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Gouhara Sawako, the First Female to Obtain Doctorate Degree of 

Engineering in Japan  
 

KUBOTA Kenji 1,2)  TANIGUCHI Yoshihiro 3,4) 
 

Gouhara Sawako was born in May 1929. She enrolled in the Faculty of Science and 
Engineering, Ritsumeikan University, to study electrical engineering. After her 
graduation in 1954, she pursed a higher degree with the Graduate School of 
Engineering at Osaka University, and majored in Communication Engineering, where 
she studied communication technology in Kumagai Laboratory. In 1959, she was 
awarded the doctorate degree in engineering at Osaka University; she is the first 
Japanese female to obtain a doctorate degree. Her thesis was expected to contribute in 
the development of communication technology and electronics. Because of her skills in 
mathematics and physics, she enrolled in the Women’s College of Kyoto Prefecture, 
Major of Physics and Chemistry, to study advanced mathematics and physics. Through 
these courses, she developed an interest in science and engineering, and made her way 
into the communication technology. After her doctorate degree, she was married to 
Mr.Kawamoto, an assistant in the Kumagai Laboratory, in 1960. In 1967, she founded 
the Komoda Giken Company with her partner. They developed the original technology 
of information disposal and automationcontrol technology as a research-oriented 
company, which was later incorporated as Komoda Co. Ltd. In 2008, the president, Mrs. 
Kawamoto became the chairman of the board of directors and later the chairman of the 
advisory board. She died at 89 years, in January, 2019. 
 
Keywords: Gouhara Sawako, Ritsumeikan University, Faculty of Science and 
Engineering, Osaka University, Graduate School of Engineering. The First Female 
Japanese Doctor of Engineering, Women’s College of Kyoto Prefecture, Kumagai 
Laboratory, Komoda Giken, Komoda Co. Ltd  
E-mail: 1)kyuku@st.ritsumei.ac.jp 3)y-taniguchi@heian.ac.jp  
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 1)  1)  1)  1) 

 
 

Inhibition of plant disease by bio-stimulant 
Motoki Kubo1), Yugo Kumokawa1), Kurumi Higashimoto1), and Kiwako S. Araki1) 

 
In order to compare clubroot disease of Brassica rapa between chemical and organic soil environments, 

chemical and organic soils were prepared by applying chemical fertilizer and organic fertilizer to the same 
base soil. Significant changes were observed in soil biological properties between chemical and organic 
soils. Bacterial biomass in the chemical soil and the organic soil were N.D. (below the detection limit) 
and 7.8 × 108 cells / g-soil, respectively. Disease Index (DI) of clubroot disease was measured in 
pathogenic chemical and organic soils for the quantitative analysis. DIs at pathogenic chemical soils were 
higher than those at organic soils. When wood vinegar and Bacillus subtilis were used for inhibition of 
clubroot disease, addition of both bio-stimulants to soil significantly contributed for decreasing DI of 
clubroot disease. 
 
 
Keywords; bio-stimulant, plant disease, Phyllosticta brassicae, Bacillus subtilis, wood vinegar  
E-mail: kubo@sk.ritsumei.ac.jp 

 
1)  

1) Graduate School of Life Sciences, Ritsumeikan University, Kusatsu, Shiga 525-8577, Japan 
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Pholkaw P, Muraji A, Maeda K, Kawagoe T, Kubota K, Sanpa S, Tran QT, Kubo M (2019) Utilization of wood biomass for 
organic soil based on the soil fertility index (SOFIX). Journal of Agricultural Chemical Environment 8: 224-236. 

Aoshima H, Kimura A, Shibutani A, Okada C, Matsumiya Y, Kubo M (2006) Evaluation of soil bacterial biomass by 
environmental DNA extracted by slow-stirring method. Applied Microbiology and Biotechnology., 71: 875-880. 

Tran QT, K, Araki S, Kubo M (2021) An investigation of upland soil fertility from different soil types, Annals of Agricultural 
Sciences 66: 101-108. 

Kubo M, (2021) Suitable soil condition for efficient cultivation of medicinal plant. Agricultural Biotechnology 5: 724-727. 

久保　　幹，雲川　雄悟，東本　繰未，荒木希和子

－20－



 

 1)  1)  1) 

 
 

Investigation of forest trees and soil environments surrounding 

Kitanoshinike pond in BKC 
Kiwako S. Araki1), Ayaka Muraji1), Motoki Kubo1) 

 
Environmental changes and decreased species diversity by the abandoned managements of the secondary 
forests are one of the serious concerns about forest environments. In this study, to evaluate the material 
circulation and resource value of the secondary forests by clarifying the components and decomposition 
characteristics, we grasped the current state of the from vegetation surveys and conducted to analyze 
nutrients of tree leaves and soil in an unmanaged secondary forest. A 20 × 30 m study plot was set up in 
a remaining green space surrounding Kitanoshinike pond in BKC, Ritsumeikan University. We 
investigated the composition of trees, nutrient composition of raw and dry tree leaves and soils at the 
surface (0 cm) and 25 cm in depth. Total 361 individuals of 24 species were found in the study plot, 
containing 195 (54.0%) evergreen conifers, 115 (31.9%) evergreen broad-leaved trees and 51 (14.1%) 
deciduous broad-leaved trees. The dominant identified tree species was the evergreen conifer Pinus 
densiflora, followed by Juniperus rigida and the evergreen broad-leaved tree Ilex pedunculosa. Evergreen 
conifers were more frequently found than evergreen broad-leaved and deciduous broad-leaved trees in 
the class with the heights of 8 m and above, but less accounted in the 4  8 m class. The average TN of 
raw leaves was 15,345 mg/kg (8,200  29,600 mg/kg), which was higher in deciduous broad-leaved trees. 
The average TP was 637 mg/kg (246  1,081 mg/kg), which was significantly higher in deciduous 
hardwoods than in evergreen hardwoods. Then, the components of TN, TP, and TK in leaves decreased 
mostly in deciduous broad-leaved species, followed by evergreen conifers and evergreen broad-leaved 
ones, during deciduous. The soil was acidic at pH 4.4 (0 cm) and pH 5.5 (25 cm), and nutrients and 
bacterial biomass were significantly decreased at a depth of 25 cm. Thus, it was confirmed that this forest 
is characterized as an evergreen coniferous forest dominated by Japanese red pine, which is being replaced 
by evergreen broad-leaved trees. In addition, as the composition of leaves and its leaching vary depending 
on the species, it is expected to be used as forest biomass considering the differences in species. 
 
 
Keywords; forest biomass, forest environments, forest soil, nutrients in leaves 
E-mail: kiwakosa@gmail.com (KS Araki) 

 
1)  

1) Graduate School of Life Sciences, Ritsumeikan University, Kusatsu, Shiga 525-8577, Japan 
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 1)  1)  1) 

 
 

The study of populations and habitat environments of freshwater clams, 

Corbicula sp. in Lake Biwa 
Tomohiro Shoji1), Kiwako S. Araki1), Motoki Kubo1) 

 
In recent years, the number of freshwater clams, Corbicula sp. including Corbicula sandai, an endemic 
clam living in Lake Biwa decreased because of such human activities as over harvest, water pollution and 
bank protection work. While much effort has been made to recover populations of Corbicula sp., the 
number is still low. For restoring populations of the freshwater clams, therefore, this study was performed 
to assess the living condition containing the number and habitat environments of clams in Lake Biwa. 
The qualities of water and sediments in addition to the number of clams were monitored at eight points 
around the southern part of Lake Biwa and Seta-gawa River in 2018. The number of clams increased 
from spring to summer. The amount has been the highest at the middle points (offshore) and lower at the 
downstream area. The total carbon (TC), total nitrogen (TN), bacterial biomass and water content in the 
sediment were higher at the middle (shore) and downstream points. In the study area, the parameters of 
the water quality such as COD, total organic carbon (TOC), TN and TP were higher than the criteria levels. 
Especially, TN and TP in water were higher at the middle (shore) and downstream areas. The middle 
points (offshore) containing the most clams consisted of sand gravel with 5,200 ± 2,100 mg/kg of TC, 
590 ± 310 mg/kg of TN, 260 ± 90 mg/kg of TP, 29 ± 12.7% of water content and (3.9 ± 2.2) × 108 cells/g 
of bacterial biomass, which were intermediate environments among study points. Thus, it would be 
important for the habitat of freshwater clams to maintain the sediment environment that contains organic 
matter but does not accumulate excessively. As environmental improvements seem not to be effective yet, 
the environment suitable for the habitat of clams is quite limited from the southern part of Lake Biwa and 
Seta-gawa River. In order to increase the population of C. sandai, it is necessary to continue the 
countermeasure improving the habitat environment this area. 
 
 
 
Keywords; aquatic resource, conservation, Corbicula sp, endangered species, sediment  
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2020b A1 A2 B1 B2 B3 B4 C1 C2
1 B1 B2 B3 B4 m  
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500 mL 20 g

4ºC
DO DO OM -12

DO 10 cm DO
2018 4 5 6 8 9 12 RINCO Profiler JFE

Model:ASTD102 DO  
 

 

TC TN TP TK EC
pH ORP TC

SSM-5000A TOC-V 680 ºC TN
TP TK KB20S
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5 mL 420 °C 1.5
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 (%) = 10 g  (g)   (g)  / 10 g  (g) × 100…  
EC pH ORP 4 g 10 mL 60

EC EC  HI 98331N pH ORP pH
F-72  
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2008 TOC TOC-V CPH TN
TNM-1 TP

EC pH CR-30
TR-30

slow-stirring 1.0 g 1.0 mL DNA
Aoshima et al. 2006 10 1TE pH 8.0 DNA

1% DNA
UV KODAK 1D Image Analysis software KODAK ver.3.6

DNA 1.0 g 1.0 mL DNA
DNA = DNA (ng) × (10:1TE L)) / (eDNA L)) × ( ( L)) /

( L)) × 10-3…
DNA 1 .0 g

(cells/g) = DNA g/g) × 1.70 × 108  [r2 = 0.995]…

Repeated measures ANOVA, Huynh-Feldt LSD
Pearson correlation coefficient

Principal component analysis, PCA
PCA SPSS 

Statistics 23.0 IBM Inc. R 3.5.2 for Windows, The R Foundation, https://www.r-project.org/
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TC 2,500  19,300 mg/kg 3a B1 B3
B4 C1 C2 F (3.51, 24.5) = 6.35, p < 0.01

TN 240 mg/kg B1 11 1,840 mg/kg C1 5 3b
C2 TN F (6.64, 46.51) = 3.26, p < 0.05 A1

2,410 ± 930 mg/kg TP 650 ± 740 mg/kg F (1.42, 9.92) = 22.17, p 
< 0.01 TC TN TP TK  

 (2.7 ± 2.1) × 108 cells/g B1
(8.2 ± 7.9) × 108 cells/g C2

8 F (8, 56) = 6.33, p < 0.01
3c 8

C2 A2 B1 B3
F (47 28) 

= 2.85, p < 0.05  
30.0 ± 11.3% C2

F (3.72, 26.01) 
= 5.70, p < 0.01 20.0% 9 74.2% 4

3d EC 0.06  0.85
0.16 ± 0.10 mS/cm pH 7.2 

± 0.3
F (7, 56) = 3.82, p < 0.01 12

ORP 32.9  137.7 73.3 ± 16.6
mV

F (2.80, 22.36) = 4.47, p < 0.05
TC TN ORP pH

 
C1

75% C2 9%
C2

75%

r = 0.71, p < 0.05 r = 0.81, p 
< 0.01  
 

 
7 30.3°C 4

DO 7.8 ± 0.4 mg/L 4 5 8 9 F (8, 16) = 
29.58, p < 0.01 10.0 ± 0.2 mg/L  

3
8 A1 C2 2018 4  12 TC

a TN b c d  
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COD TOC 1.53  5.54 mg/L 2.74 
± 0.64 mg/L 0.8  3.2 mg/L 1.7 ± 0.5 
mg/L

5a p = 0.93 5b p = 0.84 COD
TOC

8 F (8, 48) = 10.58; F 
(8, 48) = 12.52, p < 0.01 TN mg/L

0.56 ± 0.42 mg/L
B3 B4

5c F 
(2.62, 18.33) = 8.32, p < 0.01

8 1.51 ± 0.22 mg/L 1 mg/L F (8, 48) = 26.98, 
p < 0.05 TP 0.045 0.096 mg/L 0.070 ± 0.013 mg/L 8 0.082 ± 0.012 mg/L
11 0.069 ± 0.009 mg/L COD TOC TN TP p < 
0.01  

EC 0.17 ± 0.02 A1 A2 B1 F (3.38, 23.67) = 16.15, p < 0.05 pH
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 1)  2)  1)  1, 2) 

Evolutionary analysis of the causative genes of the extracellular matrix-
related diseases 

 
Hiroyuki Goto1) Takuma Unno2), Yukihiko Kubota1), Masahiro Ito1,2) 

 
The extracellular matrix (ECM) comprises three types of core ECMs (collagens, proteoglycans, and ECM 
glycoproteins) and three types of ECM-associated proteins (ECM-affiliated proteins, ECM regulators, and secreted 
factors). Although the disruption of ECM-related functions results in various biological disorders in nervous, 
musculoskeletal, immune, and cardiovascular systems, the precise role of core ECMs and ECM-associated proteins 
in a specific disorder and evolution has not been fully elucidated. 

In this study, the ECM was subjected to a comprehensive comparative phylogenetic analysis by examining 
the differences in acquisition time among core ECMs and ECM-associated proteins during evolution. A dataset of 
583 human core ECMs and ECM-associated proteins from UniProt was used. The phylogenetic profile of the protein 
dataset of 575 eukaryotic species with available genome sequences was analyzed. Then, cluster analysis was 
conducted on the basis of the phylogenetic profile. Phylogenetic profiling showed that ECMs were clustered into 
four classes conserved across mammals or extended from mammals to amphibians (Class I: 57 proteins); chordates, 
echinoderms, and hemichordates (Class II: 376 proteins); animals (Class III: 134 proteins); and eukaryotes (Class 
IV: 16 proteins).  

According to the comparative phylogenetic analysis of the causative genes of the four main types of ECM-
related diseases, ~70%–80% of proteins belonged to Class II. This result suggested that most of these genes were 
commonly gained during evolution to hemichordates or chordates. The contribution of the core ECMs of 
musculoskeletal and nervous system diseases was higher than that of cardiovascular and immune system diseases. 
Conversely, the contribution of the ECM-related proteins of musculoskeletal and nervous system diseases was lower 
than that of cardiovascular and immune system diseases. The pathway analysis of cardiovascular diseases indicated 
that fibrinogens and coagulation factors participated in complement and coagulation cascades, and most of them 
were in Class II. 
 
Keywords ; Extracellular matrix-related diseases, Extracellular matrix, Phylogenetic profile, Evolution, Coagulation 
Email : yukubota@sc.ritsumei.ac.jp (Y. Kubota) 
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A Trial of Sand Layer Monitoring Using Transmitted Elastic Waves  
through a Flume Test of Surface Failure 

 

Issei Doi , Hironori Kawakata , Masayuki Nakayama and Naoki Takahashi  
 
 

This study demonstrates that transmitted elastic waves have the potential to serve monitoring surface slope 
failures by conducting a flume test under heavy rain conditions. Four accelerometers were settled in and on a sand 
slope that consists of permeable and impermeable sand layers in a flume. Elastic waves of burst signals that consisted 
of ten cycles of sine wave were radiated every 0.4 s from a speaker that was attached to the outer surface of the 
flume. The received elastic waves were stacked and averaged every 20 s and their time lags and maximum 
amplitudes were calculated during the precipitation which was given from 3 min and was strengthened at 23 min 
after the beginning of the test. Resultantly, as a slope failure approached which involved an accelerometer, the 
estimated time lags and amplitude ratios for the accelerometer were increased and decreased, respectively, which 
implied that the sand sediments around the accelerometer were loosed and unstable. It was suggested that elastic 
waves can be a powerful tool to monitor the internal condition of the slope. 
 
 
Keywords; Elastic waves, Monitoring, Flume test, Sand layer, Surface failure 
 
E-mail: doi.issei.5e@kyoto-u.ac.jp (I. Doi) 
 
 

 
 

 
Disaster Prevention Research Institute, Kyoto University, Uji, Kyoto, 611-0011, Japan 

College of Science and Engineering, Ritsumeikan University, Kusatsu, Shiga, 525-8577, Japan 
Research Organization of Science and Technology, Ritsumeikan University, Kusatsu, Shiga, 

 525-8577, Japan 
Sumitomo Mitsui Construction Co., Ltd., Nagareyama, Chiba, 270-0132, Japan 

立 命 館 大 学 理 工 学 研 究 所 紀 要　第80号　2021年

Memoirs of the Institute of Science and Engineering, Ritsumeikan University, Kusatsu, Shiga, Japan. No. 80, 2021

－57－



2021 7
8

Yoshimitsu and Kawakata (2011)
Barrièrer et al. (2012)

Chen et al. (2018)

1 2
700 mm 400 mm 100 mm

30°
50 mm

150 mm 6
6 7:3

1.38 g/cm3 1.84 g/cm3

1

土井　一生，川方　裕則，中山　雅之，高橋　直樹

－58－



2.11×10-4 m/s 1.33×10-6 m/s
67.5 mm

PCB Piezotronics
393B04 1 No.1

100 mm 3 No.2
No.3 No.4

3

1 m
50 mm 20

100 mm
31

Tektronix AFG3102 2 
kHz 10 0.4

51.2 kHz

10 20

20
50

3

2
: mm

3 3 40

表層崩壊模擬実験による透過弾性波を用いた地盤内部モニタリングの試み

－59－



5

3.1 CCR(t)
CCR(t) = ( ) ( )( ) ( )

3.1( ) ( )
4

5
3 4

No.4

23 No.3
23 20

No.3 26 No.2
26 30 No.2 20 

mm

6 20

No.1
3

3 23

23

7
No.1 3

23

4
No.2

4 20 No.2

土井　一生，川方　裕則，中山　雅之，高橋　直樹

－60－



2 No.2
3 No.1

5 22 1
No.2 10

No.3 3 No.1 No.2
No.1 No.2

5

表層崩壊模擬実験による透過弾性波を用いた地盤内部モニタリングの試み

－61－



6

土井　一生，川方　裕則，中山　雅之，高橋　直樹

－62－



10 19

No.3
23 20

No.4
3

No.1 No.2
No.4

4

Nakayama et al. (2021)

2

No.3

No.2
No.3
No.2

No.2

Doi et al., 20206

表層崩壊模擬実験による透過弾性波を用いた地盤内部モニタリングの試み

－63－



7

土井　一生，川方　裕則，中山　雅之，高橋　直樹

－64－



Nakayama et al., 2021

 
 

 
SMC

General Mapping Tool (Wessel et al., 2013) JSPS  JP 15H02996 JP 26750135
 

 
 

Barrièrer J., Bordes C, Brito D, Senechal P, Perroud H (2012), Laboratory monitoring of P waves in partially saturated 
sand. Geophys. J. Int. 191, 1152-1170. doi: 10.1111/j.1365-246X.2012.05691.x. 

Chen Y, Irfan M, Taro U, Ke Z (2018), Feasibility of using elastic wave velocity monitoring for early warning of rainfall-
induced slope failure. Sensors, 18, 997, doi: 10.3390/s18040997. 

Doi I, Matsuura S, Osawa H, Shibasaki T, Tosa S (2020), Effects of coastal erosion on landslide activity revealed by 
multi-sensor observations. Earth Surface Processes and Landforms, 45, 10, 2291-2299. doi: 10.1002/esp.4880. 

Nakayama, M., Kawakata, H., Hirano, S. Doi, I. (2021), Development of a laboratory monitoring system for elastic waves 
transmitted through sand under dry and nearly saturated conditions. Earth Planets Space, 73, 25. doi: 10.1186/s40623-
020-01346-4. 

Wessel, P., Smith W. H. F., Scharroo R., Luis J., Wobbe F. (2013), Generic Mapping Tools: Improved Version Released, 
Eos Trans. AGU 94, 45, 409. 

Yoshimitsu N., Kawakata H. (2011), Temporal changes in the Q of broadband P waves transmitting through a fracturing 
westerly granite sample under triaxial compressive conditions, Bulletin of the Seismological Society of America, 101, 
1, 421–426, doi: 10.1785/0120100117. 

 
 
 

表層崩壊模擬実験による透過弾性波を用いた地盤内部モニタリングの試み

－65－





 

 

1) 2) 

 
========================================================================== 

 

Instructors as negotiators of meaning: Remarks on the semiotic 

understanding of Project-based English Program 
 

KAMBARA, Kazuho 1) and YAMANAKA, Tsukasa 2) 
 

     This paper attempts to provide an alternative model of instructors for Project-based English Program 

(henceforth, PEP). PEP focuses on students' presentations, driven by their interests. Yamanaka (2021) 

provided a semiotic understanding of students' projects by employing the Saussurean representation of 

signs. However, Yamanaka's model fails to acknowledge the dynamic process of projects for several 

reasons. Instead, we propose to interpret dynamic processes of projects as unifications of signs and model 

instructors' role as negotiators of meaning. 

 

Keywords: Project-based English Program (PEP), Semiotics, Saussure, Pragmatism, Negotiation of 

Meaning 
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