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The Potential of Natural CO. Spring Sites in Shimane Prefecture for the Assessment of the Effect

of Elevated Atmospheric CO, Concentration on Soil-Plant System
ADACHI Fumihiko, MASUNAGA Tsugiyuki and KAMIDOZONO Akira

Abstract Sites in Ganryuji with mineral springs and Torijigoku with pure carbon
dioxide (CO.) springs were examined for their potential as experimental areas to study
the effects of elevated atmospheric CO; concentration on soil-plant system. Soils in Ganryuji
mineral spring was highly contaminated with mineral spring water. Torijigoku CO. spring
emits very high concentration of CO, (>30%) at a vent soil surface. Average CO: concen-
tration in the middle part of the grassland was 500-1000ppm in the afternoon. Torijigoku
was an ideal site for the assessment of elevated atmospheric CO, on plant responses, but
the soil structure was estimated to be disturbed by mudslide under heavy rainfall or by snow
melting water. It is therefore necessary that we should consider the factors, i.e. microto-
pography and so on, other than the high atmospheric CO. concentration in order to evalu-
ate the elevated atmospheric CO; concentration on soil properties.
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Liaa) pH C N CIN Ca Mg Na K Si S P Fe
H.O KCl % % mg/kg
1 7.98 7.09 1.97 0.08 25 19152 1427 863 492 519 217 4.6 1.2
2 5.86 5.02 2.76 0.26 11 1189 320 40 143 207 24 7.9 322.0
3 4.77 3.68 1.97 0.20 10 280 125 31 129 85 11 12.5  311.0
4 4.57 3.57 2.46 0.24 10 209 109 20 121 87 12 16.7  311.0
5 4.57 3.61 2.02 0.21 10 139 83 27 168 77 1 12.3  284.0
6 4.91 3.86 4.42 0.38 12 570 322 74 199 100 17 28.0  323.0
7 7.45 7.35 2.42 0.13 19 8418 274 164 109 253 229 3.7 0.6
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®2 SBHELCOMGITIZHIT 5 CORIED b DOWREIZ & b 7% ) TN, #h EMEWE (Ws) & ERMMAIRIE (4°C)

i P pH EAH  EMPo R Ko C N CIN Ws A%C
(m) H.0 KCl  (g/200cc L% (9) (%) (%) (%) (gim?) (%o)
1 4.35 5.22 3.86 132 42.1 69.5 5.4 0.45 12 476.4 5. 84
2 8.7 4.74 3.64 146 15.2 1 58.5 6.8 0.47 14 483.8 4.75
3 17.4 4.88 3.58 146 2 0.5 62.1 9.4 0.59 16 280.4 4.46
4 24.6 4.85 3.63 244 74.3 39.8 3.3 0.22 15  358.6 4.12
5 27.5 4.27 3.3 83 5.1 0.4 71.4 19.9 1.36 15  446.5 4.52
6 50.7 4.18 3.19 142 54 1.9 54.7 9.3 0.73 13 391.2 4.70
7 62.3 4.06 3.01 119 83.5 0.9 58.3 12.7 0.81 16 311.9 4.69
8 9.2 4.96 3.82 153 39.7 0.8 52.3 5.8 0.43 13 393.8 4.53
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(B DRI S 2 TH 720 ANRRIA
AR HE R T B O RE I AT IS TR I TE 72
AL TEHOEELRT .

R
— V-

5 AE

SRS - Bk 2 - ARARELRE (2006) EARIRE PRI KA
DO RFEFMHOTREVE. BARK A B R
e, 11: 35-41.

Cook, A., Vourlitis, G.H. and Harazono, Y. (2000) Evalu-

ating the potential for long term elevated CO: expo-

sure studies using CO: spring in Japan. ] Agri Mete-

orol 56: 31-40.

EA - = W (1987) =KD T 7 7R & £

DA, ST FE (B 2RBE), 3,43-66.

AT (2004) KA - HEEBRIEBIIEGS 25 4 5 (2002 4
BUECR)

/NRAIE (2001) FACE (FRGRAS CO: 80 2858 H
A AR, 70, 1-16.

Miglietta F., Raschi, A., Bettarini, 1., Resti, R. and Selvi,
F. (1993) Natural CO:

S

springs in Italy: a resource



JENLAE 2> D RIK CO. IR ZFIH L 72K CO, I FE L5 0 R Bl 37

for examing long term response of vegetation to rising
atmospheric CO; concentrations. Plant Cell Environ
16: 873-8783.

Newton, P.C.D., Bell, C.C. and Clark, H. (1996) Carbon
dioxide emissions from mineral springs in Northland
and the potential of these sites for studying the effects
of elevated carbon dioxide on pastures. New Zeal ]
Agri Res 39: 33-40.

Onoda, Y., Hirose, T. and Hikosaka, K. (2007) Effect of

elevated CO: levels on leaf starch, nitrogen and pho-

tosynthesis of plants growing at three natural CO;
springs in Japan. Ecological Research 22, 475-484.

/NEFHIHEA (2007) CO: REE EFITH§ B DISE © R
IK COx MEH DT, AAEREF2EE 57: 145-158.

Van Gardingen, P.R., Grace, J., Harkness, D.D., Miglietta,
F. and Raschi, A. (1995) Carbon dioxide emissions
at an Italian mineral spring: measurements of average
CO:2 concentration and air temperature. Agric Forest
Meteorol 73: 17-27.





