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Effect of Milli-gauss Magnetic Field Treated Water on the Growth of Basil in 
Hydroponic Culture 

* 

Yuichi Hashimoto 

Summary 
We examined the electric characteristics of milligauss magnetic field treated water using impedance and oxidation 
potential measurements. The charge transfer resistance for the treated water gradually decreased after application 
of a milligauss magnetic field in a short time. On the other hand, the oxidation potential of the treated water increased 
by about 10 mV as compared to that of pure water. The decrease in charge transfer resistance is considered to be 
due to a stable hydro-molecular cluster formation, i.e. H3O+(H2O)20. The basil growth in hydroponic culture was 
carried out using both pure and milligauss magnetic field treated waters. From the experimental results, we note 
that: ( ) the growing values in stem and leaf of basil using the treated water are smaller than those of pure water, 
( ) the dry weight of basil using the treated water decreases as compared to that of pure water. The experimental 
findings have suggested that there are some correlative relationships between the growth of basil and the oxidation 
potential of the treated water. The water treated using low magnetic field, i.e., a milligauss. 
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(a)                   (b) 

Fig.1. Schematic diagrams of (a) milligauss magnetic field 
treatment using a Helmholtz coil, (b) impedance 
measurement. 
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Fig.2. Schematic diagrams of equivalent circuit of 
ultrapure water. 
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Fig.3. Shape of basil. 
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(a)                         (b) 

Fig.4. Cole-Cole plots of (a) ultrapure water  (b) milli 
gauss magnetic field treated water. 

 
 
 
 
 
 
 
 
 
 
 
 
Fig.5. The charge transfer resistance (Rct) vs. time 

characteristics of ultrapure water and milligauss magnetic 
field treated water. 

 
 

 

 

 

 

 

 

 

 

 

 

Fig.6. The capacitance (Cdl) vs. time characteristics of 
ultrapure water and milligauss magnetic field treated water. 
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(c) Stem length 
Fig.7. Typical examples ((a) leaf size of 1st,  (b) leaf size 

of 3rd, and (c) stem length) of basil growth in hydroponic 
culture. 
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Table 1.  Mean growth values of basil based on ( ) 
ultrapure water and (II) milligauss magnetic field 
treated water. 

Year 2022 2023 2024 

( ) (II) ( ) (II) ( ) (II) 

Leaf 

size 

[mm] 

1st 58.6 

(11.2) 

43.5 

(12.6) 

55.1 

(8.9) 

51.4 

(13.7) 

34.9 

(7.7) 

35.2 

(7.8) 

3rd 61.7 

(22.7) 

53.0 

(13.5) 

75.7 

(25.3) 

53.3 

(13.6) 

57.5 

(13.6) 

36.3 

(18.4) 

Stem 

length 

[mm] 

99.0 

(37.5) 

66.0 

(19.6) 

138.6 

(24.6) 

148.3 

(37.6) 

144.7 

(45.8) 

110.3 

(31.1) 

Stem 

diameter 

[mm] 

2.52 

(0.92) 

1.85 

(1.20) 

4.25 

(0.67) 

3.07 

(1.83) 

3.63 

(1.07) 

3.30 

(0.89) 

SPAD 

[a.u.] 

36.4 

(3.32) 

35.9 

(2.96) 

34.5 

(2.95) 

34.7 

(2.98) 

38.7 

(2.29) 

37.5 

(2.38) 

 
Table 2.  Dry weights of leaf and stem, and root for basil 

based on ( ) ultrapure water and (II) milligauss magnetic field 
treated water. 

Year 2022 2023 2024 

( ) (II) ( ) (II) ( ) (II) 

Leaf and 

stem [g] 

0.89 0.51 1.33 0.78 0.64 0.46 

Root [g] 0.20 0.13 0.52 0.42 0.20 0.17 

 
 
 
 
 
 
 
 
 
 
 
Fig.8. Comparison of the oxidation potential measured for 

waters of ultrapure and milligauss magnetic field treatment. 
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A  

 
Regulatory Influence of Labor–Management Consultation on Workforce Allocation 

Case Study of Steel Company on Workplace Decision-Making Consultations  

* **  

Hiroaki Fujii Isao Nishio 

Summary 
Steel company A is a subsidiary of a large-scale iron and steel enterprise. In this company, changes in workforce 
allocation are made through consultations between the company and the union’s executive board. Subsequently, 
managers and workers engage in consultations to determine the workforce allocation. This study aims to clarify 
the regulatory influence of this process on workforce reduction. We hypothesized that workforce reduction has 
been regulated by workers’ participation in consultations and decision making. To test this hypothesis, we 
interview current and former union officers and analyze union documents. We examine the regulatory influence 
of consultations on workforce reduction using two methods. First, we compare the workforce allocation proposed 
by the company in its medium-term plans spanning 1996 to 2002 with the actual workforce allocation. Second, 
we assess the extent to which the allocations were changed because of union’s and workers’ voices. The results 
of the analysis show that the regulatory power of consultation is not strong, but has been kept at a minimum. 

  
Keywords Rationalization of workforce allocation, labor–management consultation, steel industry 
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Sal : On the Road  

Is Sal the Fugitive or the Hunter?: His Pilgrimage in On the Road 

* 

Toyotsugu Matsui 

Summary 
On the Road (1957) is the novel written by Jack Kerouac (1922-69) who belongs to the group of Beat 

Generation authors.  The plot of the novel is wholly nebulous, but it consists of five parts.  In the first three 
parts, the protagonists Sal Paradise and Dean Moriarty make three round trips between New York and San 
Francisco with other various companions by hitchhiking, bus, or worn-out old cars.  In part four they visit 
Mexico.  In the travels Sal’s illusions about San Francisco are first scattered, but he grows spiritually through 
repeated visits to San Francisco and Mexico.  An Easterner Sal gradually becomes able to take a farsighted view 
of San Francisco and the West Coast.  He is not a fugitive from his native place or the West Coast but a hunter 
who looks for freedom and chases his American dream. 

 ( ) 
 

 
Keywords the Beat Generation  pilgrimage  fugitive  hunter  adaptation  personal freedom  the 

American Dream 

On the Road ( 1957) Jack Kerouac (
1922-69) 

Kerouac Massachusetts Lowell
Jean-Louis Lebris de Kerouac

New York New 
York New York Columbia 

Allen Ginsberg William Burroughs

 
On the Road Sal Paradise

New Jersey

Paterson “Kerouac’s 
autobiographical alter ego” 1) 

Dean Moriarty 1926 Los Angeles Salt 
Lake City Sal

Sal Dean
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Sal Wyoming

1960
The Fugitive (

1963-67) 
The Fugitive

Dr. Richard Kimble
Philip Gerard

30 120
David Janssen  4)  

On the Road Sal Wyoming
New York

10
Colorado Denver
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Fugitive Stafford
Dean South 

Bend Indiana The Fugitive
120  “The Judgment” Part Two 9) 

Kimble
Gerard Kimble

Stafford 24

Kimble Gerard
 

 
The opening narration: Two hunters, one of whom has 

finally caught his elusive 
quarry. 

Kimble: The train makes three stops before it gets to 
Stafford.  We can get off at anyone of them,  

          take a car, drive in.  You’ve waited 5 years, 
all I’m asking is 24 more hours. 

Gerard: We ought to get into South Bend about 8:30. 10) 
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