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1,2) 

 

Education of Ritsumeikan Japan-Manchukuo Senior Technical College 

during World War II 
 

Yoshihiro TANIGUCHI1,2) 

 
 

Now, Ritsumeikan University which has Kinugasa, Biwako-Kusatsu, and Ibaragi Campuses is developing one of 

the biggest Universities in Kansai area. Ritsumeikan Japan-Manchukuo Senior Technical College transferred from 

Ritsumeikan Senior Technical College was established in order to educate senior technicians by the request of  

Manchukuo Government. With the establishment, the Senior Technical College accepted the students consigned by  

Manchukuo Gerverment. The great money in trust from Manchukuo Government made the establishment of 

experimental and training laboratories, the equipment, and the maintenance of Kinugasa campus. After the World 

War II, reborn Ritsumeikan University Faculty of Science and Engineering consisted of five departments of 

Mathematics and Physics, Chemistry, Electric Engineering, Mechanical Engineering, and Civil Engineering in 

Kimugasa Campus. After that, Low, Letters, Economics, Business Administration, and Social Sciences Faculties 

joined to the Kimugasa Campus to be overcrowded. Faculty of Science and Engineering should be moved to new 

campus, Biwako-Kusatsu Campus, Shiga Prefecture. Now there are 7 faculties on this campus. 

 
Keywords: Senior Technical College, Japan-Manchukuo Senior Technical College, Faculty of Science and 

Engineering, Kinugasa Campus, Biwako-Kusatsu Campus 
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”English as Foreign 
Language ( )”  
 

 1) 
 
 
========================================================================== 

Globalization and Language: A Consideration from the Japanese 
Situation of English as Foreign Language (ESL) 

 

YAMANAKA, Tsukasa1) 
 

     This article argues my opion on globalization of Japanese universities which are forced to face to 

be global. Focusing on Japan’s being non-English spaking country, it discusses what kind of issues 

might be arisen and how it could become them, by answering the following questions: 1. How Japanese 

universities would be when they are globalized, 2. Why they need to be globalized, 3. By globalizatin, 

what kind of influence it causes on faculty and staff, and response they are reqired on, 4. Whether they 

must offer causes completely taught in English. 

 

Keywords; EFL (English as Foreign Language), globalization at university level, Japanese, mother 

tongue, impact 
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EFL (English as Foreign Lanugage)  

 

  
1  

 

 

(English as Second Langauge: ESL) ( , 2004; , 2011)

(English as Foreign Language: EFL)

 

 

 

山 中　　司
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2  

 

Knight(2008)

(globalization) (internationalization)

McLuhan (1986)

 

(anchor)

 

 

 

3  

 

2 21 (Surowiecki, 

2005)
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1)

( : 2014)
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( : 2019)

 

 

 
 

 (2011) EFL ESL  41, 
69-80. 

 (2004) 12, 21-36. 
 (2014) : . 

 (2009) 2-6.  (Week 2
?) JMOOC gacco

 (2020 1 20 , https://gacco.org/) 
Knight, J. (2008). Higher Education in Turmoil. Rotterdam: Sense Publishers.  
McLuhan, M. (1986). The Gutenberg Galaxy: The Making of Typographic Man. Toronto: University of Toronto Press. 
Surowiecki, J. (2005). The Wisdom of Crowds: Why the Many Are Smarter Than the Few and How Collective Wisdom 

Shapes Business, Economies, Societies and Nations. New York: Anchor Books. 
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Bacillus subtilis  
 
 

Effect analysis of Bacillus subtilis on soil environment and plant growth 
 

1) 1) 1) 2) 2)  
1) 1) 

 
 
 

1)  
Department of Biotechnology, Faculty of Life Sciences, Ritsumeikan University, 

Kusatsu, Shiga 525-8577, Japan 
 

2)  
Meiji Food Materia Co.,Ltd. 

Chuo-ku, Tokyo 104-0031, Japan 
 

In this study, primers to quantify Bacillus spp. were designed and Bacillus spp. detection system was constructed. 

Bacillus spp. were inoculated into soils which were used for the cultivation of Cucumis melo (Melon), Brassica oleracea 

var. italica (Broccoli), and Brassica rapa var. perviridis (Komatsuna). It was also used for Agrostis spp. (grasses) 

cultivation to investigate the effect of Bacillus spp. on the plant growth. In all cultivations, the plant growths were 

promoted after inoculating Bacillus spp. But dose of Bacillus spp. was different for all cultivations. The leaf area became 

double when Bacillus spp. was inoculated three times in the Melon cultivation. The leaf area of Broccoli increased 1.6 

times when Bacillus spp. was inoculated 10 times, and the fresh weight of Komatsuna was also increased 1.8 times with 

addition of 5 times higher dose. The leaf length became 16 mm longer when Bacillus spp. was inoculated three times a 

week in the grasses cultivation. The soil was analyzed for examining the effect of Bacillus spp. No significant change in 

the total bacterial number and flora of each plant cultivation was observed. However, Bacillus spp. was presented on the 

leaves and in the upper surface of soil (10-15 cm) in the grasses cultivation. Therefore, Bacillus spp. seem to activate the 

material circulation by enhancing indigenous microorganisms in the soil environment. 

 

 

Bacillus, Plant growth, Inoculation, nitrogen circulation 

 
E-mail : kubo@sk.ritsumei.ac.jp (M. Kubo) 
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(1)

(2)  
Bacillus

(3, 4) Bacillus 
pH (5) Bacillus

(6)  
Bacillus B. subtilis (7,8) B. 

subtilis
(9, 10) B. subtilis B. subtilis (natto)

B. subtilis (natto) -
(11) B. subtilis

 
Bacillus  (plant growth promoting rhizobacteria : PGPR) 

B. subtilis BS13 B. 
licheniformis K11 (12, 13)

Bacillus
 

Bacillus
B. subtilis BN1001 (14)

B. subtilis
Bacillus  

 
 

(1)  
Bacillus subtilis B. subtilis BN1001  ( ) 

BN1001 BN1001 BN1001
1.0×106 cells/g-soil  ( 1)

 ( 2-1, 2-2)  ( 3) 
1 1 5 1 7  

 
1  

  ( ) 
 ( ) 

0 1 2 3 4 5 

A 0       
B 2       
C 3       
D 6       

1  
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2-1 1 ( ) 

  ( ) 
 ( ) 

0 3 7 10 14 17 21 24 28 

A 0          
B 2          
C 4          
D 10          
E 18          

 
2-2 2 ( ) 

  ( ) 
 ( ) 

5 6 7 8 9 10 11 12 13 

A 0          
B 2          
C 4          
D 10          
E 18          

 
3  

  ( ) Bacillus  DSP  

A 0    
B 18   

 
C 18   

 
(2)  
1  

 ( )
 :  :  :  = 3 : 1 : 1 : 5 v/v

A A A
1 kg 4  

 
4 1 kg  

 g/kg  

 50 
JOY  2.5 

 2.5 
 0.5 

 
A 1.5 kg ( 30 )  (Cucumis melo) 4 1

1 8  (6 8 )
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2   
 ( )  ( )  ( )  :  : 

 = 3 : 1 : 6 v/v B B 4
B B 0.6 L 300 g ( 30 ) 

 (Brassica oleracea var. italica) 10 2 1
1  (  : 12 h  : 23 ) 6

7 11 15 L 14  
(10 1 )  
 
3  

B 1.5 kg ( 30 ) 
1  (Brassica rapa var. perviridis) 1 2
 (  : 12 h  : 23 ) 5  ( 4 )  (6 7 )

 
 
4  

B  ( ) 3% (w/w) 
17

0  (  : 12 h  : 23 ) 4
 (12 1 )  

 
(3)  

 ( )  ( ) 
 ( 1)

3 SPAD-502
1 SPAD

 
 
 

1  
 
(4)  

Aoshima (15)  
 
(5)  

Slow-stirring (15) eDNA DNA template 5 PCR
6 PCR  (iCycler BIO-RAD

) DNA PCR 7 PCR
DNA  
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5 PCR  

  (μL) 

 16.9 

10×Buffer (+Mg) 2.5 
2 mM dNTPs 2.5 

10 mM Primer_(F) 0.5 
10 mM Primer_(R) 0.5 

rTaq 0.1 
DNA template (0.1 ng/μL) 2.0 

 
6 16s rRNA  

  

Forward 
(GC clump) 

5’ CGCCCGCCGCGCCCCGCGCCCGTCCCCCCCGCCCG 
CCTACGGGAGGCAGCAG 3’ 

Reverse 5’ CCGTCAATTCCTTTGAGTTT 3’ 

 
7 16s rRNA PCR  

  ( )  (min.) 

Predenaturation 94 2  
Denaturation 94 0.5  

Annealing 51 0.5 35 cycles 

Extension 72 1  
Additionally extension 72 3  

 
8 2 16 mL APS (

( )) 0.06 g APS 100 L TEMED (N N
N´ N´- ) 15 L 2 DGGE

 (BIO-RAD, USA) 5
1 × TAE buffer 2

PCR 20 L 3 × Loading buffer 10 L buffer (1 × TAE 
buffer) 60.0 9  

 
8 100 mL  

 
 

27.5 % 67.5 % 

40 % Acrylamide 20 mL 

50 × TAE buffer (pH 8.0) 2 mL 

Urea 11.55 g 28.35 g 

Formamide 11 mL 27 mL 
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9 DGGE  

  

 15  

Buffer  60.0  

 70 V 

Buffer 1 × TAE (pH 8.0) 

 27.5-67.5 % 

 
UV

DGGE FPQuest Software (Bio-Rad ) 
 

 
(6) Bacillus  

Slow-stirring (15) eDNA 20 μL 3 M  (pH5.2) 0.2 μL 100%
50 μL  (15 min.)  (15,000 rpm, 10 min, 

4 ) 70%  1.0 mL  (15,000 rpm, 5 min, 4 ) 70%
3 20 μL Purified DNA

Purified DNA real-time PCR 10 11  
 

10  Bacillus real-time PCR  
  (μL) 

TB GREEN Premix Ex Taq 10.0 
spo0A_(F)_2 (10 μM) 1.0 
spo0A_(R)_2 (10 μM) 1.0 

 7.0 
Purified DNA 1.0 

 
11 Bacillus real-time PCR  

PCR condition Temperature Time 
Pre-denature 94  2 min. 

Denature 94  30 s. 
Annealing/Extension 60  1 min. 
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(1) Bacillus  

Bacillus Bacillus subtilis real-time PCR
Bacillus Bacillus

B. subtilis 3r_F B. stearothermophilus (nprS) 
B. subtilis (nprE) dpnpr3R B. thuringiensis neutral protease

(16) 12  
 

12  

 
 
 

 
 

 
 

(bp) 
Tm  
( ) 

spo0A_(F)_2 
spo0A Bacillus  

5’-AYGCSAGCATTACRAGYATCA-3’ 153 50.9 
spo0A_(R)_2 5’-YGTRTTRWATTTYTTSGCGATRTC-3’  61.7 

3r_F 
npr B. subtilis 

5’ CAGCSGTTGAYGCWCAYTAT-3’ 
567 

57.8 
dpnpr3R 5’-ADYARRTAMGCBKSTTTRTT-3 49.5 

B: C,G,T  D: A,G,T  H: A,C,T  K: G,T  M: A,C  N: A,C,G,T  R: A,G S: C,G  V: A,C,G  
W: A,T  Y: C,T 
 

PCR Bacillus  Bacillus sp. HA3
Bacillus sp. HA5 B. stearothermophilus HA19 Bacillus circulan. HA12 4 B. subtilis B. subtilis 168
B. subtilis MI 112 B. subtilis MT-2  B. subtilis (natto) TAKAHASHI 4 spo0A-
(F)_2 spo0A-(R)_2 PCR 2  

 
 
 
 

 
 

 
 
 

 
 
 

2  Bacillus PCR 
1:  (100 bp DNA ladder) 2: B. subtilis (natto) TAKAHASHI 3: Bacillus sp. HA3  
4: Bacillus sp. HA5 5: B. stearothermophilus HA19 6: B. circulans. HA12 7: B. subtilis 168  
8: B. subtilis MI 112 9: B. subtilis MT-2 10: Fusarium sp. 72-1 11: E. coli JM109 12:  

 

500 bp - 

100 bp - 

1     2     3     4     5    6     7     8     9    10    11    12  
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8 
 

2 Bacillus 1~9 153 bp
spo0A-(F)_2 spo0A-(R)_2 Bacillus B. subtilis

3r_F dpnpr3R PCR 3  
 

 
 
 
 
 
 
 
 
 
 
 

3 B. subtilis PCR  
1 100 bp DNA ladder 2 B. subtilis (natto) TAKAHASHI 3 B. subtilis MT-2 4 B. subtilis 168  
5 B. subtilis MI112 6 B. stearothermophilus HA19 7 Bacillus sp. HA3 8 Bacillus sp. HA5  

9 B. circulans HA12 10 Pseudomonas aeruginosa 11 E. coli JM109 12  
 

3 B.subtilis 2-5 567 bp DNA
B. subtilis B. subtilis

 
 
(2) B. subtilis  

B. subtilis
B. subtilis BN1001 4

SPAD 1 B. subtilis
1

13 6 SPAD  
 
 
 
 
 
 
 
 
 
 

4 8  ( : A : B) 

1     2     3     4     5     6     7     8     9     10    11   12 
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13 6 SPAD  

 
13 B. subtilis A

SPAD B. subtilis
B. subtilis

B. subtilis  
 

(3) B. subtilis  
B. subtilis B. 

subtilis BN1001 5
SPAD 1 B. subtilis

1
14 14 SPAD  

 
 

 
 
 
 
 
 

5 14  ( : A : B) 
 

14 14 SPAD  

 

 ( ) 
6  

 (cm) 
6  

 (cm2) 
6  
SPAD  

6  
 

( 108 cells/g-soil) 

A 0 50 860 26.3 18.8 

B 2 85 1290 29.6      18.7 

C 3 80 1720 28.1      20.2 

D 6 79 1600 31.8       8.2 

 
 

( ) 
14  

 (cm2) 
14  
SPAD  

14  
( 108 cells/g-soil) 

A 0 1880 60.9 7.9 

B 2 2460 64.8 11.7 

C 4 2080 66.6 8.6 

D 10 2960 64.4 10.2 

E 18 2270 61.8 7.8 
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B. subtilis A
SPAD B. subtilis B. subtilis

B. subtilis
B. subtilis

 
 

(4) B. subtilis  
B. subtilis B. subtilis BN1001

6 1

5 B. subtilis

1 15 5

 

 

 

 

 

 

 

 

6 5  ( : A : B) 

 

15 5  

 

 

 

 

 

B. subtilis
B. subtilis

 
 

(5) B. subtilis  
Bacillus Bacillus DSP

7 4 1
4 16

 ( ) 
5  

 (cm2) 
5  

 (g) 
5  

( 108 cells/g-soil) 

A 0   540 8.8 9.1 

B 5 950 14.7        11.0 
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4 4
Bacillus Bacillus  
 
 
 
 
 
 
 
 
 
 

7 4  ( : A : B : C) 
 
 

16 4  

 

(6)  

B. subtilis 0,8

0,5,14 0,5

PCR-DGGE 8 10 12 PCR-DGGE

9 11 PQuest

17 18 19  

  

  ( ) 4  (mm) 4  (g) 4  (g) 

A 0   92 1.0 12.0 

B 18   105 1.5 17.9 

C 18 108 1.5 18.0 
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A                  B 
 
 
 
 
 
 
 
 

 
 
 

A:0 B:8  

1: 2:0  (0 )  3:2  (0 )  4:3  (0 )  5:6  (0 ) 

6:0  (8 )  7:2  (8 )  8:3  (8 )  9:6  (8 ) 

8  PCR-DGGE  

 

 
:0 :8  

9  

 

17 DGGE  

  
DGGE  ( ) 

0  8  

A 0 28 38 
B 2 31 33 
C 3 34 34 
D 6 35 25 
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A                  B               C 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

A:0 B:5 C:14  

1: 2:0  (0 )  3: 2  (0 ) 4:4  (0 ) 5:10  (0 ) 6:18  (0 ) 

7: 8:0  (5 ) 9:2   (5 ) 10:4   (5 ) 11:10   (5 ) 12:18   (5 ) 

13: 14:0  (14 ) 15: 2  (14 ) 16:4  (14 )  

17:10  (14 ) 18:18  (14 ) 

10  PCR-DGGE  

 

 
:0 :5 :14  

11  
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14 
 

18 DGGE  

  ( ) 
 

0  5  14  

A 0      27    20 11 

B 2 26    19 24 
C 4      34    17    18 
D 10      30    19    18 
E 18      33    17    18 

 

A B 

 

A:0 B:5  

1: 2:0  (0 )  3:5  (0 )  4:0  (5 )  5:5  (5 ) 

12  PCR-DGGE  

 

19 DGGE  

  
DGGE  ( ) 

0  5  

A 0 22 29 
B 5 18 30 

 

B. subtilis

DGGE 14

A B. subtilis 0

B. subtilis
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(7) Bacillus  

Bacillus Bacillus 2018 4
2019 3 Bacillus 13  

 

13 Bacillus  ( 8.14 104 cells/g ) 
 

13 Bacillus 10-15 cm
Bacillus

Bacillus 7 Bacillus
Control B. subtilis 14  

 
 

 
 
 
 

 
 
 
 
 
 
 

 
14 Bacillus : 8.14 104 cells/g  
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14 B. subtilis Bacillus
Bacillus Bacillus

7 20  
 

20 7 Bacillus  
 Bacillus  (106 cells/g) 
 1.99 

0-5 cm 0.12 
5-10 cm N.D. 

10-15 cm 0.38 
 

20 Bacillus Bacillus
10-15 cm  

 
 

Bacillus Bacillus subtilis Bacillus subtilis (natto) 
1 Bacillus B. subtilis B. subtilis (natto) 

PCR DNA Bacillus
Bacillus

Bacillus
 

7 Bacillus Bacillus
Bacillus real-time PCR

Bacillus Bacillus 10-15 cm
Bacillus Bacillus

Bacillus Bacillus
Bacillus

10-15 cm Bacillus
Bacillus Bacillus

Bacillus
 

2 6 B. subtilis 7 B. subtilis
10 15 cm

 (PGPR) 2 4
B. subtilis B. subtilis

PGPR B. subtilis
(9)
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