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Leaf and branch radiocesium concentration in planted and naturally regenerated three tree species
after the accident of Fukushima Daiichi Nuclear Power Plant
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Abstract: We measured leaf and branch radiocesium ('3’Cs) concentration in planted and naturally regenerated tree species after the
accident of Fukushima Daiichi Nuclear Power Plant of TEPCO. We collected current year shoots of planted seedlings of
Cryptomeria japonica (Cj) and Quercus serrata (Qs), naturally regenerated seedlings of Pinus densiflora (Pd), and sprouted coppice
of Qs at June and July in 2016, respectively in Fukushima, Japan. Concentrations of '3’Cs were measured for grinded samples by
using germanium semiconductor detector. The highest '*’Cs concentration in June observed in current leaves of Cj, whereas Qs
leaves showed the lowest values. Leaf '*’Cs concentration in the studied species reduced with leaf aging. Negative relation between
leaf '¥7Cs and indicators of leaf maturation such as leaf mass per area and chlorophyll content (SPAD value) in Qs also support this
pattern. In contrast, relationship between leaf potassium ion and '3’Cs concentrations in Qs leaves was not significant. Those results
suggested that leaf 13’Cs concentrations decrease with increasing leaf maturation in those tree species.
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Fig. 1. Changes on radiocesium concentration in branches
and leaves in Cryptomeria japonica (A) and Pinus densiflora
(B). Different letters indicate significant differences (P < 0.05).
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Fig. 2. Changes on radiocesium concentration in current-
branches and leaves in planted seedlings (A) and sprouted
coppices (B) in Quercus serrata. Asterisks (***) mean

statistical differences (P<0.001, r-test).
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Table 1. Leaf mass per area (LMA), SPAD value, and potassium
ion concentration of Quercus serrata leaves attached on the first
and secondary shoot. Asterisks (**) means statistical

differences (P<0.01, t-test).
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Planted Sprout
First shoot Second shoot  First shoot Second shoot
LMA (gm?) 75.8+2.8**  49.6+2.0** 8L.742.6** 61.3+1.8**
SPAD 38.4+1.5**  19.8+2.6**  40.2+1.0** 26.4+1.4**
K'ion (ppm) 2760+233**  3200+226**  1955+78**  2730+86**
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Fig. 3. Leafmass per area (LMA, A), SPAD value (indicator
of leaf chlorophyll content, B), and leaf potassium ion content
(C) in relation to radiocesium concentrations ('*’Cs) in Quercus

serrata. We excluded an outlier of planted trees for the analysis.
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