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Table S1. Radioactivity concentrations of cesium and potassium in cultivated cabbage leaves (wet). 

Locality 

group 

Trial 
number 

Cesium (134Cs + 137C) [Bq/kg] Potassium (40K) [Bq/kg] 

Measurements   Mean ± SD Measurements Mean ± SD 

Okinawa 
(Nanjo City, 

Okinawa 
Prefecture) 

1 ND 

      ND 

213.7 

139.2 ± 31.4 

2 ND 118.4 

3 ND 108.7 

4 ND 115.8 

Ohara 
(Minamisoma 

City, 
Fukushima 
Prefecture) 

1 13.5 

13.6 ± 2.1 

95.9 

96.6 ± 11.6 

2 11.1 108.4 

3 13.9 101.2 

4 16.1 81.0 

Baba 
(Minamisoma 

City, 
Fukushima 
Prefecture) 

1 46.7 

30.5 ± 15.7 

117.4 

118.9 ± 29.0 

2 38.7 156.1 

3 10.9 85.2 

4 25.6 117.0 

Iitate 
(Iitate Village, 

Fukushima 
Prefecture) 

1 195.9 

   204.3 ± 74.8 

184.9 

178.7 ± 84.4 

2 311.2 293.0 

3 140.1 95.8 

4 170.1 141.2 

ND: not determined (below detection limit). 
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Table S2. Developmental factors examined in this study (pupal eclosion rate, adult achievement rate, total 

normality rate, larval period, and pupal period). 

Locality 

group 
Trial number 

Pupal eclosion 

rate (%) 

Adult 

achievement 

rate (%) 

Total 

normality rate 

(%) 

Larval period 

(day) 

Pupal 

period 

(day) 

Okinawa 
(Nanjo City, 

Okinawa 
Prefecture) 

1 85.7 57.1 51.9 14.5±1.1 6.1±0.4 

2 100.0 86.2 86.2 14.2±1.1 6.0±0.2 

4 100.0 91.3 91.3 15.0±0.8 6.0±0.0 

Mean ± SD 95.2 ± 8.2 78.2 ± 18.4 76.5 ± 21.4 14.6±.1.4 6.1±0.1 

Ohara 
(Minamisoma 

City, 
Fukushima 
Prefecture) 

1 82.0 46.7 35.8 14.6±1.0 6.0±0.4 

2 75.0 53.6 50.0 14.4±0.8 6.0±0.0 

4 90.9 87.0 87.0 15.0±1.3 6.1±0.2 

Mean ± SD 82.6 ± 8.0 62.4 ± 21.5 57.6 ± 26.4 14.7±0.4 6.0±0.0 

Baba 
(Minamisoma 

City, 
Fukushima 
Prefecture) 

1 80.3 53.3 48.6 14.5±3.0 6.0±0.4 

2 100.0 85.7 85.7 14.3±1.0 6.0±0.0 

4 100.0 73.9 73.9 14.4±0.6 6.1±0.2 

Mean ± SD 93.4 ± 11.4 71.0 ± 21.5 69.4 ± 19.0 14.4±0.1 6.0±0.0 

Iitate 
(Iitate Village, 

Fukushima 
Prefecture) 

1 75.3 57.0 44.9 14.7±1.2 6.3±0.6 

2 96.3 89.7 82.8 14.4±1.3 6.0±0.0 

4 100.0 39.1 34.8 15.1±0.6 6.0±0.0 

Mean ± SD 90.5 ± 13.3 61.9 ± 25.6 54.1 ± 25.3 14.7±0.3 6.1±0.1 
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Table S3. Adult abnormality profiles and scores. 

  Number of individuals Abnormality 
score 

assigned        Okinawa Ohara Baba Iitate Total 

Abnormalities in wings 5 9 4 14 32 12.0 

Abnormalities in proboscises 0 2 1 1 4 
76.6 

Abnormalities in palpi 0 0 0 1 1 

Abnormalities in trunk 0 1 0 2 3 
95.8 

Abnormalities in valva 0 0 0 1 1 

Total abnormal regions  5 12 5 19 41 - 

Abnormal individuals 5 12 5 16 38 - 

Individuals with double 

abnormalities 
0 0 0 3 3 - 

Normal individuals 100 72 93 80 345 1.1 

Adult samples examined 105 84 98 96 383 - 

Abnormality rate [%] 4.8 14.3 5.1 19.8 10.7 - 

Mean abnormality score per 

individual 
1.6 5.2 2.3 7.3 4.0 - 
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Table S4. Adult wing size. 

Locality 

group 
Trial number 

Male forewing size Female forewing size 

Number of 

individuals 
Mean ± SD (mm) 

Number of 

individuals 
Mean ± SD (mm) 

Okinawa 
(Nanjo City, 

Okinawa 
Prefecture) 

1 27 24.6 ± 1.1 30 23.3 ± 1.1 

2 16 24.8 ± 0.9 9 24.2 ± 0.7 

4 12 24.2 ± 0.8 9 23.2 ± 0.5 

Mean ± SD - 24.5 ± 0.3 - 23.5 ± 0.5 

Ohara 
(Minamisoma 

City, 
Fukushima 
Prefecture) 

1 26 26.1 ± 1.0 24 25.1 ± 1.2 

2 5 25.3 ± 0.9 10 25.4 ± 0.9 

4 8 25.2 ± 0.9 12 24.9 ± 0.5 

Mean ± SD - 25.6 ± 0.5 - 25.2 ± 0.3 

Baba 
(Minamisoma 

City, 
Fukushima 
Prefecture) 

1 28 25.5 ± 1.1 29 24.8 ± 1.1 

2 11 26.1 ± 1.1 13 25.6 ± 0.8 

4 7 26.1 ± 0.6 10 25.3 ± 0.7 

Mean ± SD - 25.9 ± 0.3 - 25.2 ± 0.4 

Iitate 
(Iitate Village, 

Fukushima 
Prefecture) 

1 37 25.8 ± 1.6 24 25.1 ± 1.6 

2 15 26.6 ± 1.0 11 26.1 ± 0.5 

4 5 25.9 ± 0.7 4 25.9 ± 0.4 

Mean ± SD - 26.1 ± 0.5 - 25.7 ± 0.5 
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Table S5. Percentages of hemocyte types in hemolymph. 

Soil group 
Trial 

number 

Number of 
Individuals 

used for 
counting 

Hemocyte types 

Plasmatocyte Granulocytes Prohemocytes 

 
Nanjo 

(Okinawa 
Prefecture) 

 

3 7 18.8±7.1  6.7±3.3 73.4±9.8 

4 6 9.3±5.2  11.1±8.5 79.6±5.1 

 
Ohara 

(Minamisoma, 
Fukushima 
Prefecture) 

3 11 15.1±11.1 4.2±1.9 80.7±10.1 

4 7 13.8±4.4 5.0±0.9 81.2±3.8 

 
Baba 

(Minamisoma, 
Fukushima 
Prefecture) 

3 8 29.3±15.2 7.0±4.1 63.7±14.5 

4 3 10.4±2.8 6.8±0.4 82.9±3.1 

 
Iitate 

(Fukushima 
Prefecture) 

 

3 4 23.4±11.5 5.5±5.5 71.2±16.9 

4 6 7.9±1.8 3.6±1.4 88.5±1.5 

 

 

 

 Deviations from the numbers listed above: 1) Okinawa 17, 2) Iitate 49, 3) Okinawa 38, 4) Iitate 40, 5) Okinawa 

and Iitate 29. 

 

 

Table S6. Number of mother butterflies and collected eggs used for the rearing experiment and hemocyte 

counting experiment 

Trial 
Number 

Egg collection 
date (y/m/d) 

N of mother butterflies N of collected eggs 

per locality group 

Used for analysis 

Each day Total Rearing Hemocyte 

1 

2014/01/11-12 1 

6 

 181) ✔  

2014/01/12-13 6  502) ✔  

2014/01/13-14 5   393)4) ✔   

2 2014/01/24-25 1 1   285) ✔   

3 2014/02/1-2 1 1   14   ✔ 

4 2014/02/11-12 1 1 

 23 ✔  

  12   ✔ 


