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Fig. 1. The mineral water:  P.M-4000.

Table 1 Mineral contents of P.M-4000
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Photograph of a soy-bean field, where mineral
water was sprayed onto the ground in the right
half of the field. The effect of spraying mineral
water on growth can be clearly recognized.

Table 2. Farm products

No. Farm products Scientific name

1 Rice Oryza sativa

2 Corn Zea mays

3 Asparagus Asparagus

4 Amaranth Amaranthus

5 Buckwheat Fagopyrum esculentum

6 Soybeans Glycine max

7 Butterbur Petasites japonicus
2.4 B

BRI S VT2 BIEMIIK TRV, BRBICAE K TOT W, BEPRE#ES T 105CE 1%
H 2~3 IFfEl I S e, FoMEEUBH IR R . HIRIKAL — AR HELE S IC R D LB S Tz, D
EEHE L LC In 2% 1000 ppm (2722 K 9 M1 Z 4L, 4 um prolene /N % 7B FIZ 5 uL 23 T
Wt 2 —2y M LT,

2.5 Bat - BIEEMH

EEER MY A 7 a br o XD BIE S 2.9 MeV OB —2A0%, 2 o =3# Q
magnet, steering magnet 72 & TZDAE - IR AP S, BEZEHEMISEAIND, B—
LBEIFZ T 774 Fa) A—=ZIZXYRESH, AEOFERTIE 6 mme TRE Sz, FAEL
7= XL, 260 Si(Li) MHZBRIC XY FREHCHEE S S 6, Hitigs 1121 500 um Mylar &0
X BRRUAR D S, K. Ca O EIITHEE TORENMTONEITROWUEZITV, BHEE 2
WIS AT 27007 77 74 MUX#a ) A—4% (1.5 mm¢) %A i, Na~Ca
F COBTHRREN TN, PM-4000 BRI LCiE “RigkWIR 7 ¢ BEon e A A
WH LTz, SEHIR B — A& OVIEREHE] X 60 nA, 5~8 /3 Th o7, MBI RAT bk,
PARTIZ S 217 o T2 RAEWRE L IZIERBECTH D 1,

243



NMCC 21 2014

SHER
31 EEMORREE

el I R T kEG - FERGEED O, R - X EOREHEOBLELRAT, LHLIR
(B L TIE, KPS O EBIEM OGS AEBENNEETH - 72, Fig. 3-a, b i, KO EBOME
D AR, WIS AMOFEN I R T AKES X I 27 VKEERGETHY | ELL
HIFR T TETCOLNERMTH D, SR TNVKEGXOFE L. £E - ERTRBWCIHEREGD
HOLHARBAHICHEE L TWD, REICIFERD 3 5L F LWIRN RIS, FEIEE
T 5,

—FROEE~DOZEL, 3 b O LHMETH D, 2005 FITHARIERT T b 7= FE5R
HIEOFRRIZE SICHETH Y TN % Fig. 3¢ ORI, B IR E BICELWVBIREZ R L TWB,
IR TNEEXKIT, ZORDOEEDOHE TR LEIIRD o T, ITFEORGITIERLE O H B 72 &
DORENZ LD ENRLT < ENBINHERII ) TR KOREICKREREEL 52 TN5, it\
BRI Z %< 52 DI ERNG L R ENMLNT NS, LvL 2 R TG HRIC &
RN ED . MEUC L2 288V EM N EZ R OB E O Z & BRI NT-,

Mineral

Mineral

Fig. 3-a) The ears of rice growing without
(left) and with (right) the spraying of

mineral water. Fig. 3 -b) Enlarged images of the roots in Fig. )
3-a). The rice plants shown in Figs. 3-a) and  Fig. 3 -c) The ears and roots of
3-b) were cultivated in lwate Prefecture in rice growing in farmland in
2007. Tochigi Prefecture in 2005..
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Fig. 4 -b) Same as Fig. 4-a) but mineral water
had been sprayed twice.

Mineral Water -

RLAOF T

Fig. 4 -a) Photograph of the state of growth of
buckwheat in a field where three weeks had
passed since the seeds had been sown.
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Fig. 5 Elemental concentrations in rice with and without spraying mineral water, where a, b and ¢ show concentrations in haulm,
leaf and grain, respectively.
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Fig. 6 Comparisons of elemental concentrations in unpolished and polished rice collected from the same ear growing in a field in
Tochigi Prefecture, where mineral water was sprayed onto them.
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Fig. 7 Same as Fig. 5 but for each part of corn (a: haulm, b: leaf, c: grain, and d: flower bud).
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Figs. 8 Same as Figs. 7 but for asparagus. (a: stem, b: leaf and c: seed.)
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Figs. 9 Same as Figs. 8 but for butterbur; (a: stem and b: leaf.)
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Fig. 10 Photographs showing total amounts of
rice per 1 m? without (left) and with
(right) the spraying mineral of water.

Table 3. The effects of spraying mineral water on the yield. The yields per 1 m?are shown in grams.

Farm PM-4000 PM-4000
products (no use) (use)
Buckwheat 300 500
Soy beans 850 3500
Amaranth 100 150
Rice 222.9 667.7
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Abstract

The effects of spraying mineral water onto agricultural crops on their yields and
mineral contents were examined. We sprayed a solution containing a large quantity
of essential minerals onto the leaves of various agricultural crops every other week
for a few months. The mineral concentrations in the agricultural crops and of the
sprayed solution were measured by PIXE(Particle Induced X-ray Emission). It was
found that the effect of spraying mineral water on the crops was remarkable,
especially for rice and soy-beans, for which the yields became nearly three times
higher and the concentrations of many essential minerals increased in their stems
and leaves. However, no clear increase in the mineral contents was observed for
polished rice. In addition, not all of the farm products showed positive effects. This
indicates that an effective method and timing of spraying mineral water should be
examined depending on the conditions of each individual agricultural crop.
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