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Effects of Misasa Hot Spring Water on the Growth of Vegetables
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Satoshi YAMADA®, Makoto KITA*, Yukari GOTO* and Yuu ISHIMORI

Ningyo—toge Environmental Engineering Center, Japan Atomic Energy Agency

Kagamino—cho, Tomata—gun, Okayama—ken

(Received August 26, 2011)

Tottori University and Japan Atomic Energy Agency started a joint study to investigate
the effect of hot spring water on the growth of vegetable plants in 2009. The aim of the
study is to examine a feasibility of producing a regionally special vegetable with
considering the characteristics of the Misasa district, where radon hot springs are
historically famous. This report illustrates the intermediate results obtained from the
study carried out from 2009 to 2010.

(1) Screening test: Eighteen plants were examined for screening. As the results, Misasa
hot spring water used in the water culture enlarged the growths of 14 plants. Lastly,
9 plants were selected as candidate plants for further examinations

(2) Sample preparation: Plants sampled in the water culture were lyophilized and stored
in a freezer for nutrio—physiological analyses to select the suitable plant from the
9 plants.

(3) Examination in labor—saving cultivation: Preliminary examinations were performed with

a large—scale system to establish a practical labor—saving water culture system.

Keyword: Misasa Hot Springs, Hot Spring Water, Vegetable Plant, Water Culture, Screening
Test

This work has been performed in JAEA as a joint research with Tottori University

*Faculty of Agriculture, Tottori University
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% N HTL R mmol/L WEVETTHE mg/L
N (NH,NO,) 2.0 Fe (FeSO, + TH,0) 2
P (KH,PO,) 0.4 Mn (MnSO, * 5H,0) 0.5
K (KC1) 2.0 B (H,B0,) 0.2
Ca (CaCl, * 2H,0) 1.0 Zn (ZnS0, * 7H,0) 0.1
Mg (MgSO, + 7H,0) 2.0 Cu (CuSO, * 5H,0) 0.01

Mo ((NH,) Mo;0,, * 4H,0) 0. 005

F2 JRRKEKEK GEHER) DORK

mmol/L | Li Na K Mg Ca Sr B AllP| Mn |FelCu Zn
BERK 1035] 108 1 0.14 | 0.88 | 0.008 | 0213 [ND|ND| 0.003 |[ND|[ND| ND
JK:E7K | ND | 035 | 0213 | 0115|0172 | 0.0007 | ND [ND|[ND| ND |ND|ND | 0.0009
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_ kB Rn—-222 Ra-226 U-238 U-235 U-234
R% RREE | o Ba/L x107°Ba/L x107°Ba/L x107°Ba/L x107°Ba/L
1|55 AR 4/16 14:00( 46 160 = 024 03 + 0.1 30 = 039 ND 39 + 047
2|45RR 4/16 14:30( 63 500 = 081 374 =+ 23 1.1 = 019 ND 15 £ 022
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1|58 ER 4/16 14:00] 0.01 ND ND | 0.006 ND ND ND 0.10 ND | 00017 | 038 | 0014 ND
2|45 RR 4/16 14:30| 0.18 0.11 ND 0.036 0.007 ND 0.008 0.24 ND 0.0041 1.70 0.027 ND
3|F1BER | 4/16 1450] 130 | 0.20 ND | 0036 | 0007 ND ND 0.30 ND | 00099 | 270 | 0010 ND
4BRREUE | 4/16 15:10| 037 | 0.8 ND | 0036 ND ND ND 034 ND | 00081 | 270 | 0012 ND
_5&5%(@%?) 4/16 15:30] 0.06 0.09 ND 0.014 ND ND ND 0.10 ND 0.0020 0.89 0.010 ND
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fHRE 2(3ZE. BRI Na, Mg, K, Ca, Mn, Fe, Cu, Zn &H %

BHREESEABR CH LN S b BRAKTHRBEMEE LZI XS, VIR, avY
AUV TEYY . V=T L E A EBBIR LI VI ONWT, Sy
N TR LIZAERERE. 10 DRE. 3ITRT,

KE. 1 %30 Na, Mg, K, Ca, Mn, Fe, Cu, Zn &5

Na Mg K Ca Mn Fe Cu Zn
Vs
mg/g | mg/lg | mg/g | mg/g He/g He/g Hg/g Hg/g

IR

it R 1.27 7.12 50.4 | 15.33 | 166.5 | 558 | 16.81 | 58.1

TR 7K 14.09 | 4.52 39.7 | 16.30 | 419.2 | 57.3 | 14.89 | 41.0
L& R

xit R 3.53 6.47 57.1 8.60 | 319.7 | 289.2 | 13.84 | 30.3

TR 7K 12.96 | 4.43 56.6 9.69 | 239.5 | 253.4 | 18.86 | 45.8
a=Y

i e 2.06 7.20 55.6 | 14.46 | 112.0 | 1285 | 4.40 41.8

TRIR 7K 1596 | 4.88 51.4 | 17.24 | 2689 | 91.1 5.61 45.4
Ry ANV Ay

*f e 1.13 8.40 81.2 4.63 171.4 | 455.2 | 9.59 | 103.7

TRIR 7K 10.13 | 5.11 78.9 5.27 | 209.0 | 201.8 | 15.86 | 82.4
THEIY

% e 14.48 | 23.98 | 155.7 | 13.97 | 464.4 | 410.1 | 30.93 | 90.0

TRIR K 58.51 | 19.33 | 144.2 | 13.58 | 674.1 | 347.2 | 22.59 | 95.0
J—7 L &R

% e 3.23 | 13.10 | 61.8 | 11.18 | 294.2 | 747.7 | 22.88 | 102.2

TRIR K 22.31 | 11.89 | 112.2 | 16.63 | 307.9 | 1114.9 | 36.43 | 118.7
Y

xR 1.64 15.02 | 66.7 | 15.72 | 218.1 | 643.8 | 41.27 | 78.4

TRAR 7K 8.44 | 11.15 | 57.8 | 20.54 | 629.5 | 639.3 | 60.44 | 185.0
TN

*f 0.55 | 16.45 | 935 | 17.62 | 2489 | 434.0 | 29.21 | 81.8

TRAR 7K 7.71 | 11.84 | 96.0 | 20.11 | 569.5 | 527.9 | 56.28 | 172.6
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#£E. 2 oD Na, Mg, K, Ca, Mn, Fe, Cu, Zn &H %

Na Mg K Ca Fe Mn Cu Zn
mg/g | mg/lg | mg/lg | mg/lg | mg/g Hg/g Hg/g pg/g
IR
PO 0.93 2.37 32.5 3.48 2.31 372 50.7 115
TRIR 7K 4.66 3.27 30.2 4.30 2.85 5450 62.2 99
L& R
%t R 2.50 2.13 31.8 3.04 1.75 634 99.4 112
TR 7K 15.67 | 3.48 57.4 4.22 2.79 802 101.3 357
a=Y
PII 0.68 | 19.91 | 24.9 3.93 | 25.40 177 102.5 128
TR 7K 5.99 | 12,93 | 315 5.14 | 15.79 354 101.8 203
Ry ANV Ay
%t R 1.25 | 37.61 | 44.4 5.25 | 43.37 504 127.1 178
TR K 6.00 | 26.33 | 55.9 4.94 | 28.26 383 129.9 157
THEIY
%t R 0.57 | 25.71 | 30.7 3.86 | 35.58 767 69.7 105
TR K 1.88 | 15.38 | 33.7 3.62 | 22.90 | 1482 66.2 92
Jy—T VL&A
% 1.93 | 13.72 | 14.0 3.25 | 17.94 150 46.5 79
TRIR K 6.03 | 17.37 | 22.0 4.60 | 22.00 224 47.8 146
Y
% 0.21 | 10.70 | 20.4 2.45 9.71 82 54.6 113
TRIR K 1.37 | 20.31 | 22.9 6.74 | 26.36 465 226.5 642
A RU%
%t R 0.51 | 19.65 | 21.8 3.61 | 26.69 248 62.0 130
TRIR 7K 526 | 26.27 | 17.1 5.81 | 34.50 409 92.3 243

_36_




KE. 3 HWWHEO Cl&HE

JAEA-Research 2011-027

E S5 I
ER 2
mg/g mg/g
I XF
AR 16.46 36.61
RS K 25.93 48.97
L&A
I HR 48.33
TR YN 49.33 175.11
a<>Y
I HR 37.78 36.42
TR YN 49.20 78.38
rUuLUIyy
POgic! 15.02 26.02
TN 33.03 74.24
THEIT
%t R 37.98 55.97
TN 60.95 107.71
V—T 1L &R
Pogit! 34.37 28.95
TRRYN 45.53 56.74
Y
pogic! 26.90 47.74
TRAYN 22.46 61.09
A%
xf R 49.87 32.97
TR K 42.12 51.28
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ek F REPo v I FUU ARE

HRBOREFEEAR TE LN a~ Y TR —T7 L X RO T, AIRHE (I,
ZEN 300g, 469g) FOUT L TV AREOREEITo Tz, NI L L7k iliEE
GIRL, TV LMIOWTIHERRRK E L Tx o2 U —RAUIRE L, T A B AR L
WCTERE, VIOV TIE M= Ul 2 R TRBBIAIR & L TEE L, aft A7 bL
APVECEDER L, MEMKRERE. 1IRT, BEHIIOWTIE, £ 100g ORE %
BERL7En, "—=IF 27408 (BERBFROTFT A BEILHMO—F T,
Mg1-<(Mg,Fe,Fe3+ Al)3(Si,A)4010(0H)2 + 4H20) 3% < {455 L= £ £ T, Sl REETH -
oMb, MELRWI &L L, ZRUTHOWTIE, 5% O o R 5RO Al
WELOETH D,

EF. 1 3B (Tgf) hovIr IV LRE

Ra-226 U-238

Ba/kg4k Ba/kg4k
)—2LAX 0.52 £+ 0.034 0.0088 = 0.0015
avy+ 1.6 = 0.1 0.0037 = 0.0013

FF. 2 N—=IF%aT71 bOKSRERE

K-40 Ra—-226 Th-232
Ba/g Ba/g Ba/g
IN—ZFa1514F 19 = 0.068 002 = 0.0037 0.028 = 0.0048
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