 10 R, B Ll
49 /hE16  (3) 4 2 6 4 6| 6 H LM

18 A [15 (15) 50 13 4 130 1| 9] 3| 7 1 3| 1|HTJEk

19 A [15 (15) 50112 20 120 1] 5 3 50 5] 2

20 | B |15 (15) 6| 1 3 1) 5| 3] 4| F| 3 2| 2/MRBIEE, /]

21 B [15 (15 501 2] 1 6/ 3| 3| 3 3] 3

62 | H |15 (15) 13 21 13 1] 6 6| 4| 5 ENE=)
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Table 1-5 Circumstances of 19 farming families which cultivate from 5 to 10 mu fields in Sunjiamiaozhuang.

WE R BEERE |FE] FE& 358 ﬁf“%ﬁaﬁﬁ%ﬁ(aﬁ) -
B (B rEmi) | N ZE [ B [KE] G NERT Ja“%% EEAES A i

24 [ A [10  (10) 8 21173 3/ 15 2 3 15 RIS

25 [/ [10 (10 6 4 4 6 H TJe{R, ffensi)h B, B L
26 [ B [10 (10 4 8 1| 10 6 4

63 [ B |10 (10) | 10 6 1 5 2, B33 | A L (W), #HEHL
50 [H/h84 (75) | 6 1] 2] 2|55 E30.9 | H T (WRFE) , BRBE DI TR
64 A8 (® 4 2 1| 2] 2] 4 2 H T (e d)

65 HI[8 (8 5 1 1 4] 2] 2 H T (B )

66 | HI[8 (8 6 1] 3 35 1| 2|15 H T (B )

92 [ /N [8 (0 3 3 8 H T (B )

271 B [75 (15 4 2 75| 3.5 4 H TER
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Table 1-6 Circumstances of 36 farming families which cultivate less than 5 mu fields in Sunjiamiaozhuang.
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Table 2-1 Circumstances of 13 non-farming families in
Sunjiamiaozhuang.

PR | REE | PR | FBAL | FE % o=
Fr | BREC | AL | (BE0E) | ()

46 | HiE: [176.5 | 8(0)

52 | M| 16 6(0) | 1

56 | #i3E| 10 2(0)

11 #E| 6 1(0)

54 | #iE| 5 2(0)

15 |[JEE| 0 32) | 5 |ERE2A350H

1 |EBE| 0 3(1) JERE35H, BHEATR160H
18 |E=E| o 6(3) T2 N600H, BREESOH
57 |JEE| 0 3(1) JEE250H

9 |EE| 0 2(1) | 3 |FERE300H

13 |[JEE| 0 2(1) JE 2300 H

32 0 40 | 1 | mPERRGEZE300 H
77 0 3(1) | 4 |HEEHEERAS, A

) wifeE LSRR RS (—) — ERIRE — X
WERFER] MR L IR, B, FBAKOZYEILL6
~60i% & LCHEH L.
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Table 2-2 Circumstances of 16 farmilies which cultivate more than 20 mu in Sunjiamiaozhuang.

PR | E | REERE | TR EME | FE SEPE VA RS () -

For | b (BT \Gank| o8 |4 | R ew = | O (Wi "ﬁ

95 /NE|[63  (17) | 5(2)| 4008 | 1| 4| 17| 7| 15| 4| 24| 13

66 | H |42 (42) |11(3)| 50H| 1| 3| 11| 3[17.5] 95| 8 4

83 [HHu41 (52) | 5(2)| 300H | BEl| BK1| 15| 5 70 15 10| 4 |7LERE 2RISR 14E

50 |H/M39  (22.5)] 3(1)| 2008 | 13| 6] 5 15| 11 7| 5| 4| B3R0.54, FE240H

20 B (34 (34 | (D] 2008 1] 1| 7 11, 4| 10 3] 6

93 | H [32.5 (32.5)] 5(1)| 220H | B#1| 2| 10| 6 50 70 5| 3.5| B30

51 B (292 (29.2) 72)) 60H| 1| 2| 4 10.2| 12] 4| 2| BEEIE, BN ERERGIE B4
97 |E/N29  (17) | 512)| 140H | 12| 3| 11 200 4| 5 IR LRSI B 4R

75 VNE|28 (10) | 7(2) 11 3 3| 12) 5] 8 JERZS0H

53 |H/N27.5 (20) | 6(3) 13| 3| 8| 4| 4125 3| 4 T2 N60 H, B B/ NS 147
3| B |27 7)) | 41)| 60H 8 6| 10/ 3| 5 3

81 /hE|27  (8) 8(2) 1| 2/ 8 4| 9 10| 4 T2 N60 H

51 H (26 (26) | 803) 3] 85 145| 35| 4 4

91 [H/N26 (19) | 5(3) Bl 3| 6| 4 14| 3| 3| 2 JERZ10H, #4200 H

85 | H [23.3 (23.3)| 2(1)| 130H 1| 88 157] 1] 16| 5

106 |E/M21  (16) | 4(1)| 80H| 12| 3| 5 6/ 6| 4 RS HA

gigL) FR2-USEC. 72720, HigiE TREH#% & TEH# ofdtchsd.

®2-3 BRERBEICETHEEMEIE10.1~208EB20F DK%

Table 2-3 Circumstances of 20 farming families which cultivate from 10 to 20 mu in Sunjiamiaozhuang.

FEF | E | R | R M | FE SEPEEMVEA RS () -
T B\ (BT AR GBI 59 [ 4= | 8 | T | HE e 2 | O |1t i

74 | H [19.7 (19.7)] 6(2) 12 3] 10| 56| 27| 4| 3| 5 JER35H

29 VA9 (3) | 6(2) 1 1| 16| 2 JEE2AN100H

96 |H/N18.4 (17) | 3(1)|175H 3] 3 9| 3| 54 1 AR50 H

26 | B |18 (18) | 5(1) 120 3] 9 5/ 4, 9 JERZ30H

64 /INH|16.5 (6.5) | 8(2) Big1 1 3 11 35 2 i RR I 54T G2 A 350 H
27 | H (15 (15) | 4(1)| 30H]| 12 6 30 4] 2] 6

36 | B |15 (15) |10(5) 76 6| 5| 4 BEITRE1S0H, 2 A330H, T S0XBAETS - A
87 | A |15 (15) | 4(1)|130H 1 21 7 1 2 2| 2 3| ey B T4
109 [ /N 14.5 (8) | 4(1) 1/3 1 11.5| 3

421 A 14 @14 |5 1 1] 3 6| 3] 2| 3

38 /NA13 (6) | 5(3) /4| 4| 2 9| 2 2 JERE20H, [RTI30H
28 | H |12 (12) | 42)| 50H 1 15 2 50 5 IR PNE ) PE ) B AR

61 |H/N16.1 (10.3)] 4(1)| 20H | 1/3 1 53 2| 3 3| 28

31| B [16 (16) | 503) 12 6 6| 4| 6 i v 100 H

45 /A6 3) | 42) 6 70 3] 6 JERE30H, #H5e30H

59 /NE[16 (3) | 5(2) 1/3 13 3 JERE30H, TRIJ300H
80 |E /1N 13.5 (7.5) | 5(3) 3] 45 25/ 9 JER20H, 7 &l BasE A 14E
84 [A/N12 (7)) |3 3/ 150 3] 2| 4] 15 JERZ60H , B%k - #kAS0H
10 |H/M11.4 (6.8) | 3(2)| 10H 1| 66| 46| 4| 28 JERZ60H, #FH7e40H

19 |BH10.5 (17.5) 3(2) 1 4, 5 RN GLE s B 6 A

) F222m U, TRTHIART (G2 - RTHEA) DY) TR,

H2F (P3P, ST ED2F (1 & 43) FERE L CWNTZDs, ARESh A~ THLI | HiA358.284 C,
2T E o, ARG B D THA | #3687 >7- 2 LinD, 522

F22~FK2S5HFLTHD &, fEAHE B HHIL L WA T HIZ B3 2 BOSHE DS AN BEE O T~ L
H12255. 784 C, #7 B3 - AMEBHRDIAK N T ki b,



£2-4 RBREREBEICBITSBREEMES.1~108E21F DK,

Table 2-4 Circumstances of 21 families which cultivate from 5 to 10 mu in Sunjiamiaozhuang.

PR | | RRE A | R0 R FE fﬁf‘g%f’ﬁﬁﬁia(mﬂo -

Fm B | (FrAERD | GBI 5B 2 | R HE SR £ | O | M .

8 | H |10 (10) |3(2) 20 2] 37| 3|13 B2 N220H

37 | B |10 (10) |7(3) Dl 2 6| 3 4 3 HEREFE200 H, HF903 B L HEM A 14F
49 | H |10 (10) |5(1) [8OH 4| 4 6 BRIE R TIE B4R

86 | H |10 (10) |10(1) 2 5 2) | 24 N620 H

89 [/INH|9.3 (4.3) |7(1) 1/3 23| 2 3)| 100 H

24 | /19 (0) |6(3) 2 9 TERESOH, SN IR A S R 147
25 [H/N84 (7.5)|5(2) BE1| 2] 15 6 4) | JEFE150 1, #BFRMRIE 32 A400 H
48 | H |8 (8) |51 3 2 1] 2| 3 JEE30H

76 | H (8 (8 [3(1) 20 2 6 2 TERE120H

108 H |8 (8) |5(1) 173 1| 4 4 21 2 2100 H

43 [H/N8  (6) [8(3) 2| 4] 2| 4 2 JEEE2 N300 H, B 4TR9100 H
78 | /N 18 (0) |3(2) 21 8 8 JER30H, HEHE300H

67 |HE|7.5 (15) |4(2) [50H 3 750 2 5.5 FHHF52 N300 H

331 H (7 (D |82 1l 3 2| 2 3 T2 N150 A

41 | H 6.9 (6.9)|4(1) 3.9 1| 1] 29| 5)|EE20R

92 | H |65 (6.5)|5(1) 1| 35| 15 20 1] 2 JER60 H, B7 AT PH60 H

4 | H |63 (6.3)[3(1) 2 28| 2| 1.5 JER150H

107 |[H/N 6.3 (3.8) |6(2) 25| 3.8 JEE2N250H

73 |(HBE|6  (14) |2(1) |15H 21 3 1l 2| 3

34| B |6 (6) |41 1/4 3 3 3 JE#100H

94 | H |57 (5.7)[3(1) 2| 2.7 1.5 1.5 2.7 AAEZE200 H

HfL) F22-20CF T, DIFF45y O 188 - BES 15, 2)IMRIE2MA « FR3E2iA, 3)IXBR3ESHA, 4)ILBRIL0.9MA, S)ITARIE20A.

LIFIZ, REmEENICHT 2 580%E, BIER
DFEOENE, /IMEHER, S H H AT & &AM RS,
FIEO N, PramfE s R mfE, 5% & ZEOT
A, BREDORSIEMEEOFE, RFEN T
DORFNZ DWW TR TEE 20,

e R O FEOEIS (1 aIERRERICH
DLENE) 1L, 20180, EE14.1% (16%), 10.1~20
E17.6% (20%), S5.1~10A/E18.5% (21%), Sk
LITE38.0% (43%) T, 200ALL T@A374.3% (84%)
WCEL, Loy, FEIEEEERNEhoT-, £12,
P NI 2 BIERFEOEIEG (1 y alNiX
B EREEZZ0ES) X, 201820 FE43.7%

(50%) , 10.1~200AfE40% (45%), 5.1~10HAfE66.6%

(76.1%), SHALL FJE90.6% (95.3%) T, 10.1~20
aﬁ)%ﬁizo.lﬁkuﬂ%%%@Tﬁloﬂ\éﬁ, B
FEOEIS &R & ORICIZIZIZA OB RF
DROENDZEDD, fﬂim’ﬁﬂmx EIT LTz
L ER D,

R IMEHIE1$22.8% T, #RE AR R O/ MEHEE
1320, 1A LA - J825.4%, 10.1~2084/829.2%, 5.1~10
A 16.6%, SHALL FIE6.6% T, 10.1~20AJE 2K\

TC20.18ALA & 28 fie & FEMRA LT oMl 2 8 AL TR B
BB 2Pk U, w012, SALL T BEHISE A i b &)
Mmolo, ETo, AR TEZ D46 E AL THRK
DOREEFE (630h) AT D RFEH95H 57
FHERMET2/AERT, ZuakyC/MER— RS
NEN- T (v NI/ IMER IR - B mfE) o
IRRF 8 (1984 - 2784), 75 (18HA - 28#A), 50

(16.5%A + 3984), 74 (16MA + 197k), 45 (13#4 - 16
W) OBR/NMERE - NBIERTE o7,

8 AR O B H AR (7 > = PIEFT A AR IS
H 0 HEIE - HFEFRAMFERTF Y720 OB H kL)
1%, 20.08ALL EE IR (2.7% + 118A), 10.1~208AE
TEL (3.1% - 7HA), S.1~108AJE15.584 (10.1% - 7.7
WA), SWALL FJES.7HA (6.4% + 4.38A) T, 174720
OB HHE R 320180 ERBIZ5.1~ 1088 23R\ T
Wiz, FT2, BIE TS~ 1080 ZSEALL T AN K
&, W, 200 LL EEDN RN Z LD, 10.1
AL EJE X0 b 10 LA T @& i fE O EA 03
Mol Z ENbND,

8 AR O AMITERR (7 > = IR E AR S
558G IMERIMERZ RN D ERIF S



R2-5 BEBIEICHITHREEMESMLUTE4IF DRKIR.
Table 2-5 Circumstances of 43 farmilies which cultivate less than 5 mu in Sunjiamiao village.

PR | R | RRE AR | REM | K SEPERAEAS T (WA) -
Fm BN | (FraERD G800 7@ 4 | 8 R e E | O 5% i

4 1 Bl5 6 50 1| 3] 2] 1 1 2 1 JES£100 B, HERELETTRE180 H
210 H |5 (5) |4 1 2] 2 3 B 75037 B By BSR4
100 A |5 (5 |2(0)|[40H 2 5

12 /5 (0) [2(1) 1/3 5| JER100 H, SABRIHATRG100 H
40 | H (49 (4.9)|5(2) 40 2 09 2 2 JEEZ180H

6 | H [43 (43)|3(D) 1| 2 1.7 2 Be1, [k T.1200A

71 A |43 4.3)|32) 23| 06 2 1.7 A T20H, 7 & Al T
11| B (43 43)]3(2) 1/3 23] 2 LZHRIKR L4

39 | B |42 (42)|2(1)|408 | 1/4] 3] 3| 1| 12 2 HEESAT %200 H

55 [#iH[4 (9 [2(1)[30H 4 AT R TR RS S B4

2 H (4 @ |81 6| 4 21 2 JERTOH

60 | H |4 () |20D 21 2 &40 H

70 | H |4 @) |32 4 JEE2AN120H

98 | B |4 @ |21 12 21 2 20 1| 1

101 B [4 @ |1(1)]|10H 4 4

105 BH |4 @ (200 1 3 LHRIKT 14

58 | /N4 (0) |6(2) 2 4 JE& 22 N600 H

14 | A 3.7 3.7)3(1) 30 12] 12 2.5 JE 200 H

63 | B |3.6 (3.6)]5(1) 1 2.6 it 38 3200 H

71 | B |35 (3.5 |1(1)|10H 2 1.5 2

72 | B |35 (3.5)]7(1) 35 2.4 1.1 JEM250 H

62 [MiE[33 (7) |6(1) 3.3 33 5 Bl T 35240 H

2 | B (3 3 |31 20 1 JEEE150H

23 0 A (3 3) |30 2 3 3 JER30H

30 B 13 @3) |20 21 1] 1 2 JERE60 H, B 34T RG90 H

35 0 H (3 3) |3(1) 1 3 ARAEZE200 H

4718 3 @) |20 3 EIF180H

82| H [3 (3 |32 3| 1.5 1.5 SHEFHT{E40H

20 | A (3 3) |32 2 20 1 #HEHEFE60H

68 | H |26 (2.6) 2(1) 20 2 0.6 1

9 | B |25 2551 25| 1.5 1 JE #2508

12| A |25 (2.5 |502) 25 2.5 JEE2A290H, MLETFE120H, ARERIE B 14
69 | B |25 (2.5 |2(1) 4| 05 1, 1] 0.5 FHEHEFE180H

65| H (2 () |40 40 2| 1 1 JERZ80H

103 B [2 (@ |1()|5H 1 2 FHFHF=100H

110 | B 1.5 (1.5)]2(2) 1.5 JERE150H, $HEFEFE50H
3 H |1 1) (202 1 JEE200 H, KL )14

16 H [1 @O |40 3 1 JERI0H, BF3EATPH100H

790 B |1 Q) |20 3 1 [KT.J100H

102 B [1 (1) |3Q) 1 1|80 H, #H1HTE30H
104 B [1 (1) |202) 1 1 FHEETE3008, SNEEREMIG 1A, KR L
17 | B 0.8 (0.8)]3(2) 3 0.8 $HEETFIE80H

88 | H 0.6 (0.6)|6(1) 3 0.6 | JEEZ100H, BF3E1TPH120 H
L) FR2-31ZF T

O AHERR) 13201800 EJE13188 (25.4% + 16.3
WA), 10.1~20WAfZ88.3W4 (29.2% - 8.0ik), 5.1~10
AE27. 484 (16.6% + 4.584), SEALL FHE9EA (6.6% -
4.518) T, EIHTIZ10.1~200A8 (220,18 L4 L& A3
WX, 1018, EES 10, FE A K& < kAo T

Wiz, F7, 1PN 70 O A RS & B mfg & O
MICAOFHBEEBRAR OIS Z 00D, 10.18EL E
JE I 2 fEAN TRRERE ALK L TV EE &
Do

RE RN OIS 720 OFED N & FIRN YT



B %%, 201800 EJEA35 7 A& 1.8A, 10.1~20ik
JER48NE1IN, 5.1~10MAJE5.0N & 15N, 5ik
ITFEMA32ANE13ANT, SHALLTIEORNAK O
P& FEIY, Lavd, FEOANETITIHERZEDF
BEZE S FEl> TV, REEREE OMICITIED
BRI A b5,

PR RSO 1 S 72 0 OFTA R (7 v aNIZFE
TN IHB B NG 720 OIS - FEIAY T2 0 Off
) 13201800 BJE24.784 (13.184 - 4.284), 10.1~
2004 11.084 (5.6HA « 2.284), 5.1~108AKE7.214 (4.6
BA - 1.6EA), SHALLFJ@3.184 (238X «+ 0.98A) T, 1
720 O OBFETHILS~2 3572708, FHEN
T IEINE T2 0 OFER OERFEITAI.2~2.3f512
FFHE L, SBHIT, FHRINY =0 O BRI O =
T3~ 1B I/ L TV B,

fth 7, BRI OIS 4720 OREmfE (Y =
PIEZEHEN 8 /153NS 72 0 O - FEHEIAN Y7
D OWmERE) 13201800 FfE32.380 (17.184 - 5.684),
10.1~20 A& 15.084 (7.984 + 3.184), S5.1~108A/E7.8
WA (4.98A « 1.784), SEALLTE3.18A (2384 - 0.94)
T, 1FN720 OB OBZENKIL9~2.5(E 7273,
FIEPRI B I 72 0 OB OBFEI1T#91.6~2.1
SR/ L, S BIC, FEIN Y0 OB O
IR L8EICHE N L TV D,

bz &G, 1018 BB IX108L T L v
HFEMAIC LA 0 A TRRE I Z IR LT
0, F£7o, FEMEOBGEIFTAREI Y bR
IZBWTKRE L, LAY D OKBRE OB ZEDKE/ME
LREEEIZBWTRENZ ERDND,

T, RUEED S bELZTEAH D W TEA LT
BEREGREEEA LT EZN W, £7, 1BHO4%
BEFCHEET D (U y aNITRE R - A )
DL, BFEEF27 (153 « [[), 31 (16.3#4 + [A),
98 (4484 - [F) D3FNZ257 DIFHDF A AL T
WAHM, EIROBIN GRS - A EE SRR
DEFNEFL TN EEEZ D E, BFEEE2T - 31
DD % LR U, JREE ZRITANS D EF
SO ZEFEA LIZ L &2 5N 5, T A miEN
EIER UEZEE 589 (9.3MA « 4.314), 111 (4304 -
), 112 (584 « 08A) D37 THA L TV 18D
ZEHI LU CIBHOBRE A A L7722y, BEESIIN
BAERTE S T-DIzk LT, BEE 89 - 11213 2%
AN TRERBEZIER L LD T2/ hEEEE-

7o JEF 550 (39HA  22.504), 53 (27.5H4 « 20i4),
59 (16ik « 3#4), 61 (16.1#4 « 10.384), 108 (8
[), 109 (14.584 - 8EA) D6J71%, 35 DIFHDH
EHALTHDA, [FURE - Irf s XA
REOCBFENALTW-EEXD L, BEES
50+ 53 - 61 & F2FEFEF59 + 108 « 109345 18D %
FEEALTZEEZ OND, REEF34 (6E - [F),
37 (1084 « [A]), 38 (134 « 6iA), 39 (4.284 - [F])
DAFE, 1O Z LFEEAL TV D,

F7o, B/IMERORZFEE 25 (8.464 « 7.580) 115K
BIEEHZEA L, £7-, BFRFKAIERDEFESS3
(418K - 528A) (XBEMS 154 0 A\ U CHERS 1584 58 )
L7,

ZOXHIZ, ARG HFICAOIE A A LR
FR25 (194%) W2 &b, KREFE &M
LTRECNEANDEBZNBIN-LEZOND,
ZbZh, PO A28 T T O RFIZIT D
72, 1BHOF L 1IBHOBRE 2T A L TV BRITE
NENIRFT L6 W=D, ¢ LAIEEDOFE2~47T
WHTDBERNEZ T,

1EHD 2 BT 3 2 R 595 (6314 1 7HA)
66 (4284 - [[]), 20 (344 - [A]), 51 (29.2#4 - [F),
75 (28 + 1084), 3 (2784 - [F), 81 (27#A - 8HA),
5 (6 - [[), 87 (1584 + [A]), 42 (14#A4 « [F), 28
(1284 « [A), 19 (10.584 * 17.588) D127, #&E
S« FTA I AS CI10.5~63mAE « 8~42ikfE (20.9
W) 2oy, Z09 LETICEEEA LT REE
7519+ 20 - 81 + 95045 (SFH33.6HA - 19.181) AR
<&, BE--FAEBETIRE bIZ2~E (Y
24104 * 21.98K) 725722 Enb, K0 @&
FENHTATH 2 A U CRIMmAIC 2RI/t H LT
EEZEZBND,

1O %27 CTHAT 5 BEFE 597 (30.70A - 18.7
iA), 106 (22.28A - 17.284), 74 (20.2ik - [A]), 26 (18.4
ik - [[), 31 (16384 - [A), 27 (153 - [F]), 98 (4.4
WA+ [A)) O7FE, REmEE (VY aNZIFE72Y
DiEifE) TIE4.4~30.7m08 (18.284) T, PrAHfE
TlE4.4~202ik08 (15.76h) 72-7223, 2D 5 HLF
TR BN LT B 5527 - 31 - 98377 (K12
k- [\) ZBR< &, e mfE ClI18.4~30.7ifE (22.8
W) C, FTA RS CIR17.2~20.2i08 (18.6i4) 725
2 lehn, RE - FrAmEME S bICEMRERZEIH
TACH A IEA LT XD A REICEE L T



TeEBEZBND,

IBHO %237 CTHA T 5 EFE S50 (39.414 - 22.9
#A), 53 (28.08A - 20.584), 61 (16.58A + 10.78A), 59

(16.214 « 3.264), 109 (14.6ik « 8.1i4), 89 (9.7iA *
4.78K), 112 (9.58A - 4.584), 108 (8.3#4 - [A]), 111

(448 -+ [A) D9FIE, REEME (Y aIXIFY
720 OEfE) TiX44~394i08 (16281 T, A
[HIFE CIE3.2~22.98 8 (9.78h) 7773, ZDHH
BT Z A LT FE 550 - 53 - 59 - 61 - 108 -
1090657 (CEH13.60A « 9.1HA) ZFR< &, FE mfk
TlI4.4~9.7ikJE (EH7.8WL) T, FrAHE CTli44
~4TiE CEHA5ER) 72o7-2 &b, & - rh
AL L B K — M BEN BB Z A
L CHREMBMICEZEICER L W B 2 b s,

1O 247 THEFRIIEA T 5 R FEE 538 (136 - 6
#A), 37 (1084 - [[]), 34 (6#A « [A]), 39 (4.28X - [F])
%, BE A - T RS TIX4.2~130)E - 4.2~10
g (CE6.580) 7272725, 1R bF IS E2REA
LCWirnoiz,

SO BT T 5 RF L2~4F THATH
BEELERTHDE (I y aNITRE R & T
FEOMkE), B - frAmEETILE IZZWIEIZLF
Arf, 3F3E, 254, 4753 T, 174720 o
FRE - T A R Tl & BICZWIIEIZUT T (6.44),
273 (2.588), 3FALA (6.580), 45464 (1.88A)
Eole, £2LT, HHERFFITHITHEZA L
DL, 174720 ORE HEAE & PTA R CTIEZWIEIC
LT, 373, 2R R & LF T, 273, 2
PR 72D, 14720 04F0OFTH K

(0.25~181) L#E - FrAEE & ORIIZIFIEDH
BIRRN R OB 0, BiiziC1BE D 4% 37 CIH R
AN LT EBZEN RO IROICEEZRA (@EE) LT
mEEZD,

1FHOERIE 2 FTA 45 D1%, BEEFZ83 (41HL - 52
WA), 91 (26WA « 19%A), 64 (16.5HA « 6.584), 37 (10
WA - [A]), 25 (8.4#A -+ 7.58A), 6 (4.3#A - [A) D6/~
Ay

BFEEF93 (32.50 - [A]) NESIBEATIAL, *
7o, EFEEE83 (41K - 520K) ASEERE15E & K1 A
i LT\, 28, BO1F Y70 OFTA %1320
MEEE LT DAENKE N7,

TR T FE R O A B2 PEY) OVERF RS e © 26\ T 8K
DEIE 1y aNIItED & RO R 2R 7= El

) &, 2008 LA BJE S HEE62.5% ([F]) - 3E25%

(18.7%) + /INFK12.5% (6.2%), 10.1~208AJEH H %
50% (45%) + /1NE40% (15%) = §20% (0%) * 5E15%
(10%) * E#10% (5%), 5.1~108AJEH3/1N2257.1%
(23.8) - H#42.8% (28.5%) + ©28.5% (0%) + £ D
fln (R - 58 - B30 £4.7% (H), SHALL @A
241.8% (37.2%) + /NE372% (18.6%) + H#13.9%
(11.6%) + 13.9% (0%) * F11.6% (6.9%) - Bix
6.9% ([F) T, 10.18ALL EE I3 O HEICE -
INEDPR DS, 5.1~ 10848 CTldie 2 O/NE I HEEN
WE, 72, SHALLTE TS O ERIT/NER RN
TWe, 226, ARHEEMOHHEOMENT, #
EHIHENZWVEZFIZ OB T, WS, FEHEZRIE
EUNE - @R - B E OB A FERRAIC R LT 2
ERDND,

8B AR O FEZETT B E ORI (7 > = NIT]
P20 o BED) 1X, 2018 LL EfE167 251157 - 1,840
A (167.2H), 10.1~20#AE20/7 72367 - 4150 (69.1
H), 51~108AJE217723357 - 145H (48.3H), S&ALL
TIE435 23567 « 135H (22.5H) 174720 O H¥K
20 B A BE & T DWAENRKIZ -7, £z, HE
fEIRILIE, 20.18ALL EFEASTA 555 - 220H (44H),
10.1~20A 82512 - 1077 - 7158 (71.5H), 5.1~
10WAJE 2323 A+ 1657 + 2,450H (153.1H), S#WALL /&
2323 N - 2057 - 3,160H (158H) EL17%7-0 DA%
WZI0MB 25 & T DN R KIZ 72, 207w,
20.1EALL L J8 Clds b B ICEM T 2 REN S
Mo T=DITK LT, 108ALL T E TIIEM S5 B
DENEZENEL T, FIC108LL LA 201800 1
BB Rt L TS 25,

—J7, RE AN ORFENTTE (Y a IR
BOEE) 1, 2018 LRGSR - - Ek
EREREDSN 57 (31.2%), 10.1~2084E A3 Zef -
TP - PAJE B - AR E D14 - 135 (65%), 5.1
~10AfE DN ERZENE T - BN - PGB - AJJHR -
HEHEA 17 - KEEREERLEO1ZAN 95

(42.8%), SEALLTJE3TRE « WA - TR - PEHIE
B - FEEEREEREDI0AN - 277 (62.7%) T,
R TR & REZEANEE T DI D T HCOIAE & ORIz
F LA EHBERERE BT Z LB TERN,

3) BHRESEREZICBITIEMNHEEFOEL
PR 101F N B3 F A~ L =D 5% L=



72O THY, AR LT FZOARRA 0 HliEA
L7FIZIF b otz B9 2 1LC, 1658005
13~ LIEEEZD S5 B, HEN6T LS~
(P Iz AR = O FEUI8 7 2 B 107 ~FEN)
TR D6~ LTons, SRS F 132
FTEDLLT, B LOE TN LZL IR

X

A FERI O F 420, 5018, B 1A H2H
~HEINL, 20.1~500A 82395 & 2D 53, 10.1~20
FASE N3 18 ~HEAN L, 5.1~108A& H3307 />
B27F A~ Lz DIkt LT, SEALL FE336/7 2005
46 ~HEIML, LT R0 25 0 B3~
LizZ &nh, HHIFTE OFME DL ORI T LIZ &
=25,

RE O PSR (1 Yy aNIEEIE) 1%, 20.16
PLERER125 (14.1%) 225165 (16%) ~, 10.1~
200ASE 318 (21.1%) 752057 (20%) ~, 5.1~
L0FAE A3 1977 (22.3%) 7052177 (21%) ~~, SHALL
TREM365 (42.3%) 225437 (43%) ~, FHuIa
P8 CHEIN L7228, 2 DOFIE TIiX20.18LL g & Sk
DU AR L 7= D12t LT, 5.1~200A 8 134
WLIZZ Lnnh, REBMAZILRT DR L TR
IbT D REF~TBHLIZEE 25,

BIERFAHOESG (7 y 2T ERAERE S
TeEIA) 13280% (82.3%) 7>567% (73%) ~B/b L,
F7o, REEAENOBIERFEOEIGIEL, 20.18LL
g 2358.3% (66.6%) 7 543.7% (50%) ~, 10.1
~20 A A361.1%0> H540% (45%) ~, 5.1~ 108AJE A
89.4%7 1 66.6% (76.1%) ~~, SiALL T J&E7391.6%

(94.4%) 72590.6% (95.3%) ~, SEALLFJEDHIT:
FREAERZGUOHEER< BB TR LR, 20
P MEIES. 1~ 1084 & 22.8%, 10.1~20#A/E21.1%, 20.1
LA EJE14.6%, SHALL FIE1% T, 5.1~200A8 CThx
b Lz, 2 b DRFIT/IMEREZ KR TH =D
T, HFMAERESETLTWZEE X5,

AT N O ANHLD3189. 747> B 255. THA~66FAHE N
L7zt LT, [ U< AR O HLA262.5847)
52520 ~10.5HAA Lz 2 L d, BEEAEARIF
FTHHEMBAOND, —F, AN TRROHED
AT A T A 12200847 5 176,58~ L, Z DD
ANEH1R2ADPB8ANED L, £z, ZOMoH T X
SEMNBAF~NEAD L, TOAFHFAEMEIL10.58 b
WD L2 Z Lo, SAOMEREEMITAFT 5 &

b L, SR E LT ERE 38/ Lz,

L ZAD, RN O HER (U Y 2Nl
Y70 oS 1, 20180 B 1280
5 AR L7202t LT, 10.1~20 A8 & 5.1~
10WAJE 2300 D> & THA & 15.584 (7.78h) ~, F£7=, 5
BALL T 8 233040 B 8.70A (4.384) ~ EHEM L T\ 5,
fth )5, F&E AR O AMIERE (7 Y 2 PIX1I %47
0 O AHERE) 1, 20180 gAY 12284 (30.584)
MH131EA (16.384) ~~, 10.1~208A /85354384 (7.7
BA) 7> 588304 (8.08A) ~~, 5.1~10uAJE138.91k (4.4
WA) 527404 (4.584) ~, SHALLTE234.500 (2.2
) NHIEA (4.580) ~ & 2BV AR
DSEEINL TV A3, 174720 TIESEALL T @ 232154
O HIN L 7= D42k LC20. 1 8ALL B & AN IEIE -0 L 7=,
DF Y, SHALL T E DN i b BERAY I fE A RS A HE R0
UCREAFEICHEFET DL, £, 2018
P EBIZBWTCOREHMERES D LT, 2
& L TBRILOB)E RNITL TV D,

17720 OFHED NEIZ4IND D44~ L,
7o, RRE RSB D1 Y0 OF RO AT,
20.18ALL EJEANT2 N7 55.7 A~ 10.1~208A & 7358
A B4R~ 51~108AJE D51 A DH5.0AN~, 5
WAL FEA3.6 A2 H3.2 N~ & REBEUD L2, 1X
E EEIEERAIENRE o7z,

R HFER O 17 Y4 72 0 O AL, 20. 184 1
JE& 2327 2047 524 TIA~A L, 10.1~208AfE311.7
A 5 11LOBAIE L7278, 5.1~ 108AJE A3 7. 187> 5
T2AEEE U, SIALL T3 1A & B B 7o Tz,
7, REEmEAENNCIT 2174720 ORE I,
20.18A LA b & 2336.38A 7> B 32.38A~J > L 7= DI %t
LC, SHALL FIEAS3. 20 B3 AR L 7= b DO,
10.1~20 A8 23 14.78A0> 5 150~ L, 5.1~10
ASE N T.SHADN D T8EANMIE L7 2 &0 B, FTf - %
EOWAICEWTEMREAETLIZEE X5,

4« BRIS - B2 O R & OFT A $0%19.180
526280 L7208, IKIF4UE D 5 10E~, F 7=,
HH 16PN B156 P~ Lz, E7z, & mfEh
BT D1 LT720 ORBZSEOFAEH (I v a ik
HHEEZEZLFHROFE) 1%, 20182, EfE230.7580

(83.3%) 7250.65H (81.2%) ~~, 10.1~20#A/E530.4
50 (55.5%) 7504880 (65%) ~~, 5.1~108AE%%0.1
§H (21.0%) 2>50.158 (23.8%) ~, SHALL F/E730.02
86 (5.5%) 7>50.188 (13.9%) ~& SEALL T @ D48



B (B IR0, FI@Aassn) L7=—7 T, 20.1
ML BB L=, £72, HEEZELFHOES
1520 18ALL_EJE 2380 L, 10.1~208A B 12K\ TSk
DIFEAHEMLTEY, 10.1~2080E & SEALl FEN
RO AKRUEZ S22 AL W52 5, 2
ZxF LT, BKIE, 200884 EJEA33PEH 5 1PE~,
10.1~208 23 PEN B0~ L, £72, 3 (>
SANIXIF S0 OFTEE) 1%, 20.18 20 EJE 233220
(2.60) 225371 (2.3P]) ~, SILLTE 6555 (1.5
B o6l (1.4%) ~EMmL7zolzxt LT, 10.1
~ 20 AJE 23433 (2.3%)) 22532 (1.63P) ~, F 7=,
5.1~10mAJE &35 (1.80) 225260 (1.2H) ~J
D U7, 1A% OFrEEILERE TR LT,

L, FE - ZEBRED L LIZonT,
T8 ) 21T TSIRMEE Kinie DFAIC R U TEn
72D/ EREIC LD ) T3 S z680] BET D
(R 88D g e TR RIS B T R
IR E LT Y 2 BFIFICZE b oom<
ZEIFRRAZERBERZAIZR/O LS HDHFE
THICIEY, — T alEL - > & TG &S
DI DTHE LN DFEZRZ M RKET] T, DV,
B FARIRTAT L2 S T2 O B B T L
Fobn g BRI e ks BEICOWTE, A
HBOWRMNBRATH 572012, D E KT D
ZEFTTERV, [HE] %I TRE3E 25 M
| ERNTz Ly (LR 828

TR T FE R O - B2 PEWY) OAER RS DN e 26 D T E D
FE Oy aNItEY & RO BEF 2R i-ElE)
%, 20.18AL LR CIE, HFENS58.3% (41.6%) 76
62.5% ([F) ~, F7=, FEN0%HN525% (18.7%) ~
L7203t LT, /hEDS0% (25%) 72512.5%
(6.2%) ~JBY L, 10.1~204)8 ik, Hi%2338.8%
(33.3%) 7H50% (45%) ~, F7z, Z10%N D5
20% (0%) ~, S HIZ, mE®R0%0510% (5%)
ANEETHEM L0 LT, /hER50% (16.6%)
MNH40% (15%) ~d L, 5.1~10kE T, /h&
2347.3% (10.5%) 7557.1% (23.8%) ~, 7=, &
230%02528.5% (0%) ~, S HIZ, @Y - % - i
0% 5H4.7% ([F) ~E&2THEMLZDIZx LT,
Hi57368.7% (36.8%) 7> 542.8% (28.5%) ~JBD L,
SHALL T CIX, /INEN41.6% (11.1%) 7>5372%
(18.6%) ~, & %71336.1% (19.4%) 7> 541.8% (37.2%)
~, HEER0%DH13.9% (11.6%) ~, ZEMR0THD

11.6% (6.9%) ~, BHiE230%056.9% ([7) ~Hihn
L7=DIzx LT, §.2333.3% (8.3%) 72513.9% (0%)
~EA LTz,

LLED Z &6, MR RS e 2 D IRPEMI, 20.1
AL L8 I H 3 - NS HEE - BE -/ E, 1001
~20 A E TII/NE - HEEN O HFE - & -
EY~, 51~ 108 TITHFE - /L B/ANE - 1k -
oo e B iR, SHBL T TCIUINE - m -
O ER e W TR LT, £,
HaEZ FEICRE T2 BEZOFENEAD Lol
S50~10BDOAT, &6, FI/NEERIETDE
FOFHIE, 10180 EJE TIEd L7223, 10 AL
TRTIEHEMLZZ &0, FEAREMEMN/INE
MO HFERWLE - BRABITL, FMEEICET
D BB IER T DI o T2 2 L b
%o

BB OJEIRDLE, WEOHR FENSE T
RIRDTOIZHMITHER T2 Z LA TE RV, &
LdH7= 0 E/ B %) 52000 L EAE4T, 100H LA 1
5200 H R E£TEH T, 100H K% H T & 772
T &, FETBIADBS5 (4008 - 3008 - 220H - 200
H2/7) ~, HLBN0OAB45 (175H - 140H - 130
H2F) ~, HI216A25175 (80H27 - 60H2
F«50H35 < 40H27 - 30H27 « 20H - 15H + 10
H3F) ~E2THEML TV,

% R O B3 S B A T 2 P (1 v =
I F 2 OEIE) 1%, 5.1~10882347 (21.0%) 7
5377 (14.2%) ~Y L7223, 2018 L0 EE A8~

(66.6%) 7>H 1177 (68.7%) ~, F7=, 10.1~20ik
JEH4F (222%) 1H6F (30%) ~, S HIZ, 5k
UTFREH1T (2.7%) 5677 (13.9%) ~HEINL T
W2,

— 7, #E R O WA R T B D3 D AL

(B> aNIEFEOEIS) 1%, 2018 L0 EETIE35

(25%) BH5F (31.2%) ~HInL, 7=, 51~10
B THI27 (63.1%) 7251677 (76.1%) ~HEAL
7eDIZx LT, 10.1~208A 8 TIX10F (55.5%) 76
1077 (50%) ~, & 512, SHALL T TIiE20/7 (55.5%)
52057 (46.5%) ~E LRI o120y, WEIEE
JEETTBEDNDEZORNIGRED L2 &b,
BE~ORUFNETT D L L BIT, &0 DIF20.18
LI EJE & 5.1~ 10018 TR 57 8 ) o fiis &3 1
MUz Ll L > TR LB X B LT E S 2

o S



Do
R AR O RS B 0 (I =
PHUTFEcDEIS) 1%, 20.10ALL L& 2320k & kLA
BED2N - 277 (16.6%) 2O AKIOREGIEE - #
fll - SEEEEFEEOSA - 57 (31.2%) ~, 10.1~20
BN HELER - TRT) - EYBEEHEDO3IAN - 35
(16.6%) 7~D 2l - 1774 « PAIER - BRAR E D14
A+ 1375 (65%) ~, 5.1~108JE D HFEREIE R - &
KL - BEEATTRE - SABRIMATREO4N - 37 (15.7%)
DOIEEENEFE - WA - PR - AR - B
FE 1778 - REEEREH R EDI2A - 977 (42.8%)
~, SEALLTIEDY TR &t (%2 N) - Fa= - i
D WPE NEk - 1T - fifi 0 LS - R - BT
pa e BBy 7R EDILAN - 105 (27.7%) 125
TR -ATRE - WA - PHIE B - REFEREEZ R ED
30N - 2757 (62.7%) ~ZAb U7-, RSN EEk
EXEOFERKEICHML, Lrb, 2Bl
FREN AL LTz 2 LD, 2R E LTl ks
ITLZ Enbnd,

V. 8bYIc

REFHTIL, B PERFRHICR RN 2EICER
WTCTHEIN L, B8 T FE CIESIALL NI O 33 i & 1
ML, ZAUZ20.08 L EJERSRWIEDS, AR EIRD
HEZOFHITT LA LTEY, BElo
BT T ABEN A b, £z, HHERGH
I FOHEN M SN T b b BT, 4 - BEE -
BRSO K ZE OFTAEAEM L, 10.1~20A)E &5
ML TP KM FE S 2Rk b2 <AL TEY, 2F
& U CHE RS EAE A /N3 2 & [RIIRF L A Hi A
I L CEMEROFEOEIGNED LIz & L
2D, LA LD b A PEAER T 28 23 i CHR
DN, REEEEESEMN L2 L2k > TEM
BALITFRHRRICEI T L TV L F 2 5,

FEAREEY O EREIC OV T, #ERiZB T
LMD D H TP ENR b ED o T NEN B
MR DIE » BRI L TV, RRICAKHE
JERRFE BT 2 DR EETZ > 72 108 LA T O A0
JEIZITIRTE B ) OB M A LR T D RE B W
77

JEEETTEE AR 2 P& O OFIGIE, SEALL
TRIZRTI0 L B2 L7228, #iiz, 5.1

~10MAE TITPIR L7=Z £ 205, B H SR~
T2 ENR LR > 72SMUL TR TlXir LA
AL ST LI L B 2D, —J7, WRIHEZETE)
FHEDPWNTZFEIZOWTIT BT 2R T 2 5%
PSR U 72 5.1~ 1OMAE 1 YR\ T B H i 1 R 8 i ek
L7220 1BALL RS0 L7z 2 & h, AER
IEREIT LT E T2 D, ST, B¥EATE&
OZOFEMSHLL T £ 101 ~20 82 F .0 & L
TRIEZHEML, Lab, ZOMES SR LZZ
EDD, BLECITEGERICEIT LTI B 2 D,

ZO ko, ARTIIMHERE OmESNENT S
&L HITEM B R & BUR LD Rl T L7z,
RSO A TH 2 RFREIL, £ 0
AT D B RIEN & ORRIFRIRE O Z 3R <, £z,
JED AR U T R o B HAT7E 5 7228, BRINIC
KLU T EHOMAME 72> T2, E72, LA
DERFRH DAL O RAT & B 5 o100, THh
OFTA (M - /ME) BRSNS, Tk 5 T8
DOBBERROND Z & TH DN, FLEM» L O
A HUEFE L Y b AL RA o~ THLH ) HiEmfgs b
EIE N QAY N

BB, PEBEAET - WS- BRI E L
BB OBBERRFEKRICH Y, Fo, ML
2D N EN 2 EOFEMERE L, 2>, FEEAVH
REL TVl tEnnEZXDE, 20X
5 RERIEZ W B U - T1OD BN OZ A2 Blo
TOMTT & TlEe<, T LAKRH - BRI - STk
JERT 72 & & DA SR 22 B ME IS+ B L 72 3
LN HRETH D,

pe3

DREMINE, SR (1993) ABERE RV, ek, IR,
MEE - AEE L7 BT, BIR (1995) A & 47z,

Dkl o TEAMERFAAEDLICFEIT L C) A Lo
REFLOTHITLRES NILAX) 18, 228, K
FORPEIZOWT, RIERI3FE LTWDDICKR L
T, HEIZIOF & LCWD 00X, SRks TR )
TEIC KAuE, TR MEGRAE L A TR 2013
FOMIRCTH 5, FERT & FEEL L OMBOBZRE, 5
FrEoFERELTRORIIR PO ORETH D11 D
ThdbEno.

D ukh, p.94TIE, HYPRHEERAFEIIERICB T HAF O



ANODAIBANTH Y, 17470 OFBED NEIT42 N 103-120.
FEolzb LTWb, £z, HEDQITRLIE LT, L4 FNF—, 2013b : HPEERERTHIZ H XI5 2 BARE

& EBSITITF R OEF O F IR ER N A bl FOBNL. SUICRFRGmE, 33, 59-86.
FIY —, 2014a : HHEREEEMKOILT 7 FITR 1T 52

£o# . @RRERR e, 34, 53-87.
M —, 2014b : B HERSIALE A G ER KRR B

1. BEFNI24F B SRS R A s B R B E SO, At TR, HE, 36, 188-212.

SGRAEE RIS, £85H, MiNekhEkA Sl E FMF —, 20152 : EBRALRITE AL RATNZ I 1 2 #R 358
W5 RARATES, 1939, L. RRPFEATSE, 18, 63-90.

2. AL A TR IR, B I34E B B R A s B M —, 2015b : R ERTALE SRR - Fics
WL ETEHURROR, RSk ST R 120F - L3RS D RERSRRGE . BIRKR TR L, 35, 5-35.

B 168, £95H, FBEMNSREMRXSHFRAR, 1939, FEMIF —, 2016 : FPIERE T EE M X EHE RS o AT 3

3. WBFNAEE BRI WRS SR SRR, 4 T OB IR, BRI WE, 36, 45-74.,
1678, NSRBI SHEFIAES, 1940. FH ¥, 1980 1 1930FERFEILAMMERIA IC 1T 2 B R84y

4. TEERALSRR S T R, AL SRR SRS (—) — fik. TOT IR, 21, 48-62.

RERCIR R — DRI PR SRR —, LSRN RN 14488 - i PR B, 1995 HAR O hEERE AT, KT EbE, HUR,
SR IEE R SR, 22165, WERAE, 1939. 350p.

5O VR TR, (LR FE R IR IR A R — B S D AT B #1987 0 1930450 R E O LA E — R b A pE
RIFICKIT LT= D8, MHRERELE, 2718, [EL IZDOWTOZOOBRE O < o T—. fEERFE LT, 53,
TR B P E AR AT JERT,  1939. 59-77.

FHHE—, 1975 : O EO—MEHEFICR T 2 RE
X JE SR DN T, RPESAFSE, 33, 1-34.
FHVE—, 1988 : KAFIFSE - fifiie. # R0 K 2HCE T

R F —, 1993 : hHEREHIFEIEICBIT 5 A AROHEB) gemty (N3C - aBER), 39, 122
— 1980 AR DAF e & Pln & LC—. EEITED T,

24, 20-36. MHRD) A, BIEprsefeBhpki e (R JEB) s+

FMF—, 2010 : HPERSIILAE T D RN & B TFHAT) 20134 B ~201 74 B THEbEASRARTTRAIC L 2
MRREHEEOER. HIEEH, 92, 31-60. EHLAPE AR 3 g O FRHESE) ITFERERE 77

M —, 2013a : B AE AR 5 5 3 4T OB 7= A i WF—, BUEE525301029) 12 K DHFTERR RO —HTH
LA ERRE T L ORER. BRKFREFWE, 33, D.






H AR S, 55495, 67-76-2—°, 2018
JAPAN SEA RESEARCH, vol.49, p.67-76 2018

On Specimens of Phreatoasellus kawamurai (Tattersall) (Crustacea:

Malacostraca: Isopoda: Asellidae) Collected from a Lava Tube in
Matsue in Shimane Prefecture, Japan
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Abstract

Phreatoasellus  kawamurai (Tattersall) (Crustacea: Malacostraca: Isopoda: Asellidae) was
redescribed based on specimens collected from a lava tube called “Ylkid6,” in Shimane Prefecture. As a
result of my examination, these specimens generally agreed with the original description, but several
differences were found. Key differences included: a concaved posterior margin of pleotelson; a not
remarkably short pereopod 4; the number of setae of exopod in relation to pleopod 3; numerous setae on
the middle lobe of maxilla; and a not so short exopod in relation to uropod which are considered to be a
geographic variation. Collecting new specimens would be difficult for the conservation of rare species
such as Luciogobius albus (Regan), due to the danger of ground collapse. I therefore redescribed this

species based on a collection from the lava tube “Yikido,” in Shimane Prefecture.

Key Words: Asellidae, Isopoda, Phreatoasellus kawamurai, redescription, taxonomy

An underground-water asellid genus Phreatoasellus
Matsumoto is characteristic in large size, blind or almost
blind, pigment-less white body, having plumose 5 (not 4)
setae on mesial endite on maxillula and so on.

Hitherto, ten species of the genus Phreatoasellus
have been described as valid: kawamurai (Tattersall,
1921), miurai (Chappuis, 1955), akyioshiensis (Uéno,
1927), 1960), yoshinoensis
(Matsumoto, 1960), iriei (Matsumoto, 1978), minatoi

higoensis (Matsumoto,
(Matsumoto, 1978), uenoi (Matsumoto, 1978), awaensis
Nunomura, 2014 have been recorded from various parts
of Japan and Phreatoasellus joianus (Henry and Magniez,
1991) from Korea.

Recently, I had a chance to examine a specimen
collected from a lava tube called “Yukido” (Fig. 1),

which had been collected by Mr. Hidenori Yoshigou.
However it was, regrettably only a female specimen,
therefore, some additional specimens including both
sexes were necessary for identifying. Fortunately, some
additional specimens collected by Dr. Ichitaro Niibe of
Shimane University were placed at my disposal, through
the courtesy of him, with the introduction of Mr.
Kazunari Kadowaki. As a result of my study, these
specimens agree with the original description of
Phreatoasellus  kawamurai  (Tattersall), but some
differences were found.

As this species may dwell only in the limited caves,
collecting of new specimens is very difficult, especially,
collection in this lava tube may be difficult for

conservation of rare species such as Luciogobius albus

"Noto Marine Laboratory, Division of Marine Environmental Studies, Institute of Nature and Environmental Technology, Kanazawa

University, 4-1 Mu, Ogi, Noto-cho, 927-0553 Japan
*Author for correspondence
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Regan, and dangerous ground collapse. Therefore,
almost all the appendages of mainly male specimens

collected from this lava tube will be described.

Asellota Latreille, 1802
Asellidae Rafinesque, 1815
Phreatoasellus kawamurai (Tattersall, 1921)
(Figs. 2-5)

Caesidothea kawamurai Tattersall, 1921,
pp-417-419, figs. 11-18; —, Uéno, M. 1927, 360-361.

Asellus (Phreatoasellus) kawamurai (Tattersall,
1921); Matsumoto, 1962, pp.166-168, figs.1-21; —,
Matsumoto, 1963, 59-63, figs.113-122.

Phreatoasellus  kawamurai (Tattersall, 1921) :
Nunomura, 2013, pp.54-57, figs.19-20.

Material examined: 13 (7.6 mm in body length)
and 399 (4.5-8.0 mm in body length). Y{kido, a lava
tube, Daikonshima Island, volcanic island in the middle
of Nakaumi, Matsue-shi, Shimane-ken, 28, Nov. 2004,
coll. Ichitaro Niibe; 13(10.6 mm in body length) , same
locality, 18, Nov. 2004, coll. Ichitaro Niibe; 33'3(7.2
-9.0 mm in body length) and 19 (approximately 9 mm in
lengt: posterior part broken), 10, Dec. 2004, coll. Ichitaro
Niibe; 12( 12.4 mm in length), same locality, 11, Apr.

2005, coll. Hidenori Yoshigou. These specimens will be

deposited at Toyama Science Museum (TOYA
Cr-23753~23762).

Description of male from Yiikidé. Body (Fig. 2A)
slender of uniform width, about 4.5-4.8 times as long as
wide excluding both antennae and uropod. Color white
in alcohol. Surface smooth. Cephalon (Fig. 2E) almost
0.6 times as long as wide, without any projections. Eyes
very small, each eye with 2-3 ommatidea. Pereonal
somites subequal in length and almost uniform in width.
Pleotelson (Fig. 2F) 1.8 times as long as wide, posterior
margin with a pair of shallow concavities and small
projection of medial area.

Antennule (Fig. 2B), reaching the middle area of
cephalon, composed of 3 peduncular segments and 15-16
flagellar segments, many of them with 1-2 aesthetascs.
Antenna (Figs. 2C and D), reaching almost the posterior
end of seventh pereonal somite, with 5 peduncular
segments and 44-71 flagellar segments in male. Left
mandible (Fig. 3A): pars incisiva 5-toothed; lacinia
2-toothed; 11-12

three-segmented; segment 2 as long as segment 1, with

mobilis serrated  setae; palp
6-20 setae on distal half; terminal segment with 8 -20
short setae on inner margin. Right mandible (Fig. 3B):
pars incisiva 5-toothed; 11-15 serrated setae; palp as left
one. Maxillula (Fig. 3C): mesial lobe with 5 plumose
segments, two of them shorter than the others; lateral
lobe with 12 teeth at the tip, five of them serrate and
shorter three. Maxilla (Fig. 3D): mesial lobe with 18
serrated setae and 24-30 setae; middle lobe with 24-30
and lateral lobe with 30-33 setae. Maxilliped (Fig. 3E):
endite with 6 coupling hook on lateral margin; palp
five-segmented, second segment biggest, with 15-16
setae on inner margin and 3 setae on margin; third
segment square with setae on inner margin and more
than 15 setae on inner margin; fourth segment slender,
with 2 setae, fifth segment with more than 21-23 setae
around the margin; epipodite wide and almost triangular,
with 15-17 setae around margin.

Pereopod 1 (Fig. 4A): basis about twice as long as
wide, with 5-6 setae on inner margin and 2-4 setae at
inner distal angle and 2 setae on outer margin wide;
ischium two-thirds as long as basis, with a seta on inner

margin and 2 setae on outer margin; merus trapezoid,



Fig. 2 Phreatoasellus kawamurai (Tattersall, 1921)

A: Dorsal view of whole body in male, B: Antennule of male, C: Antenna of male, D: Antenna
of female, E: Cephalon of the same, F: Pleotelson of the same, G: Uropod. Scale bars: A, C,
D=1.0mm, B,G=0.3mm, F=0.5mm.



Fig. 3 Phreatoasellus kawamurai (Tattersall, 1921)

A: Left mandible, B: Right mandible, C: Maxillula, D: Maxilla. E; Maxilliped, F: Pleopod 1 in
male, G: Pleopod 2 in male, H: Pleopod 2 in female, I: Pleopod 3, J: Pleopod 4, K: Pleopod
5. Scale bars: A,B,E,F=0.2mm, C,D = 0.1 mm, H-J =0.5 mm (A-G, I-K male, H: C, D
= 0.1 mm, H-J = 0.5 mm (A-G, I-K: male, 7.6 mm in body length H: female 12.4 mm in body
length).



Fig. 4 Phreatoasellus kawamurai (Tattersall, 1921)

A-G: Pereopods 1-7 in male.

Scale bars: A-G = 0.5 mm
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Fig. 5 Dorsal view of female of Phreatoasellus kawamurai (Tattersall, 1921)
A: Dorsal view, B: Lateral view (body length 12.4 mm; photo taken by Mr. Hidenori Yoshigou).

with 7 setae on inner margin and 2 setae at outer distal
angle; carpus triangular, with 6 setac on inner margin;
propodus about 3 times as long as wide, with 15- 17
setae on inner margin and 3 setae at outer distal angle;
dactylus as long as propodus, with 10-11 setae on inner
margin, with a group of 7-8 spine-like setaec on distal
outer margin.

Pereopod 2 (Fig. 4B): basis 3 times as long as wide,
with 3 setae on inner margin and 8-10 setae on outer
margin; ischium three-fourths as long as basis, with 4-8
setae on inner margin and 5-6 setae on outer margin;
merus 55 % as long as basis, with 4-5 setae on inner
margin and 4 setae including a long one at outer distal
margin; carpus 1.9 times as long as wide, with 10 short
setae on inner margin and 1-3 setae on outer margin ;
propodus 0.8 times as long as carpus, with 3-5 setae on
inner margin and 1-2 setae on outer margin; dactylus

one-third as long as propodus, with 4-5 spine-like setae

on inner margin.

Pereopod 3 (Fig. 4C): basis 2.4 times as long as
wide, with 2-6 setae on both margins; ischium two-thirds
as long as basis, with 3-4 setac on inner margin, 6-7
setae on outer margin; merus short, 0.6 times as long as
ischium, with 6-7 setae on inner margin and 4-6 setae
including a long one on outer distal area; carpus 2.5
times as long as merus, with 8-10 setae on inner margin
and 2 setae on distal margin and about 4-5 short setae at
outer distal angle; propodus 0.7 times as long as carpus,
with 7-8 setae on inner margin and 5-6 setae on outer
margin; dactylus two-thirds as propodus, with 2
spine-like setae on inner margin and a group of 5-6 setae.

Pereopod 4 (Fig. 4D) 95% as long as pereopod 3:
basis 2.4 times as long as wide, with 3-6 setae on inner
margin and 1-10 setae on outer margin; ischium
three-fourths as long as basis, with 3-7 setaec on inner

margin and 4-6 setae on outer margin; merus 0.8 times as



long as ischium, with 5-6 setae on inner margin and 4-6
setae a including a long one at outer distal angle; carpus
1.8 times as long as merus, with 10-13 setae on inner
margin and 5 setae on distal margin; propodus 0.9 times
as long as carpus, with 8-9 setaec on inner margin and
6-10 setae on outer margin ; dactylus one-third long as
propodus, with 3-4 spine-like setac on inner margin and
5-6 setae on distal part of outer margin.

Pereopod 5 (Fig. 4E) a little longer than the four
preceding pairs: basis twice as long as wide, with a long
seta at inner distal angle, 2 setae on inner margin and 3-4
short setae on outer margin ; ischium 0.8 times as long as
basis, with 4-5 setae on inner margin and 3 setae on outer
margin; merus half-length of ischium, with 5-7 setae on
inner margin and 2 long setae at outer distal angle;
carpus twice longer than merus, with 6-7 setae on inner
margin and 5-7 setae at outer distal angle; propodus 0.9
times as long as carpus 4-5 times as long as wide, with 4
setae on inner margin and a seta on outer margin;
dactylus one-third as long as propodus, with 2-3
spine-like setae on inner margin.

Pereopod 6 (Fig. 4F): basis elliptical, with 8-10
setae on inner margin and 6-7 setae on outer margin;
ischium almost as longer as basis, with 3-6 setae on inner
margin and 4-8 setae on outer margin; merus 0.6 times as
long as ischium, with 5-6 setae on inner margin and 3
setae at outer distal angle; carpus about twice longer than
merus, with 8-14 setae on inner margin and 6 setae on
outer margin; propodus long 0.9.3 times as long as
carpus, with 6-10 setae on inner margin, 1.9 times longer
than 7-8 short setae on outer margin and a spine on distal
margin; dactylus one-fourth as long as propodus, with 2
spine-like setae on inner margin and 5-6 setae on outer
margin.

Pereopod 7 (Fig. 4G): basis with 9-12 setae on inner
margin and 6-8 setae on outer margin; ischium almost as
long as basis, with 2-4 setae on inner margin and 5-6
setac on outer margin; merus 0.7 times as long as
ischium, with 6-7 setae on inner margin and 7 setae at
outer distal angle; carpus 1.8 times as long as merus,
with 5-10 setae on inner margin and 4-5 setae on outer
distal angle; propodus a little longer than carpus, with

7-8 setae on inner margin, 3 setae on outer margin and

4-6 setae at outer distal angles; dactylus 0.8 times as long
as propodus, with 1-2 spine-like setae on inner margin
and a seta on outer margin.

Pleopod 1 (Fig. 3E): sympod 1.4 times longer than
wide, inner border with 4 hook-like protuberances;
exopod ovoid, with 29-33 setae around the margin.

Pleopod 2 (Fig. 3F): sympod rectangular, a little
longer than wide; endopod rectangular, 2.5 times as long
as wide, with long horn-shaped basal apophyse
extending toward the inner margin of peduncle and a
small protuberance at the tip; exopod 2-segmented, basal
segment pentagonal, with 3 setae, terminal segment
elliptical, with 15-19 setae around the margin.

Pleopod 3 (Fig. 3H): endopod ovate; exopod
rectangular and larger than endopod, twice as long as
wide, with a transverse suture line and 9-14 setae on
basal area of outer margin.

Pleopod 4 (Fig. 3I): rami elliptical, endopod
elongated, exopod with S-shaped suture line and 3 setae
on basal part of outer margin.

Pleopod 5 (Fig. 3J): both rami elongated, but shorter
than pleopod 4.

Uropod (Fig. 2G) long and occupied about 28-33 %
of the whole body and twice as long as pleotelson;
sympod occupies of 60 % of whole uropod length, with
5-6 setae on inner margin and 6 setae on outer margin;
endopod three-fifths as long as basis, with 3 setae on
both margins and a tuft of 5-6 setae at the tip; exopod 0.7
times as long as endopod, with 2 setae on inner margin, 3
setae on outer margin and a tuft of 5-6 setae at the tip.

Female: Body (Fig. 5) 4 times as long as wide.
Antenna with 72~80 flagellar segments. Total length of
pereopod about 98 % as long as pereopod 3. Pleopod 1
semicircular. Pleopod 2 lanceolate, with 16 setae around
the tip. Uropod not so long as male: occupied about 22 %
of the whole body and as long as pleotelson. Other
feature similar to male. Other features are as male.

Habitat: Specimens were collected mainly from the
shallow rocky bottom with mud, near entrance, mainly
shallower than 10 cm in water depth.

Remarks: The specimens examined in this study are
identified to be Phreatoasellus kawamurai (Tattersall).

Though the original description of this species did not



refer to every appendage. After that, Uéno (1927),
Matsumoto (1961), Matsumoto (1962), Matsumoto
(1963) referred and figured some appendages. Recently,
Nunomura (2013) redescribed this species based on the
specimens from Matsuyama, Shikoku and pointed out
several differences from these papers. I found not a few
differences among the above-mentioned descriptions.

Among these differences, length the ratio of body
length to body width, relative length of uropod, number
of flagellar segments is considered to be changeable
according their age. As to the number of coupling hooks
on male pleopod and number of coupling hooks of
maxilliped, the possibility of the individual variation is
higher. Whereas, the following features are considered to
be geographically characteristic variation, because the
features are stables in the present specimens: (1)
presence of a pair of concavities on the posterior margin
of pleotelson (entire in original description), (2) not
remarkably shorter pereopods 4 (ratio of total length of
pereopod 4 to pereopod 3 in original description 95~
98 %, but 82 % in the Matsumoto’s report (1963), (3)
more numbers of setae exopod pleopod 3 (up to 14 in the
present specimens, whereas 9 in original description and
Matsuyama specimens), (4) numerous setac on middle
lappet of maxilla (24-30 in the present specimens,
whereas 16 in Matsuyama specimens, not reported in
original description), (5) relatively longer exopod of
uropod (more than 0.70 in the present specimens,
whereas about 0.55 in original description and 0.33 in
Matsuyama specimens) and (6) less numerous inner
spine-like setae on dactylus of pereopod 1 (10-11 in the
present specimens and 12 in the original description,
whereas 15-16 in Matsuyama specimens).

As explained-above, this species has unremarkable
but not a few geographical variations. These may be
because their inherent lack of dispersal ability and lack

of dispersal ability of isolation.
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Phreatoasellus kawamurai (Tattersall)
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A Report in Relation to a Third Visit to Japanese Companies and other
entities in Taiwan from February to March 2017

Tatsuya KOIZUMI' and Saiichi BENNO?

Abstract

From February 27 to March 5, 2017, a group of Kanazawa University students traveled to Taiwan
with the authors of this report. As was the case on the last occasion in March 2016, this trip was
primarily aimed at giving students an opportunity to learn about working conditions and experiences in
foreign countries from the perspective of Japanese workers in companies and institutions operating
there. Also, this trip was intended to give participants an opportunity to study Taiwanese culture and
society through visiting museums and academic institutions. Altogether seven students joined the trip.
We visited one non-governmental organization, three companies, and several museums and academic

institutions, including Academia Sinica and National Taiwan Normal University.

Key Words: academic institution, Japanese company, museum, Taiwan, university
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A September 2016 Report regarding a number of Villages in Yunnan,
Hebei and Shanxi Provinces in northern China (12)

Saiichi BENNO'*

Abstract

This paper serves as a memorandum of an investigation into a number of villages in northern
China. The main researchers at the time were Masao Uchiyama, Saiichi Benno, Jianmin Qi, Hiroshi
Tanaka, Tatsuya Koizumi, Jun Lu, and Tomohiro Kanno.

We conducted our investigations by interviewing residents in villages in three Chinese provinces in
September 2016. Firstly, we interviewed the producers of tobacco cigarette leaf in a village near
Kunming City in Yunnan Province. Secondly, we interviewed people in a model village in R County in
Hebei Province. Thirdly, we visited three villages in L County, Shanxi Province. Two model villages

among them used to be very poor.

Apart from these villages, we also visited the Yunnan University, the old towns, the museums, the
memorial halls, Qing Dynasty tombs, and village offices in Yunnan and Hebei provinces.

Key Words: family history, northern China, personal history, village
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