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Annual changes in radioactive cesium concentrations in young plantings and coppiced shoots of
Quercus serrata
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Abstract: As a result of the Fukushima Daiichi nuclear power plant accident, radioactive cesium concentrations in some Quercus
serrata forests in Chiba Prefecture now exceed the index value set by the Forestry Agency of Japan. The timber from these forests
cannot be used as logs for growing shiitake mushrooms (Lentinula edodes). To secure a stable supply of logs from this prefecture
it has become important to grow log forests with low radioactive cesium concentrations. However, the dynamic state of
radioactive cesium in young planted-out Quercus serrata trees or shoots coppiced from stumps is unknown. We therefore planted
out 3-year-old Quercus serrata trees in three Quercus serrata forests, and compared the Cs-137 concentrations in the young
planted trees after 7 months and after 1lyear and 7 months. We also compared the Cs-137 concentrations in coppice shoots from
Quercus serrata stumps at the same sites after 7 or 8 months and after 1 year and 7 or 8 months. No rise was observed in Cs-137
concentrations in the young planted trees or coppice shoots at any of the three study sites in lyear. Cs-137 enters young planted
trees and coppice shoots by uptake from the soil via the roots and by transfer from the stump. Its abundance within these tree
tissues could therefore be expected to increase, but it was likely that dilution due to tree growth and emission deciduous leaves
suppressed this expected increase in concentration. Therefore, by planting young trees or cultivation using coppice shoots, it may
be possible to grow forests with low radioactive cesium concentrations.
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Table 1 Qutline of investigation locations

) A Cs—137i## % (Ba/ke) Cs—137T/71E R (Ba/m®)
WE 72 ) B —
kS s TgMaE (uSv/h) L, 1R ke e LR T
g (4EA) A (cm) (0~5cm) (5~ 10cm) ! (0~5cm) (5~ 10cm)
A BiE<t =7 29 12 0. 051 92 141 38 35 5,020 1, 496
1 ; . .
B okt 22 17 0. 069 553 251 40 699 8, 057 1, 664
Cc RIE+ 38 25 0.079 1,175 543 89 625 11,134 2, 260

28 IR B SR O W E 1L & 1 m CHlE
PR 13 N T 20134E 10 4 1 R A

Cs—13TAFTE R TP L & (R TE A BB (201145 9 H OMIZEMT =4 U > 7 (412 L 5 Cs— 13T RO HEE TiE 3 22AT & b 10kBa/m* i)
Air dose rates were measured at height Im. All time are october 1, 2013.
Cs—137abundance were calculated from the density and bulk density.
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Table 2 Height, basal diameter, and dry weight of planted trees and coppice shoots
F A [CER53
AT e Rtk WE (g) e Rtk WE (g)
(cm) (mm) - f% ¥ Gk (cm) (mm) @ - F%2 K LS
: L T AR 99 7 15 — 15 — — — —
/ J) A 104 8 15 2 17 95 7 15 9 24
' it 1:3,000, 000 7~ 8 A%
3,000, (3) B 117 9 30 12 42 94 7 14 14 28
/ C 114 7 18 2 20 79 7 12 113
. . A 115 10 25 7 32 165 13 91 31 122
X— 1. 7 X 3
1 AL T~ Slgfﬂ “% B 164 14 121 49 170 195 18 168 87 254
Flg 1 Investigation locations C 115 9 20 2 29 112 13 43 6 48
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Tree height, basal diameter, and dry weight are average values per one.
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Fig.2 Average Cs-137 concentrations in the trunks and branches of the planted trees
Error bars show standard errors. The results of analysis of variance show a,
significant difference between investigated locations (P < 0.01).
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Fig4 Average Cs-137 abundance in planted trees
Error bars show standard errors. The results of analysis of variance show
no, significant difference between the investigated locations and years.
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Fig.3 Average Cs-137 concentrations in the leaves of planted trees
Error bars show standard errors. The results of analysis of variance
show g, significant difference between investigated locations (P < 0.01)
and among years (P < 0.05).
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Fig. 5 Average Cs-137 concentrations in the trunks and branches of the
coppice shoots
Error bars show standard errors. The results of analysis of variance show a,
sianificant difference between investioated locations (P < 0.01).
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Fig. 6 Average Cs-137 concentrations in the leaves of the coppice shoots
Error bars show standard errors. The results of analysis show a, significant
difference between investigated locations (P < 0.01).



