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䚷ụᯇ┿ஓ                                                                                   㼡㼟㼕㼚㼓 㼙㼕㼐㼗㼕㼚㼑 㼍㼟 㼍㼚 㼕㼚㼐㼕㼏㼍㼠㼛㼞

  㻴㼕㼐㼑㼥㼡㼗㼕 㼅㼍㼙㼍㼟㼔㼕㼞㼛  䚷䚷䚷䚷䚷䚷 㻻㼡㼠㼎㼞㼑㼍㼗 㼛㼒 㼐㼕㼍㼠㼛㼙㼟 㼍㼚㼐 㼏㼥㼍㼚㼛㼎㼍㼏㼠㼑㼞㼕㼍 㼛㼚 㼏㼛㼞㼍㼘㼟 䈈䈈䈈䈈䈈䈈䈈䈈䈈䈈䈈䈈䈈䈈䈈䈈䈈䈈䈈䈈 㻣㻡
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㐺ษ࡛ࡀホ౯ࡿࡼ࡟᪉ἲ࡞一⯡ⓗࡿࡍฟ⟭ࢆᛂຊᣑ኱ಀᩘࡽ࠿✚ᢞᙳ㠃ࡢ࡬Ⲵ㔜㍈᪉ྥࡢḞ㝗ࡓࢀࡉ

 ࠋࡓࡋ♧ࢆ࡜ࡇ࠸࡞ၥ㢟ࡣ࡟ᐇ⏝ⓗࠊࡵࡓࡿ࡞࡜ホ౯ࡢ࡬Ᏻ඲ഃࠊࡋࡔࡓࠋࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇ࠸࡞

 ᛂຊᣑ኱ಀᩘࠊ㗪㐀Ḟ㝗ࠊ࣒࢘ࢽ࣑ࣝ࢔㗪㐀ࠊ⾡ᒙ᧜ᙳᢏ᩿ࠊ㸸ᨺᑕගࢻ࣮࣮࣡࢟

 

㸯㸬⥴ゝ 

 

ᵓ㐀≀ࡢᦆയࡣ⑂ປࡀ࡜ࡇࡿࡼ࡟ከࡶ࡛࠿࡞ࠊࡃ⾲㠃ࡽ࠿◚ቯࡿࡍሙྜࡀ኱༙ࢆ༨ࠊࡋ࠿ࡋࠋࡿࡵ㍺

㏦ᶵჾ࡟࡝࡞ከ⏝ྜ࣒࢘ࢽ࣑ࣝ࢔ࡿ࠸࡚ࢀࡉ㔠〇ࡢ㗪㐀㒊ရࢺࢫ࢝࢖ࢲࡸ㒊ရࠊࡣᮦᩱෆ㒊࡟ከࡢࡃ㗪

㐀Ḟ㝗ࠊࡵࡓࡴྵࢆᮦᩱෆ㒊ࡢ㗪㐀Ḟ㝗ࢆ㉳Ⅼ࡚ࡋ࡜⑂ປ◚ቯྍࡿࡍ⬟ᛶ࡞࠺ࡼࡢࡇࠋࡿ࠶ࡀᮦᩱෆ㒊

✺ࡢ㒊ᮦࠊࡵࡓ࠸࡞ࡁฟ᳨࡛ࢆ㐍ᒎࡸ⏕Ⓨࡢ⿣ࡁࡽ࠿㠃⾲ࡣ࡟ሙྜࡿ࡞࡜Ⓨ⏕㉳Ⅼࡢ⿣ࡁࡀ㗪㐀Ḟ㝗ࡢ

↛◚ቯࢆᘬࡁ㉳ྍࡍࡇ⬟ᛶࠊࡾ࠶ࡀ኱࡞ࡁ஦ᨾ࠸࡞ࡡ࠿ࡾࡀ⧄࡜࡬㹿ࠊࡵࡓࡢࡑᮦᩱෆ㒊ࡢ㗪㐀Ḟ㝗ࡢ

ṇ☜࡞ᢕᥱ࡜ホ౯ࡀᚲせ࡛ࠋࡿ࠶ 

ᮦᩱෆ㒊ࡢ㗪㐀Ḟ㝗ࢆㄪᰝࡣ࡟ࡿࡍᗄࡢ࠿ࡘ㠀◚ቯ᳨ᰝᡭἲࠊ᭱ࡀࡿ࠶ࡀ ㏆࡛ࡣ X ᒙ᧜ᙳ᩿ࡿࡼ࡟⥺

ᢏ⾡㸦Computing Tomography : CT㸧ࡀὀ┠ࠋࡿ࠸࡚ࢀࡉ㏆ᖺࠊ࡚ࡗ࡞࡟⏘業⏝ X ⥺ CT ⿦⨨ࡢග※ࡢȣ

⏝業⏘ࡶ࡛ࡲḞ㝗࡞ᚤᑠࡢᮦᩱෆ㒊ࠊࡳ㐍ࡀ໬ࢺࢵ࣏ࢫ X ⥺ CT ⿦⨨᳨࡚ࡗࡼ࡟ฟ࠶ࡘࡘࡾ࡞࡜⬟ྍࡀ

ᨺࡢ኱ᆺᨺᑕග᪋タ㸦SPring-8㸧࠸㧗ࡀᖹ⾜ᗘ࡛࣮ࢠࣝࢿ࢚㧗㍤ᗘ࣭㧗ࠊࡕ❧ඛ࡟ࢀࡑࡣࡽ⪅ⴭࠊࡀࡿ

ᑕගࢆ฼⏝ࡓࡋ CT㸦ᨺᑕග CT㸧ࡢࡑࠋࡓࡁ࡚ࡗ⾜ࢆ✲◊ࡢ㐣ཤࡢ一㐃ࠊࡾࡼ࡟✲◊ࡢⴭ⪅ࡣࡽ㏻ᖖࡢ

⑂ປヨ㦂࡛౑⏝ࢬ࢖ࢧࡿࢀࡉ㸦┤ᚄᩘ mm㸧ྜ࣒࢘ࢽ࣑ࣝ࢔ࡢ㔠୸Წࠊ࡚࠸࠾࡟ヨᩱෆ㒊ࡢ㗪㐀Ḟ㝗ࡢ

ᵝᏊࡸ⑂ປࡁ⿣㐍ᒎᣲືࠊ࡚࠸ࡘ࡟㠀◚ቯ࡛୕ḟඖⓗ࡟ほᐹࡿࡍᡭἲࡓࡋ❧☜ࢆ ᮦᩱࡣ࡛✲◊ᮏࠋ(4-(1

ෆ㒊ࡢ㗪㐀Ḟ㝗ࢆ㉳Ⅼࡿࡍ࡜⑂ປ◚ቯࡢ㜵Ṇࢆ୺ࡿࡓ┠ⓗࠊࡋ࡜ᨺᑕග CT 㗪㐀Ḟࡢᮦᩱෆ㒊ࡓ࠸⏝ࢆ

㝗ㄪᰝࠊ࡜ᛂຊᣑ኱ಀᩘࡓ࠸⏝ࢆᐃ㔞ⓗホ౯ࢆヨࠋࡓࡳ 

 



2 Bulletin of Okinawa National College of Technology, No.7 (2013)Bulletin of Okinawa National College of Technology, No.7 (2013) 
 

�� ౪ヨᮦࡧࡼ࠾ᐇ㦂᪉ἲ 

���� ౪ヨᮦࡧࡼ࠾ヨ㦂∦ᙧ≧ᐇ㦂ᮦᩱ 

 

 ౪ヨᮦࡣ࡟ᕷ㈍ࡢ Al-Si-Mg ⣔㗪㐀ྜ࣒࢘ࢽ࣑ࣝ࢔㔠ࡢ AC4CH 㗪㐀ࠊࡣࡳ㗪㎸ࡢ࡬⣲ᮦࠋࡓࡋ⏝౑ࢆ

Ḟ㝗ࡢⓎ⏕ࢆ㜵Ṇᖜ㠃ᗏࠊ࡚࡟㐀㗪ຊ㔜ࡢᖖ㏻ࡿ࠸⏝ࢆᆺ㔠ࠊࡎࡉ᪋ࢆ࡝࡞⌮ฎ‮⁐࡞ู≉ࡢࡵࡓࡿࡍ

⣙ 150mm × ᗏ㠃ཌࡉ⣙ 22mm × 㧗ࡉ⣙ 100mm ࡘ࡟ࢡࢵࣟࣈᙧ⯚ࠊᚋࡢࡑࠋࡓࡋసᡂࢆࢡࢵࣟࣈᙧ⯚ࡢ

ࡢ᫬ຠ㸦433K × 4hrs㸧࡜య໬㸦813K × 4hrs ಖᣢᚋỈ෭㸧⁐ࠊࡣ࡚࠸ T6 ⇕ฎ⌮ࢆ᪋ࠋࡓࡋᮏ◊✲࡛౑⏝

ᅗࠊࡣ∦ヨ㦂ࡿࡍ 1 ᑠ㒊┤ᚄ᭱ࡍ♧࡟ 7mm ⯚ࡢ⣲ᮦࠊࡾ࠶࡛∦ປヨ㦂⑂ࡆᅇ㌿᭤ࡢ᫬ィᆺ◁࡞༢⣧ࡢ

ᙧୗ㠃ࡢࡽ࠿㧗ࡉ⣙ 30mm ඲ࡽ࠿⨨఩࡞࠺ࡼࡿࡍ⮴一ࡰ࡯ࡀ୰ᚰ㍈ࡢ∦ヨ㦂࡜⨨఩ࡢ 19 యษฟࠋࡓࡋ

ヨ㦂∦ࡣᶵᲔຍᕤࡢᚋࠊ࡟୰ኸ㒊ࢆ㸡400 㸡2000ࡽ࠿ ຍᕤയࡿࡼ࡟┙᪕ࠊࡋ☻◊࡚࠸⏝ࢆ⣬࣮࣓࢚ࣜࡢ

Ș=1.05ࡣᛂຊ㞟୰ಀᩘࡢ≦ヨ㦂∦ᙧࡢࡇࠋࡓࡋ㝖ཤࢆ ほ⧊⤌ࡿࡼ࡟ගᏛ㢧ᚤ㙾ほᐹࡢ౪ヨᮦࠋࡿ࠶࡛

ᐹ⤖ᯝࢆᅗ 2 ࣥࢹ஧ḟࡢᣦᶆࡍ⾲ࢆࡉࡁ኱ࡢᬗ⢏⤖ࠊࡾ࠶࡛⧊⤌≦ࢺ࢖ࣛࢻࣥࢹ࡞ᆒ㉁ࡣ⧊⤌ࠋࡍ♧࡟

⣙ࡀ㛫㝸㸦DAS II㸸dendrite arm spacing㸧࣒࣮࢔ࢺ࢖ࣛࢻ 30Pm  ࠋࡓࡗ࠶࡛

 

 

 

 

 

 

 

 

 

���� ᐇ㦂᪉ἲ 

 ᮏ◊✲࡛ࠊࡣヨ㦂∦ෆ㒊࡟Ꮡᅾࡿࡍ㗪㐀Ḟ㝗ࡢࡽ࠿⑂ປࡁ⿣Ⓨ⏕ᣲືࢆᐃ㔞ⓗ࡟ホ౯ࠊࡵࡓࡿࡍ௨ୗ

 ࠋࡓࡋᐇ᪋ࢆ✲◊ᡭ㡰࡛ࡢ

1㸬ᨺᑕග CT  ࢢࣥࢽ࣮ࣜࢡࢫࡢ∦ヨ㦂ࡿࡼ࡟

ヨ㦂∦ෆ㒊ࡢ㗪㐀Ḟ㝗ㄪᰝࡧࡼ࠾ィ ࠊ࡜⑂ປヨ㦂⏝ࡢヨ㦂∦ࡢ㑅ᐃࠋ 

2㸬㑅ᐃࡓࡋヨ㦂∦ࢢࣥࢽ࣮ࣆࢨ࣮ࣞࡢ࡬ฎ⌮ 

    ⑂ປヨ㦂᫬ࡢ⾲㠃ࡁ⿣Ⓨ⏕ࢆᢚไࠊࡵࡓࡿࡍヨ㦂∦⾲㠃࡬ᅽ⦰ṧ␃ᛂຊࢆ௜୚ࠋ 

3㸬⑂ປヨ㦂ࡢᐇ᪋ 

㗪㐀Ḟ㝗ࡢᐃ㔞ⓗホ౯ጇᙜᛶࡢ☜ㄆࠋ 

 

����� ヨ㦂∦ࢢࣥࢽ࣮ࣜࢡࢫࡢ 

 

ᨺᑕගࠊ࡚࠸ࡘ࡟∦ヨ㦂ࡢ඲࡚ࡓࡋព⏝ࡎࡲ CT ࠋࡓࡋㄪᰝࢆ࡝࡞㔞ࠊ⨨఩ࠊ≦ᙧࡢෆᅾḞ㝗ࡓ࠸⏝ࢆ

ᨺᑕග CT ࣮ࢱࣥࢭ✲◊බ┈㈈ᅋἲே 㧗㍤ᗘග⛉Ꮫࠊࡋᡤ᭷ࡀᨻἲே ⌮໬Ꮫ◊✲ᡤ⾜❧⊃ࠊࡣ

㸦JASRI㸧ࡀ⟶⌮࣭㐠㌿ࠊ࠺⾜ࢆරᗜ┴ࡢ᧛☻⛉Ꮫබᅬ㒔ᕷࡿ࠶࡟኱ᆺᨺᑕග᪋タ㸦SPring-8㸧ࢆ฼⏝ࡋ

Fig.2 Microstructure of tested material. 

400Pm 
Unit : mm 

Fig. 1 Shape of the test specimen.  
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㏿ຍ࡛ࡲᗘ㏿࠸ࡋ➼ࡰ࡯࡜ගࠊࢀࡽࡅ௜ྡ࡚ࡋ᮶⏤࡟Super Photon ring-8 GeVࠖࠕࠊࡣ࡜SPring-8ࠖࠕࠋࡓ

࠼⾜ࡀᐃ ࡢ✀ྛ࡚ࡋ⏝฼ࢆ㟁☢Ἴ㸦ᨺᑕග㸧ࡿࡍ⏕Ⓨ࡟᫬ࡓࡆ᭤ࢆሙ࡛㐍⾜᪉ྥ☢࡞ᙉຊࢆ㟁Ꮚࡓࡋ

ࡢ᪉ᘧࢢࣥࣜ✚⵳ࠊࡾ࠶᪋タ࡛ࡿ X ⥺ග※㸦➨㸱ୡ௦ࣥࣟࢺࣟࢡࣥࢩᨺᑕග※㸧ࡣ࡚ࡋ࡜ୡ⏺᭱㧗࢚ࡢ

ࡢࣥ࢖࣒࣮ࣛࣅ⏝業฼⏘ࠊࡣ࡛✲◊ᮏࠋࡿ࠶ᨺᑕග᪋タ࡛ࡿ࠸࡚ࡋ᭷ࢆ࣮ࢠࣝࢿ BL19B2 ࡑࠊࡋ⏝฼ࢆ

➨ࡢ 1 ᅗࢆほᐹయ⣔࡜ᵝᏊࡢෆ㒊ࢳࢵࣁࡢࡁ࡜ࡢࡇࠋࡓࡗ⾜ࢆᐃ ࡚࡟ࢳࢵࣁ 3 Xࠋࡍ♧࡟ ࢠࣝࢿ࢚⥺

ࢆ࣮ 28keV ༢⤖ᬗࢆᨺᑕගࡢⓑⰍࡣ㏻ᖖ࡛ࠊࡋタᐃ࡟ Si ヨ㦂ࠋࡓࡋධᑕ࡟∦ヨ㦂ࠊ࡚ࡋ༢Ⰽ໬ࡾࡼ࡟

∦㏱㐣ീࡢ᧜ᙳࡣヨ㦂∦᳨࡜ฟჾ㸦෭༷ CCD ࢆ㊥㞳ࡢ㸧࣓ࣛ࢝ 800mm ⨨ᑠ᩿㠃఩᭱ࡢ∦ヨ㦂ࠊ࡚ࡋ࡜

⣙ࡉཌࡿࡍ࡜୰ᚰࢆ 4mm ⣙ࡣࢬ࢖ࢧࣝࢭࢡࣆ࡞ᐇຠⓗࡢほᐹయ⣔࡛ࡢࡇࠋࡓࡗ⾜࡟㇟ᑐࢆ㡿ᇦࡢ

2.85Pm/pixel ࡣ㏱㐣ീ࡞ᚲせ࡟෌ᵓᡂࡢ∦ヨ㦂ࠋࡿ࠶࡛ 0~180 ᗘ࡛ࡲ 0.5 ᗘࠊ࡟࡜ࡈ✚⟬᫬㛫 ࡚࡟⛊ 2

ྲྀᚓࠊ࠾࡞ࠋࡓࡋ⏬ീ෌ᵓᡂࠊࡣ࡚ࡗࡓ࠶࡟SPring-8 ഃ࡛ᥦ౪ࣉࢡࢵࣂ࣭ࣥࣙࢩ࣮ࣗࣜ࣎ࣥࢥࡿ࠸࡚ࡋ

ࡋసᡂࢆ෌ᵓᡂീ࡚࠸ࡘ࡟∦඲ヨ㦂ࠋࡓࡋ⏝౑ࢆࢺࣇࢯ෌ᵓᡂࡓ࠸ᇶ࡙࡟࣒ࢬࣜࢦࣝ࢔ࣥࣙࢩࢡ࢙ࢪࣟ

࡚Ḟ㝗ྍࢆど໬ࡓࡋᚋࠊᮏ◊✲࡛ࡣヨ㦂∦ෆ㒊ࡢࡽ࠿⑂ປࡁ⿣Ⓨ⏕ࢆᑐ㇟ࠊࡵࡓࡿࡍ࡜ヨ㦂∦ࡢ㍈᪉ྥ

㏱㐣ീࡽ࠿ෆ㒊࡟㐺ᙜ࡞኱ࡢࡉࡁḞ㝗ࡿ࠶ࡀヨ㦂∦ࢆ㑅ูࡢࡇࠋࡓࡋ㑅ูࡣ࡚࠸ࡘ࡟ᚋ㏙ࠋࡿࡍ 

 

 

 

 

 

 

  

              (b) Experimental setup for CT 

 

(a) Inside measuring hutch No.1of BL19B2  

Fig.3 Synchrotron radiation CT 

 

 ⌮ฎࢢࣥࢽ࣮ࣆࢨ࣮ࣞ �����

 

 㑅ูࡓࡋヨ㦂∦ࢆ⑂ປヨ㦂ࠊ࡚ࡋᮦᩱෆ㒊ࡢḞ㝗ࡽ࠿⑂ປ◚ቯࠊ࡟ࡵࡓࡿࡏࡉヨ㦂∦⾲㠃ࢆ㉳Ⅼࡍ࡜

ࢨ࣮࡚ࣞࡋᑐ࡟∦ヨ㦂ࡓࡋ㑅ᐃ࡟ඛࠊ࡟ࡵࡓࡢⓗ┠ࡢࡇࡣ࡛✲◊ᮏࠋࡿ࠶ࡀᚲせࡿࡍ㜵Ṇࢆປ◚ቯ⑂ࡿ

ᅗࠊࡣ࡜⌮ฎࢢࣥࢽ࣮ࣆࢨ࣮ࣞࠋࡓࡋ᪋ࢆ⌮ฎࢢࣥࢽ࣮ࣆ 4 Ỉ୰࡛㔠ᒓࢆࢨ࣮ࣞࢫࣝࣃࠊ࡟࠺ࡼࡍ♧࡟

ᮦᩱ⾲㠃࡟↷ᑕ࡟ࡁ࡜ࡢࡑࠊࡋⓎ⏕ࡿࡍ㔠ᒓࡢ࣐ࢬࣛࣉ⭾ᙇࢆ࣮ࢠࣝࢿ࢚Ỉ័ࡢᛶຊ࡚ࡗࡼ࡟ᢚ࠼㎸ࠊࡳ

ᮦᩱ୰࡟ᙎᛶἼࢆⓎ⏕࣭ఏ᧛ࢢࣥࢽ࣮ࣆ࡚ࡏࡉฎ⌮ࡿࡍᢏ⾡࡛ࠋࡿ࠶ᮏ◊✲࡛ࡣඹⴭ⪅ࡀࡽ㛤Ⓨࡓࡋ

Nd:YAG ➨ࡢࢨ࣮ࣞ 2 㧗ㄪἼࡿ࠸⏝ࢆ᪥ᮏᘧ࣮ࣞࢢࣥࢽ࣮ࣆࢨฎ⌮ࢆ㐺⏝ࢢࣥࢽ࣮ࣆࢨ࣮ࣞࡢࡇࠋࡓࡋ

ฎ⌮࡚ࡗࡼ࡟ヨ㦂∦⾲㠃㏆ഐ࡟ᅽ⦰ṧ␃ᛂຊࢆ௜୚ࡾ࠶࡛⬟ྍࡀ࡜ࡇࡿࡍ ฼ࢆᅽ⦰ṧ␃ᛂຊࡢࡇࠊ(6-(5

⾲࡟࡜ࡶࢆᯝ⤖✲◊ࡢ㐣ཤࡣ⌮ฎࢢࣥࢽ࣮ࣆࢨ࣮ࣞࠋࡿࡍᢚไࢆ⏕⿣Ⓨࡁࡢࡽ࠿㠃⾲࡚ࡋ⏝ 1 ࡜௳᮲ࡢ

ࡓࡋ 㠃㏆ഐ࡛⾲ࡽ࠿ᯝ⤖✲◊ࡢ㐣ཤࠊࡣᅽ⦰ṧ␃ᛂຊࡿࢀࡉฎ⌮᮲௳࡛௜୚ࡢࡇࠋ(5 100MPaࠊ⾲㠃ୗ

1mm ⛬ᗘ࡛ࡰ࡯ 0MPa ࡓࡋ௬ᐃ࡜ศᕸ⥺┤ࡿ࡞࡜  ࠋ(5

SPring-8
Slit 1 Slit 2

Si(111)

Monochromator
X-ray CCD

camera
BL19B2

Sample

800mm 
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����� ⑂ປヨ㦂 

 

◚ປ⑂࡚ࡋ࡜㉳Ⅼࢆ㗪㐀Ḟ㝗ࡢヨ㦂∦ෆ㒊ࠊ࡛࡜ࡇࡿࡍປヨ㦂⑂ࢆ∦ヨ㦂ࡓࡋ⌮ฎࢢࣥࢽ࣮ࣆࢨ࣮ࣞ 

ቯ࠿ࡿࡌ⏕ࢆ☜ㄆࠊࡋ㗪㐀Ḟ㝗ࡢᛂຊᣑ኱ಀᩘࡿࡼ࡟ホ౯ࡀ㐺ษ᳨࡛࠿ࡓࡗ࠶ウࠋࡿࡍ㐣ཤࡼ࡟✲◊ࡢ

一ᮦ㸦AC4CH-T6ྠࡓࢀࡽᚓ࡚ࡗ ᮦ㸧ࡢ⑂ປヨ㦂⤖ᯝ㸦S-N ≉ᛶ㸧ࢆᅗ 5 ࡍ♧࡟ ㏻ᖖࡀNDࠖࠕᅗ୰ࠋ(5

㐀㗪࡚ࡗࡼ࡟⌮ฎࢫ࢞⬺‮⁐ࡢ㗪㐀᫬ࡀDGࠖࠕᅗ୰ࠊ∦ヨ㦂࠸ከࡢ㗪㐀Ḟ㝗ࡓࡋస〇࡚ࡗࡼ࡟㗪㐀ࡢ

Ḟ㝗ࡢⓎ⏕ࢆᢚไࡓࡋヨ㦂∦࡚ࡋࡑࠊᅗ୰ࠕDG-LPࠖࠕࡀDGࠖᮦࢢࣥࢽ࣮ࣆࢨ࣮ࣞ࡟ฎ⌮ࢆ᪋ࡓࡋヨ㦂

ࠋྛࡿ࠶࡛∦ ᮦࡢ⑂ປ㝈ᗘ㸦107ᅇ⑂ປᙉᗘ㸧ࠊࡣND ᮦ㸸100MPaࠊDG ᮦ㸸130MPaࠊDG-LP ᮦࡀ 160MPa

ࠊ160MPaࠊ࡚ࡗࡼ࡟ࡉࡁ኱ࡢ㗪㐀Ḟ㝗ࡓࢀࡉฟ᳨࡚ࡗࡼ࡟ෆ㒊ほᐹࡢ∦ヨ㦂ࠊ࡟ᇶࢆヨ㦂⤖ᯝࡢࡇࠋࡿ࠶࡛

180MPa200ࠊMPa ᅗࠊࡣ࡟ປヨ㦂⑂ࠋࡓࡋ࡜࡜ࡇࡿࡍᐇ᪋ࢆປヨ㦂⑂࡚࡟ᛂຊ᣺ᖜࡢ࠿ࢀࡎ࠸ࡢ 6 ♧࡟

ປヨ㦂ᶵ㸦ᅇ㌿ᩘ⑂ࡆᅇ㌿᭤ࡕ஧㐃ᘧᑠᆺ∦ᣢࡓࡋ㛤Ⓨࡢࡽ⪅ⴭࡍ 3000rpm㸧ࢆ౑⏝ࡓࡋ  ࠋ(4

 

 

 

 

 

 

 

 

 

 

 

Fig.5 S-N diagram of AC4CH-T6 material5).            Fig.6 Cantilever type fatigue machine. 
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Fig.4 Laser Peening treatment. 

 
Pulse energy Spot diameter Pulse number density 

100 [mJ] 0.6 [mm] 27.3 [pulse/mm2] 

Table 1 Condition of laser peening treatment. 
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ึᮇᑍἲࢆᑐ㇟࡚ࡋ࡜ᛂຊᣑ኱ಀᩘࡢ⟬ฟࢆ行ࠋࡓࡗ౛࡚ࡋ࡜ヨ㦂∦ No.2008-5 ᛂຊᣑ኱ಀᩘࡿࡍ㛵࡟

ᅗࢆィ⟬⤖ᯝࡢ ࡚ࡋ࡜㈇Ⲵᛂຊ᣺ᖜࠊࡣ࡚ࡋᑐ࡟∦ヨ㦂ࡢࡇࠋࡍ♧࡟ 8 200MPa ࠋࡿ࠸࡚ࡋ᝿ᐃࢆ

AC4CH-T6 ᮦࡢ㐣ཤࠊࡽ࠿✲◊ࡢ㗪㐀Ḟ㝗ࡢᛂຊᣑ኱ಀᩘࡀ 1.5MPam1/2ࢆ㉸ࡁ࡜ࡿ࠼⿣ࡢ発⏕ࡀண᝿ࡉ

ࡽ࠿࡜ࡇࢀ ᅗࡤ࠼౛ ࠊ(9 (8 8 㗪㐀Ḟ㝗ࡓࢀࡉ♧࡟ DࠊEࠊF ࡓ‶ࢆ௳᮲ࡿࡍ⏕発ࡀ⿣ࡁປ⑂ࡶࢀࡎ࠸ࡣ

 ࠋࡿ࡞࡟࡜ࡇࡿ࠸࡚ࡋ

 

 

 

 

 

 

 

 

 

 

���� ⑂ປヨ㦂࡜◚㠃ほᐹ 

 

 㑅ᐃࡓࡋヨ㦂∦ࢢࣥࢽ࣮ࣆࢨ࣮ࣞ࡟ฎ⌮ࢆᐇ᪋ࠊࡋヨ㦂∦ẖ࡟タᐃࡓࡋᛂຊ᣺ᖜ࡛⑂ປヨ㦂ࢆ行ࡓࡗ

⤖ᯝࠊ඲࡚ࡢヨ㦂∦ࡀ⑂ປ◚ቯࠋࡓࡋᮏ◊✲࡛ࡣ౛ࠊ࡚ࡋ࡜ヨ㦂∦ No.2008-5 ヨࠋ࠺行ࢆウ᳨࡚࠸ࡘ࡟

㦂∦ No.2008-5 ᅗࢆ┿෗ࣟࢡ࣐ࡢປ◚㠃⑂ࡢ 9 発ࡢ⿣ࡁປ⑂࡟ᅗ୰▮印㒊ศࡣࡽ࠿┿෗ࣟࢡ࣐ࠋࡍ♧࡟

⏕㉳Ⅼࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠶ࡀᅗ 8 㗪㐀Ḟ㝗ࡢಶ୕࡞ࡁẚ㍑ⓗ኱ࡿࡍᏑᅾ࡟ᮏヨ㦂∦୰ࠊ࡟࠺ࡼࡓࡋ♧࡟

⏺発⏕ୗ㝈ࡢ⿣ࡁࡣᛂຊᣑ኱ಀᩘࡢ 1.5MPam1/2ୖࢆᅇࡶ᭱࡟≉ࠊࡾ࠶್࡛ࡿ高࠸ᛂຊᣑ኱ಀᩘࡓࡗ࡞࡜

㗪㐀Ḟ㝗 D ㉮ᰝᆺ電Ꮚ㢧ᚤ㙾ࢆປ◚㠃⑂ࠊࡋ࠿ࡋࠋࡓࢀࡉண᝿ࡀ࡜ࡇࡿ࡞࡜発⏕㉳Ⅼࡢ⿣ࡁປ⑂ࡀ

（SEM）࡚ࡗࡼ࡟ほᐹࡓࡋ⤖ᯝࢆᅗ 10 㗪㐀Ḟࡢ≦⥺࠸⣽㛗ࡣ࡟⿣発⏕㉳Ⅼ௜㏆ࡁປ⑂ࠊ࡟࠺ࡼࡍ♧࡟

㝗ࡀほᐹࡢࡇࠋࡓࢀࡉ㗪㐀Ḟ㝗ࠊࡣᨺᑕග CT 㗪㐀Ḟ㝗ࡓࢀࡉほᐹ࡚ࡗࡼ࡟ F ᅗࠋࡿࢀࡉ ᥎࡜ 9 ⑂ࡢ

ປ◚㠃ࣟࢡ࣐ࡢ෗┿ࠊࡣࡽ࠿ᅗ୰ࡢ G ᨺᑕගࠋࡓࢀࡉㄆ☜ࡀ┦ᵝࡿ࡞␗ࡣ࡜㠃◚⤊᭱ࡶ࡟⨨఩ࡢ CT ࡢ

ほᐹࠊࡤࢀࡼ࡟ᅗ୰ G 㗪㐀Ḟ㝗ࡣ࡟⨨఩ࡢ E  ࢀࡉㄆ☜ࡣ㗪㐀Ḟ㝗࡞░᫂ࠊࡀࡿ࠶㡿ᇦ࡛ࡿ࠸࡚ࡋᏑᅾࡀ

 

 

 

 

 

 

 

 

 

 

Defect 

D E F 
   

Area 
[Pm2] 

2.68�105 2.42�105 7.92�104 

KImax 

[MPam1/2]
3.14 2.60 2.07 

Fig.8 Example of stress intensity factor estimation of defects. (Specimen No.2008-5) 

Defect D Defect E

Defect F

1mm 

Fig.9 Macro image of fracture surface. 

G

Crack initiation site 

Specimen No.2008-5 
Va : 200 [MPa] 
Nf : 3896704 [cycles] 

1mm 
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ࢆ⨨఩ࡢࡇࠋࡓࡗ࠿࡞ SEM ᅗࡣ㠃◚ࠊࢁࡇ࡜ࡓࡋほᐹ࡟ヲ⣽࡚ࡗࡼ࡟ 11 㠃࡞ᖹᆠ࡟㠀ᖖ࡟࠺ࡼࡍ♧࡟

࡛ᵓᡂࠊࡽ࠿࡜ࡇࡿ࠸࡚ࢀࡉᨃࡁ࡬㛤◚㠃(ὀ ࣎࡞ᚤᑠࠊࡣ࡟㠃ୖ◚࡞ᖹᆠࡢࡇࠊࡓࡲࠋࡓࢀࡉ ᥎࡜(1

ὀ)ࢻ࢖  ࠋࡓࢀࡉほᐹ࡟ᩘ↓ࡀ(2

 

 

 

 

 

 

 

 

 

 

 

���� ◚ቯ㉳Ⅼ࡜㗪㐀Ḟ㝗ᙧ≧ 

 

 ᛂຊᣑ኱ಀᩘࡁࡀ್ࡢ⿣Ⓨ⏕ୗ㝈⏺್ࡶࡾࡼ኱࡜࠸ࡁぢ✚ࡓࢀࡽࡶ㗪㐀Ḟ㝗ࠊ࡚࠸࠾࡟⑂ປࡁ⿣Ⓨ⏕

㉳Ⅼ᳨࡚࠸ࡘ࡟⏤⌮ࡓࡗ࠿࡞ࡽ࡞࡜ウࠋࡿࡍ㗪㐀Ḟ㝗ࡢᛂຊᣑ኱ಀᩘࠊࡣ࡚࠸ࡘ࡟㏻ᖖࠊⲴ㔜㍈᪉ྥ࡬

ᢞᙳࡓࡋ㠃✚࡟࡜ࡶࢆᮧୖࡢࡽ᪉ἲ࡚࠸⏝ࢆィ⟬࣭ホ౯ࠊࡵࡓࡿࢀࡉᮏ◊✲ࡶ࡚࠸࠾࡟ほᐹࡓࢀࡉ㗪㐀

Ḟ㝗ࢆ㍈᪉ྥ࡟ᢞᙳࡓࡋ㠃✚࡚࠸⏝ࢆ⟬ฟࠋࡓࡋᙜึࠊ㗪㐀Ḟ㝗ࡣᅗ 12 ᘬ࡞ࡁẚ㍑ⓗ኱࡞࠺ࡼࡍ♧࡟

ᅗࡣࡢࡓࢀ⌧࡟㠃ୖ◚ࠊࡀࡓ࠸࡚ࡋண᝿ࢆࡢࡶ࡞࠺ࡼࡢᕢࡅ 10 ᅗࡸ 11 ≦ࢻ࢖࣎࡞ࡉᑠ࡞࠺ࡼࡓࡋ♧࡟

Ḟ㝗ࡢ㞟ྜయ࡛ࠊ࡛ࡇࡑࠋࡓࡗ࠶ᨵ࡚ࡵᨺᑕග CT  ࠋࡓࡗ⾜ࢆ෌☜ㄆ࡚࠸ࡘ࡟෌ᵓᡂ⏬ീࡢ

㗪㐀Ḟ㝗ࡢᛂຊᣑ኱ಀᩘࡶ᭱ࡀ኱ࡃࡁぢ✚ࠊࡎࡽࢃ࠿࠿ࡶ࡟ࡓࢀࡽࡶ⑂ປ◚㠃ୖ࡛ほᐹࡓࡗ࠿࡞ࢀࡉ

㗪㐀Ḟ㝗 D ᅗࡀࡢࡶࡓࡋ⌧࡟ḟඖⓗ୕ࢆ㗪㐀Ḟ㝗ࠋࡓࡋㄪᰝࢆ≦ḟඖᙧ୕ࡢࡑࠊ࡚࠸ࡘ࡟ 13 ࠋࡿ࠶࡛

ࡣヨ㦂∦㍈᪉ྥࠊ࡚࠸࠾࡟ᅗࡢࡇ O-Z ᪉ྥ࡟ᑐᛂࡕࢃ࡞ࡍࠋࡿࡍᅗ 8 㗪㐀Ḟ㝗ࡿࡍᑐ࡟ヨ㦂∦㍈᪉ྥࡢ

ᅗࡣᢞᙳീࡢ 13 ࡢ X-O-Y 㠃࡟┦ᙜࡢࡇࠋࡿࡍᅗ 13 ࡢ Z-O-X 㠃ࠊY-O-Z 㠃ࠊࡽ࠿㗪㐀Ḟ㝗 D ∦ヨ㦂ࡣ

㍈᪉ྥ࡟ 200Pm ௨ୖࡢ⠊ᅖ࡟ศᕸࡓࡋᚤᑠࢻ࢖࣎࡞≧Ḟ㝗ࡢ㞟ྜయ࡛ࡢࡇࠊࡾࡲࡘࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠶

 ࠋࡿ࠼࠸࡜࠸↓ࡣホ౯᪉ἲ࡛࡞㐺ษࡶࡋࡎᚲࡀ࡜ࡇࡿࡍᢞᙳ࡟㍈᪉ྥࠊࡣ࡟ሙྜࡢ㗪㐀Ḟ㝗࡞࠺ࡼ

㗪㐀Ḟ㝗ࡓࢀࡉほᐹ࡟⿣Ⓨ⏕㉳Ⅼ௜㏆ࡁ࡚࠸⥆ F 㗪㐀Ḟ㝗ࠋࡓࡗ⾜ࢆㄪᰝࡢᵝྠࡶ࡚࠸ࡘ࡟ F ḟ୕ࢆ

ඖⓗࢆࡢࡶࡓࡋ⌧࡟ᅗ 14 ᅗࠋࡍ♧࡟ 13 ࡣヨ㦂∦㍈᪉ྥࡶ࡚࠸࠾࡟ᅗࡢࡇࠊ࡟ᵝྠ࡜ O-Z ᪉ྥ࡟ᑐᛂࡍ

㗪㐀Ḟ㝗ࠋࡿ F ࡟㍈᪉ྥࡣ 150Pm ⛬ᗘࡢ⠊ᅖ࡟ศᕸࡓࡋᚤᑠࢻ࢖࣎࡞≧Ḟ㝗ࡢ㞟ྜయ࡛ࢃࡀ࡜ࡇࡿ࠶

ᅗࠋࡿ࠿ 10 ࡢ㠃◚ࡓࡋ♧࡟ SEM ほᐹࠊ࡚࠸࠾࡟㗪㐀Ḟ㝗 F ࠿࡜ࡇࡿ࠸࡚ࢀࡉㄆ☜࡟㉳Ⅼ௜㏆࡟࠿☜ࡣ

150Pm 500Pm 

Fig.10 Fracture surface observed by SEM.  
(Crack initiation site) 

Fig.11 Fracture surface observed by SEM.
 (Area G in Fig.9) 

                                                           

(ὀ 1) ᨃࡁ࡬㛤◚ቯ 
㔠ᒓ࠸ࡐࡢᛶ◚ቯ㸦ረᛶኚᙧࢆక࡟ࡎࢃᛴ㏿࡟㐍ᒎࡿࡍ◚ቯ㸧ࡢ一✀࡛ࡁ࡬ࠊࡾ࠶㛤◚ቯ㸦≉ᐃࡢ⤖ᬗ㠃㸦ࡁ࡬㛤㠃㸧࡛ศ㞳

ࡼࡢ㛤◚ቯࡁ࡬ࠊࡀࡿ࠶ࡣᛶ◚ቯ࡛࠸ࡐࡣ࡟ᇶᮏⓗࠋ࡜ࡇࡢቯᵝᘧ◚ࡿࡌ⏕࡟ሙྜ࠸㐜ࡀቯ㏿ᗘ◚ࡶࡾࡼቯᵝᘧ㸧◚ࡿࡍ᩿◚

 ࠋ࠸ከࡀ࡜ࡇࡿࡍ⛠࡜㛤◚ቯࠖࡁ࡬ᨃࠕࠊ࡟ሙྜ࠸࡞ࢀࡉほᐹࡀ࡝࡞ࢀ๭ࡢᬗ⢏⤖࡞░᫂࡟࠺
(ὀ  ࢻ࢖࣎ (2

 ࠋ࡜ࡇࡢὝ✵࡞ᚤᑠࡿࢀࡲྵ࡟య≀ࠊ࠸ゝࡶ࡜ẼᏍࠖࠕሙྜࡢࡇ



8 Bulletin of Okinawa National College of Technology, No.7 (2013)Bulletin of Okinawa National College of Technology, No.7 (2013) 
 

୙ࡣ࠿ྰ࠿ࡓࡗ࡞࡜⿣Ⓨ㉳Ⅼࡁࡀ㗪㐀Ḟ㝗ࡢࡇࠊࡋ࠿ࡋࠋࡿ࠶ࡀᛶ⬟ྍࡓࡋ㛵୚࡟⏕Ⓨࡢ⿣ࡁປ⑂ࠊࡽ

࡛᫂࡞࠺ࡼࡢࡇࠊࡶ࡚ࡋ࡟ࢀࡎ࠸ࠋࡿ࠶ᚤᑠࢻ࢖࣎࡞≧Ḟ㝗ࡢ㞟ྜయ࡛ࡿ࠶㗪㐀Ḟ㝗ࠊ࡚࠸࠾࡟Ⲵ㔜㍈

᪉ྥࡢ࡬ᢞᙳ㠃✚࡚ࡗࡶࢆ௦⾲ᑍἲࡿࡍ࡜ᛂຊᣑ኱ಀᩘࡢホ౯ᡭἲࠊࡣ㗪㐀Ḟ㝗ࡢ㐣኱ホ౯ྍࡿ࡞࡜⬟

ᛶࠋࡿ࠶ࡀ㐣ᑠホ౯࡛ࡵࡓ࠸࡞ࡣᏳ඲ୖࡢၥ㢟ࢻ࢖࣎࡞࠺ࡼࡢࡇࠊࡀ࠸࡞ࡣ≧Ḟ㝗ࡢ㞟ྜయࡢホ౯ࡘ࡟

 ࠋࡿ࠶ᚲせ࡛ࡀウ᳨ࡿ࡞᭦࡚ࡵྵࡶ࡝࡞ศᕸ≧ែࡢ࡬Ⲵ㔜㍈᪉ྥࠊࡣ࡚࠸

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�� ⤖  ゝ 

 

㗪㐀ྜ࣒࢘ࢽ࣑ࣝ࢔㔠ࡢෆᅾḞ㝗ࢆᨺᑕග CT ᛂຊᣑ኱࡜⏕⿣Ⓨࡁࡢࡽ࠿㗪㐀Ḟ㝗ࠊࡋㄪᰝ࡚ࡗࡼ࡟

ಀᩘࡢ࡜㛵ಀ࡚࠸ࡘ࡟ᐃ㔞ⓗ࡞ホ౯ࢆヨࡓࡳ⤖ᯝࠊ௨ୗࡀ࡜ࡇࡢ᫂ࠋࡓࡗ࡞࡜࠿ࡽ 

1㸬ᑠࡢ≦ࢻ࢖࣎࡞ࡉḞ㝗ࡀヨ㦂∦㍈᪉ྥ࡬ศᩓ࡚ࡋᏑᅾ࡞࠺ࡼࡿࡍሙྜࠊⲴ㔜㍈᪉ྥࡢ࡬ᢞᙳ㠃✚

✚ぢࢆᛂຊᣑ኱ಀᩘ࡟Ᏻ඲ഃࠊࡋࡔࡓࠋ࠸࡞ࡣ࡛☜ⓗࡶࡋࡎᚲࡣᛂຊᣑ኱ಀᩘホ౯ࡓࡋ࡜‽ᇶࢆ

 㸬࠸࡞ࡣၥ㢟ࡢୖ⏝ᐇࠊࡵࡓࡿࡶ

2㸬ᨺᑕග CT Ḟ㝗ࡓࢀࡉほᐹࠊሙྜࡓࡋㄪᰝࢆ≦Ḟ㝗ᙧࡿࡍᏑᅾ࡟㔠ෆ㒊ྜ࣒࢘ࢽ࣑ࣝ࢔࡚ࡗࡼ࡟

ࡿࡍ❧☜ࢆᡭἲࡢࡵࡓࡿࡍホ౯࡟㐺ษࢆᛂຊᣑ኱ಀᩘࡢḞ㝗ࠊࡽ࠿࡝࡞ḟඖᙧ≧࣭ศᕸ≧ἣ୕ࡢ

ᚲせࠋࡿ࠶ࡀ 

100Pm

Fig.12 Example of a casting defect of AC4CH4). 

Fig.13 3D-image of the defect D in Fig.8 

Z 

X 

Y 

O Y-O-Z 

X-O-Y

Z-O-X 

100Pm 

Y 

Z 

O 

X

Y 

O 

Z 

XO 

whole view 

Fig.14 3D-image of the defect F in Fig.8 
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2EVHUYDWLRQ RI LQVLGH GHIHFWV LQ FDVWLQJ DOXPLQXP DOOR\ E\ &7 ZLWK V\QFKURWURQ 
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㸯Department of Mechanical Systems Engineering, 㸰Toshiba Corporation 

 

 

Fatigue fracture of casting aluminum alloy is influenced by fatigue crack initiation from a casting defect inside the 

material. In this study, visualization of casting defects by computing tomography (CT) with synchrotron radiation 

at SPring-8 was carried out for a casting aluminum alloy AC4CH. Quantitative evaluation by fracture mechanics 

was performed with the visualization results to estimate the effect of casting defects on the fatigue strength of the 

material. Compared to the rotating bending fatigue test results, the conventional method using root area parameter 

tends to overestimate the stress intensity factor of casting defects, depending on the shape and dimensions. Since 

the conventional method results in a conservative estimation of the stress intensity factor, the method is still useful 

in actual applications 

 

Key word: Synchrotron radiation, Computing tomography, Casting aluminum alloy, Casting defects, Stress 

intensity factor 
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Dye-sensitized solar cell by using dye of the food produced in Okinawa 
 

Taisuke Hamada 
 

Department of Bioresources Engineering 
 
 

Dyes which were obtained from the food produced in Okinawa were applied as a sensitizer in 
dye-sensitized solar cell.  The dyes acted as a sensitizer of the solar cell under irradiation (AM 
1.5G).  This was confirmed by the measurements of the wavelength dependence of the current 
under irradiation. 
Keyword: Solar cell, Dye-sensitized solar cell 
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Ἀ⦖ࡿࡅ࠾࡟⇕ᖏᛶࢠࢿ㢮ࡢ᱂ᇵ࡟㛵ࡿࡍᇶ♏ⓗ᳨ウ 
 
 

㸨☾ᮧ ᑦᏊ㸯㸪Ẋᒸ ⿱ᶞ㸰 
 

㸯⏕≀㈨※ᕤᏛ⛉㸪㸰ᒣཱྀ኱Ꮫࣛࢫ࢚ࣥ࢖ࢧࣇ࢖ᨭ᥼ᐊ 
 
 
せ᪨ 
⪅୧ࠊࡾ࠶࡛┠㔝⳯ရ࡞୺せࡿࡅ࠾࡟㎰業ࡢᅜࡀࢃࡣࢠࢿ࡜ࢠࢿ࣐ࢱࡕ࠺ࡢ≀ᒓ᳜ࢠࢿ 

ᖺ཰࡜ࡿࡏࢃྜࢆ 133 ୓ࠊࣥࢺᖺၟ 2,000 ൨෇ࡢᕷሙ౯್ࢆ᭷ࠋࡿ࠸࡚ࡋἈ⦖┴࡛ఀࡶᖹ

ᒇᓥఀࡸ᫝ྡᓥ࡛ࡢࢠࢿ࣐ࢱ⏘ᆅ໬ࡀヨࢠࢿࠊ࡝࡞ࡿࢀࡽࡳ㢮࡟㛵ࢀࡉ࡞ࡀࡳ⤌ࡾྲྀࡿࡍ

ᖺ㛫ࡣ㔞⏘⏕ࠊࡀࡿ࠸࡚ 539 ཎࡢࡇࠊࡎࢃࡿࡩ࡜඲ᅜᖹᆒẚ࡛༙ศ⛬ᗘࡣ⋠ຠ⏘⏕ࠊࣥࢺ

ᅉࡣ࡚ࡋ࡜ᮏᕞ࡟㐺ࡢࢠࢿࡸࢠࢿ࣐ࢱࡓࡋ᱂ᇵရ✀ࡀἈ⦖ࡢẼೃ㢼ᅵྍ࠸࡞࠸࡚ࡋ⮴ྜ࡟

⬟ᛶࡣ࡟ࢠࢿ࣐ࢱࠋࡓࢀࡽ࠼⪄ࡀᚑ᮶᱂ᇵࡢࡢࡶࡿ࠸࡚ࢀࡉ௚ࠊ࡟୺࡚ࡋ࡜⇕ᖏ㹼ள⇕ᖏ

ᇦ࡛᱂ᇵ࡜ࢺࢵࣟࣕࢩࡿ࠸࡚ࢀࡉ࿧ࡿࢀࡤศ⌫ᛶࠊࡾ࠾࡚ࢀࡽ▱ࡀࣉ࣮ࣝࢢࡢ㧗 ࣭ከ‵

࠺ࡾ࡞࡟┠ရ࡞ࡓ᪂ࡓࡋ⮴ྜ࡟Ẽೃ㢼ᅵࡢ⦕Ἀࡽ࠿࡜ࡇࡘᣢࢆ᢬ᢠᛶࡶ࡟ᅵተ⑓ᐖࡃᙉ࡟

᱂ᇵヨ㦂ࡓ࠸⏝ࢆ✀㞧ࡢࢠࢿ࡜ࢺࢵࣟࣕࢩࡧཬࢺࢵࣟࣕࢩࠊࡣ࡛✲◊ᮏࠋࡓࢀࡽ࠼⪄࡜ࡿ

ᡂࡢᵝࢠࢿࡣ✀㞧ࡋᙧᡂࢆ⌫ศࡣࢺࢵࣟࣕࢩࠊᯝ⤖ࡢ᱂ᇵࠋࡓࡋㄪᰝࢆᛶ≉ࡢࡑࠊ࠸⾜ࢆ

㛗ࢆ࡝࡞࡜ࡇࡍ♧ࢆ᫂ࡢࡽࢀࡇࠋࡓࡋ࡟࠿ࡽ⤖ᯝࡣἈ⦖ࢺࢵࣟࣕࢩࡿࡅ࠾࡟᱂ᇵྍࡢ⬟ᛶ

 ࠋࡓࡗ࠶࡛ࡢࡶࡍ♧ࢆ
 ᱂ᇵ≉ᛶࠊࢻࢵࣜࣈ࢖ࣁࠊࢠࢿࠊࢺࢵࣟࣕࢩ㸸ࢻ࣮࣮࣡࢟
 
 ࡟ࡵࡌࡣ
 
ᅜࡀࢃࠊࡣ㔝⳯ࡢ㢮ࢠࢿࡴྵࢆ࡝࡞ࣛࢽࠊࢡࢽࣥࢽࠊ㸧ࢠࢿ㛗ࡿࡺࢃ࠸㸦ࢠࢿࠊࢠࢿ࣐ࢱ 

⏕ᅜẸࡾࡼ࡟┬⏘㎰ᯘỈࡣࢠࢿ࡜ࢠࢿ࣐ࢱ࡟≉ࠊࡾ࠾࡚ࡋᙧᡂࢆ┠㔝⳯ရ࡞୺せࡿࡅ࠾࡟

ά࡚ࡗ࡜࡟㔜せ࡞㔝࡛⳯ࡿ࠶ᣦᐃ㔝⳯࡟ศ㢮ࡿ࠸࡚ࢀࡉ㸯㸧ࠋᖹᡂ 23 ᖺ࡛ࠊࡣ༺኎ᩘ㔞࡛ࢱ

ࡀࢠࢿ࣐ 100 ୓ࡀࢠࢿࠊࣥࢺ 33 ୓ࡢࡑࠊ࡛ࣥࢺ༺኎౯᱁ࢀࡒࢀࡑࡣ 1,066 ൨෇997ࠊ ൨෇

࡜ࡿࡏࢃྜࢆ⪅୧ࠋ㸰㸧ࡓࡗ࠶࡛ 2,000 ൨෇つᶍࡢᕷሙ౯್ࢆ᭷ࡿࡍရ┠࡛ࠋࡿ࠶ 
 Ἀ⦖┴ࢠࢿࡿࡅ࠾࡟㢮ࡢ᱂ᇵࠊࡣἈ⦖ఏ⤫ࡢᓥ㔝࡛⳯ࡿ࠶ᓥࣛྛࡀ࢘ࣙ࢟ࢵᆅ࡛᱂ᇵࡉ

᫝ྡᓥ࡛ఀࡸᖹᒇᓥఀࡢ໭㒊ࠊ௚ࡿ࠸࡚ࢀ 8㹼9 ᭶᧛✀4ࠊ㹼5 ᭶཰✭ࡀࢠࢿ࣐ࢱࡢ᱂ᇵࠊࢀࡉ

⏘ᆅ໬ࡀヨࡢࡑࠊࡀࡿ࠸࡚ࢀࡽࡳ⏕⏘㔞ࡣ඲ᅜ࡟ẚ࡭㠀ᖖ࡟ᑡࠋ࠸࡞ᖹᡂ 22 ᖺ᫬Ⅼ࡛ࢱࡢ

ࡀฟⲴ㔞ࡢࢠࢿ࣐ 394 ࡀฟⲴ㔞ࡢࢠࢿࠊࣥࢺ 145 ࡶ⋠ຠ⏘⏕ࡓࡲࠊࡾ࠶Ꮠ࡛ᩘ࠺࠸࡜ࣥࢺ

௚ᆅᇦ࡟ẚ10ࠊࡎࢃࡿࡩ࡚࡭ a ࡣ࡛ࢠࢿ࣐ࢱ࡜ࡿ཰㔞࡛ぢࡢࡾࡓ࠶ 2,000 kg㸦඲ᅜᖹᆒ
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4,340 kg㸧ࡣ࡛ࢠࢿࠊ 1,100 kg㸦඲ᅜᖹᆒ 2,070 kg㸧࡜඲ᅜᖹᆒ༙ࡢศ⛬ᗘ࡛ࡓࡗ࠶㸱㸧ၟࠋ

ရస≀ࢠࢿࡢ࡚ࡋ࡜㢮ࡣ ᗘࠊ᪥㛗ࠊᅵ㉁࡝࡞⎔ቃ᮲௳࡟኱ࡃࡁᕥྑࡿࢀࡉഃ㠃ࠊࡾ࠶ࡀ

໭ᾏ㐨㹼஑ᕞ࡛᱂ᇵࢠࢿࡿ࠸࡚ࢀࡉ㢮ࡀἈ⦖ࡿࡅ࠾࡟ள⇕ᖏᛶࡢẼೃ㢼ᅵ࡜㐺ྜ࡞࠸࡚ࡋ

 ࠋࡿࢀࡽ࠼⪄ࡶၥ㢟࠸
➼࣓࢝ࣜ࢔ࠊࣃࢵ࣮ࣟࣚࡵࡌࡣࢆᅜࡀࢃࠊࡣ࡟㸦Allium cepa L.㸧ࢠࢿ࣐ࢱࡕ࠺ࡢ㢮ࢠࢿ 

࡛ᗈࡃ᱂ᇵࡢࡶࡿ࠸࡚ࢀࡉ㸦Common Onion Group㸧ࡢ௚ࠊ࡟୺࡚ࡋ࡜ᮾ༡ࣇ࢔ࡸ࢔ࢪ࢔

ࣉ࣮ࣝࢢࡢศ⌫ᛶࡿࢀࡤ࿧࡜ࠖࢺࢵࣟࣕࢩࠕࡿࢀࡉᖏ㹼ள⇕ᖏᆅᇦ࡛᱂ᇵ⇕࡝࡞࢝ࣜ

㸦Aggregatum Group㸧ࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿ࠶ࡀ㸲㸧㸪㸳㸧ࡣࢺࢵࣟࣕࢩࠋ㧗 ࠊከ‵ࠊከ㞵

ࡶࡾࡼࢠࢿ࣐ࢱࡢ㏻ᖖࡀ㈓ⶶྍ⬟ᮇ㛫ࡓࡲࠊࡃᙉ࡟ᅵተ⑓ᐖࠊࡋ♧ࢆ⫱⏕࡞ቃ࡛Ⰻዲ⎔࡞

㛗࠸㸴㸧ࠋẼೃኚືࡀⴭࡀࢃ࠸ࡋᅜࡶ࡚࠸࠾࡟᭷ᮃ࡞ရ┠࡜ࡿ࡞࡟ᮇᚅ࡛ࠊࡀࡿࡁᮏᕞ࠸࠾࡟

ၥ࠺࠸࡜࠸ࡋ㞴ࡀ⏘⏕ࡢ࡚ࡋ࡜ရၟࠊࡃࡋⴭࡀ㸧ࡕ❧࢘ࢺᢳྎ㸦ࡿࡍ㉳ᅉ࡟ ప࡟୺ࡣ࡚

㢟ࡓࡗ࠶ࡀ㸵㸧ࠋ一᪉ࠊἈ⦖ㅖᓥࡣள⇕ᖏࡢẼೃ༊࡟ᒓࡢࢺࢵࣟࣕࢩࠊࡋ୺せ⏕⏘ᆅ࡜⎔ቃ᮲

 ࠋࡓࢀࡽ࠼⪄ࡀ࡜ࡇࡿ࠺ࡾ࡞࡜⿵ೃࡢᆅ⏘⏕ࢺࢵࣟࣕࢩ࡞ࡓ᪂ࠊࡽ࠿࡜ࡇ࠸㏆ࡀ௳
ࡁࡲ⛅ࠊࡵࡓࡿࡍウ᳨ࢆᛶ⬟ྍࡢ᱂ᇵࢺࢵࣟࣕࢩࡿࡅ࠾࡟┴⦕Ἀࠊࡣ࡛✲◊ᮏࠊ࡛ࡇࡑ 

ࡿࡍ᥈⣴ࢆᛶ⬟ྍࡢ⏝ⓗ฼✀⫱ࡢࢺࢵࣟࣕࢩࠊࡓࡲࠋࡓࡗ⾜ࢆᇶ♏ⓗ᳨ウࡢ᱂ᇵ≉ᛶࡢ࡛

 ࠋࡓࡗ⾜ࢆウ᳨࡟᫬ྠࡶ࡚࠸ࡘ࡟஧ಸయ「ࡢ㞧✀⏤᮶ࢠࢿ㸫ࢺࢵࣟࣕࢩࠊࡵࡓ
 
ᮦᩱ࡜᪉ἲ 
 
 ᐇ㦂ᮦᩱࢺࢵࣟࣕࢩࡣ࡚ࡋ࡜㸦A. cepa L. Aggregatum Group㸧ࢆ᪥ᮏ࡛᥇✀ࡓࡋᚋ௦ࢆ

⏕ࣝࢹࣔࡿࡍ௜ຍ࡟㢮ࢠࢿࡢ௚ࢆ⑓ᛶ⪏ࠊᬬᛶ⪏ࡿࡍ᭷ࡢࢺࢵࣟࣕࢩࠊ࡚ࡏࢃྜࠋࡓ࠸⏝

ࡢ㸦A. fistulosum㸧ࢠࢿ࡜ࢺࢵࣟࣕࢩࠊ࡚ࡋ࡜≀ F1 㞧✀ࡢᰁⰍయಸຍ⣔⤫㸦ࢻࢵࣜࣈ࢖ࣁ㸧

ᇳ⾜ᩍࡢᒣཱྀ኱Ꮫ㎰Ꮫ㒊ࠊࡣᏊ✀ࡢࢀࡒࢀࡑࠋࡓ࠸⏝ࢆ

ᤵࡾࡼᥦ౪࣒ࣀࢤࡢࢺࢵࣟࣕࢩࠋࡓࡅཷࢆグྕࢆ AAࢿࠊ

ࢆグྕ࣒ࣀࢤࡢࢠ FF ࡣࢻࢵࣜࣈ࢖ࣁࠊࡁ࡜ࡓࡋ⾲࡛

AAFF  ࠋࡿ࠶஧ಸయ࡛「ࡿࢀࡉ⾲࡛
 2011 ᖺ 10 ᭶ୖ᪪ࡢࢀࡒࢀࡑ࡟✀Ꮚ࡟࣮ࢱࣥࣛࣉࢆ᧛

ᗘ ࡚࠸࠾࡟Ἀ⦖㧗ᑓ ᐊෆࡢἈ⦖┴ྡㆤᕷ㎶㔝ྂࠊࡁ

2012ࠋࡓࡋ᱂ᇵ࡛ࡋ࡞⌮⟶ ᖺ 4 ᭶࡟ 1 ᰴࡘࡎ 20 ᰴࠊᑠ

9ࠊࡋ⥆⥅ࢆ᱂ᇵ࡚ࡋ᳜⛣࡟ࢺࢵ࣏ ᭶᳜࡟≀యࢆ᥇㞟ࡋ

࡚⏕యࡢࢱ࣮ࢹィ ࡟౪ࠋࡓࡋ 
 
⤖ᯝ 
 
3.1 ᱂ᇵ≉ᛶ 
ࡽ࠿✀᧛ࠊⰋዲ࡛ࡣᮇᡂ㛗ึ࡜Ⓨⱆ࡟ࡶ࡜ࢻࢵࣜࣈ࢖ࣁࠊࢺࢵࣟࣕࢩ  2 㐌㛫ᚋࡣ࡟ 3-4 cm

ᅗ ⲡࡢ⏕ᐇࢺࢵࣟࣕࢩ 1

ጼ2011.10.14ࠋ ᧜ᙳ 
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㸦ᅗࡓࢀࡉほᐹࠊከᩘࡀᗂⱑࡢ 1㸧ࠋᐦ᳜≧ែ࡛⏕⫱5ࠊࢁࡇ࡜ࡓࡏࡉ ࣨ᭶ᚋࢵࣟࣕࢩࡣ࡟

㸦ᅗࡓࢀࡉㄆ☜ࡀᙧᡂࡢ㫣ⱼࡋ኱⫧ࡀᇶ㒊࡛ࢺ 2㸧ࠋ一᪉ࡣ࡛ࢻࢵࣜࣈ࢖ࣁࠊ⌫᰿ࡀᙧᡂࡉ

㸦ᅗࡓࡗ࠿㏆࡟ࢠࢿࡣⲡጼࠊࡎࢀ 3㸧ࡢࡑࠋᚋࠊᑠ࡚ࡋ᳜⛣࡟ࢺࢵ࣏᱂ᇵ8ࠊࢁࡇ࡜ࡓࡅ⥆ࢆ
ࣨ᭶ᚋࡣࢺࢵࣟࣕࢩࡾࡼࢁࡇᆅୖ㒊ࡀᯤࢀጞࡢࢻࢵࣜࣈ࢖ࣁࠊࡀࡓࡵᆅୖ㒊࡞┒᪲ࡣ⏕⫱

ࣈ࢖ࣁࠊࢺࢵࣟࣕࢩࠊࡎࡽࢃ࠿࠿ࡶ࡟ࡢࡓࡗ࠿࡞ࢃ⾜ࢆ ຍࡿࡅ࠾࡟෤Ꮨࠋࡓ࠸࡚ࡋ♧ࢆ

 ࠋࡓࡗ࠿࡞ࢀࡉほᐹࡣᢳྎ࡟᱂ᇵᮇ㛫୰ࡶ࡜ࢻࢵࣜ
 

 
 
 
 
3.2 ⏕యࢱ࣮ࢹ 
 ᑠࡓࡋ᳜⛣࡟ࢺࢵ࣏ 20 ᰴࡣ࡛ࢺࢵࣟࣕࢩࠊࡕ࠺ࡢ 13 ᰴࡀ⏕Ꮡ2ࠊ ᰴࡣ⌫᰿ࢆᙧᡂࡓࡋ

5ࠊࡋᯤṚ࡟ᚋࡢࡑࡢࡢࡶ ᰴࡣ⌫᰿ࢆᙧᡂࡎࡏ᥇㞟ࡢ᫬Ⅼ࡛ᾘኻࠋࡓ࠸࡚ࡋ 
 ᥇㞟ࡢࢺࢵࣟࣕࢩࡓࡋ᪂㩭㔜ࠊࢆ⾲ 1 ࠾࡚ࡋᙧᡂࢆ඲࡚⌫᰿ࡣᰴࡓ࠸࡚ࡋᏑ⏕ࠋࡍ♧࡟

ࡣ᪂㩭㔜ࠊࡾ 0.25 g ࡽ࠿ 3.40 g ࡣᖹᆒࠊ࡛ 1.24 s 0.83 (SD) g  ࠋࡓࡗ࠶࡛
 
⾲ ࢺࢵࣟࣕࢩ 1 20 ᰴࡢ⏕⫱≧ἣ 
No. 1 2 3 4 5 6 7 8 9 10 
FW*  
(g) 

0.25 0.82 1.48 0.65 3.40 1.43 2.25 1.25 1.38 0.95 

No. 11 12 13 14 15 16 17 18 19 20 
FW 
(g) 

0.95 0.69 0.59 ᯤ** ᯤ �*** � � � � 

*᪂㩭㔜㸦Fresh Weight㸧, **⌫᰿ࡣᙧᡂࡢࡑࡀࡓࡋᚋᯤṚ, ***⌫᰿ࢆᙧᡂࡎࡏᯤṚ 
 
ࡓࡗṧࡁ⏕ࠊࢀࡉほᐹࡶ⌫ศࡣ࡛ࢺࢵࣟࣕࢩ  13 ᰴࡕ࠺ࡢศ⌫ࡀࡋ࡞ 5 ᰴ2ࠊ ಶ࡟ศ⌫ࡋ

ࡀࡢࡶࡓ 5ᰴ3ࠊಶ࡟ศ⌫ࡀࡢࡶࡓࡋ 3ᰴࠋࡓࡗ࠶ศ⌫ࢆࡢࡶࡓࡋᅗ ࠋࡿ࠸࡚ࡋ♧࡚࡭୪࡟4

ᅗ 2 ⌫᰿ᙧᡂࢆ㛤ጞࢺࢵࣟࣕࢩࡓࡋ

2012.4.13ࠋⲡጼࡢ ᧜ᙳ 
ᅗ 3 ᅗ 2 ࡢࢻࢵࣜࣈ࢖ࣁࡢ᫬ᮇྠ࡜

ⲡጼ2012.4.13ࠋ ᧜ᙳ 
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ศ⌫ࢆᙧᡂࡢࡢࡶࡓࡋ୰ࠊࡣ࡟ᆅୖ㒊ࡀ᏶඲࡟ᯤṚࠊ࡜ࡢࡶࡓࡋ⌫᰿ࡢࡽ࠿෌Ⓨⱆࡀぢࡽ

ࡃ࡞ᑡ࡛ࡲᑠ㝈࡚᭱ࡏࢃྜ࡟ᯤṚࡢᆅୖ㒊ࠊࡶ࡚࠸ࡘ࡟᰿ࡓࡲࠋࡓ࠸࡚ࡋΰᅾࡀࡢࡶࡓࢀ

࠸࡚ࡋಖᣢࢆ࠸ໃࡢ᫬ྠᵝ⫱⏕ࡢ㏻ᖖࠊ㸧ࡢࡶࡿࢀࡽ࠼⪄࡜ࡓࡗධ࡟㸦ఇ╀≧ែࡢࡶࡓࡗ࡞

㸦ᅗࡓࢀࡉㄆ☜ࡀ୧᪉ࡢࡢࡶࡿ 4㸧ࠋ 
 

 
ᅗ 4 ศ⌫ࠋࢺࢵࣟࣕࢩࡓࡋᕥୗࡣ࣮ࣂ࣮ࣝࢣࢫࡢ 2 cm  ࠋࡍ⾲ࢆ
 
 一᪉ࡓࡋ᳜⛣࡟ࢺࢵ࣏ࡣ࡛ࢻࢵࣜࣈ࢖ࣁࠊ 20 ᰴࡕ࠺ࡢ 15 ᰴࡀ⏕Ꮡ2ࠊࡋ ᰴࡣ᥇㞟᫬࡟

ᯤṚ3ࠊࡾ࠾࡚ࡋ ᰴࡣ᱂ᇵ㐣⛬࡛ᯤṚࡋ᥇㞟ࡢ᫬Ⅼ࡛ᾘኻࠋྛࡓ࠸࡚ࡋ ᰴࡢ᪂㩭㔜ࢆ⾲ 2 ࡟

ࣈ࢖ࣁࠊ࡚ࡏࢃྜ࡟ࡢࡓࡵጞࢀᯤࡀᆅୖ㒊࡛ࢺࢵࣟࣕࢩࠊࡣ࡚࠸࠾࡟✲◊ᮏࠋࡿ࠸࡚ࡋ♧

ࡲࠊࡎࡏᯤṚࡣᆅୖ㒊ࡢࢻࢵࣜࣈ࢖ࣁࡓࡗṧࡁ⏕ࠊࡀࡓ࠸࡚ࡋ೵Ṇࡰ࡯ࢆỈ⤥ࡶ࡛ࢻࢵࣜ

ࡣ᪂㩭㔜ࠋࡓࡗ࠶Ⰻዲ࡛ࡶ࠸ໃࡢ᰿ࡓ 0.59 g ࡽ࠿ 3.30 g ࡣᖹᆒࠊ࡛ 1.81 s 0.70 (SD) g
 ࠋࡓࡗ࠶࡛
 
⾲ ࢻࢵࣜࣈ࢖ࣁ 2 20 ᰴࡢ⏕⫱≧ἣ 
No. 1 2 3 4 5 6 7 8 9 10 
FW*  
(g) 

1.75 3.30 2.57 1.99 1.77 2.28 1.27 1.30 0.59 1.79 

No. 11 12 13 14 15 16 17 18 19 20 
FW 
(g) 

2.23 1.37 1.25 1.07 2.60 ᯤ** ᯤ �*** � � 

*᪂㩭㔜㸦Fresh Weight㸧, **᥇㞟᫬࡟ᯤṚ, ***᥇㞟᫬ࡣ࡟ᾘኻ 
 
ࢀࡽぢ࡛࡝࡞ࢠࢣ࣡ࡓࡲࠊࡎࢀࡽぢࡣ⌫ศ࡞࠺ࡼࡢࢺࢵࣟࣕࢩࡣ࡚࠸࠾࡟ࢻࢵࣜࣈ࢖ࣁ 

࠸࡚ࡗಖࢆែ≦࠸㏆࡟ࢠࢿࡣࢻࢵࣜࣈ࢖ࣁࠊࡣ࡚ࡋ࡜ⲡጼࠋࡓࡗ࠿࡞ࢀࡉほᐹࡶࡘࡅศࡿ

㸦ᅗࡓ 5㸧ࠋ 
 

 

ᅗ 5 ᥇㞟ࡢࢻࢵࣜࣈ࢖ࣁࡓࡋᵝᏊࠋᕥୗࡣ࣮ࣂ࣮ࣝࢣࢫࡢ 2 cm  ࠋࡍ⾲ࢆ
 
⪃ᐹ 
 
 ᮇ㛫୰ึ࡞┒᪲ࡶ࡜ࢻࢵࣜࣈ࢖ࣁࠊࢺࢵࣟࣕࢩࠊᮇ⏕⫱࠸ࡘ࡟ࢺࢵࣟࣕࢩࡓࡲࠊࡋ♧ࢆ

ࡀᯝ⤖࡞Ⰻዲ࡛ୖࡿࡍウ᳨ࢆ᱂ᇵࡢ࡛┴⦕Ἀࠊ࡝࡞ࡿࢀࡉㄆ☜ࡶ⌫ศࢀࡉᙧᡂࡀ㫣ⱼࡣ࡚

ᚓࠋࡓࢀࡽ㫣ⱼࡀᙧᡂࠊ࡚࠸ࡘ࡟ࡢࡶࡓࢀࡉ᏶඲࡟ఇ╀≧ែ࡟ධࡢࡶࡿࢀࡽ࠼⪄࡜ࡓࡗ㸦ᆅ

ୖ㒊ࡀ᏶඲࡟ᯤṚࠊ᰿᭱ࡶᑠ㝈࡛ࡲῶ㏥㸧ࠊఇ╀ࡀ᏶඲࡛ࡢࡶࡿࢀࡽ࠼⪄࡜࠸࡞㸦෌Ⓨⱆࠊ

᰿ࡢໃࢆ࠸ಖᣢ㸧ࡢ୧᪉ࡀぢࠊࡵࡓࡓࢀࡽᡂ㛗ࡽ࠿ఇ╀ࡀ⾜⛣ࡢ࡬༑ศ࡛ྍࡓࡗ࠿࡞ࡣ⬟

ᛶࠊࡀࡿ࠶ࡀ᧛✀ࠊᐦ᳜≧ែࠊࢢ࣑ࣥ࢖ࢱࡢ᳜⛣ࡢ࡬ࢺࢵ࣏ࡽ࠿࣮ࢱࣥࣛࣉࡢ㏣⫧࢖ࢱࡢ

ࡉᙧᡂࡀ㫣ⱼࡢࡃከࡾࡼࠊࡋୖྥࡀ⫱⏕ࡢ୰ᮇࠊࡤࡅ࠸࡚ࡋ௒ᚋᨵၿࢆ➼⌮⟶Ỉࠊࢢ࣑ࣥ

ࠊࡀࡓࡗ࡞࡜᱂ᇵࡢᐊ࡛ ࡚ࡋ࡜⟇ᑐࡢ࡬ పࡢ෤Ꮨࡣ࡛✲◊ᮏࠋࡿࢀࡉᮇᚅࡀ࡜ࡇࡿࢀ

⌧ሙ࡛ࡣ࡛ୖࡿ࠼⪄ࢆ⏘⏕ࡢ㟢ᆅ࡛ࡢ᱂ᇵ᳨ࢆウࡿࡍᚲせࠊࡣ࡛࣒ࢼࢺ࣋ࡸ࢖ࢱࠋࡿ࠶ࡀ

Ἀ࠸࡞࠸࡚ࡋⓎ㐩࡝࡯ࢀࡑࡀస✄ࠊࡀࡿ࠸࡚ࢀࡉ᱂ᇵ࡚ࡋ࡜≀⿬ససࡢ⏣Ỉࡣࢺࢵࣟࣕࢩ

࠶ࡀవᆅࡿࡍウ᳨ࠊ࠿࠺࡝࠿⬟ྍࡀ✭཰ࡢస࡛」ᩘᅇ⏿ࠊ࠼ຍ࡟⿬సࡢస✄ࡣ࡚࠸࠾࡟⦕

ᐊ᱂ᇵ࡛ᑠ ࡶ࡜ࡃ࡞ᑡࠊࡀࡿ࠶ࡀᚲせࡿぢࢆᯝ⤖ࡢ㟢ᆅ᱂ᇵࡢ෤Ꮨࡣ࡚࠸ࡘ࡟ᢳྎࠋࡿ

ࠋࡿ࠶࡛⬟ྍࡶ᪉ᘧࡿࡍ⏝฼࡟⏝࠼᫓᳜࡚ࡋ࡜⌫ࢺࢵࢭࢆࢀࡇࠊࡽ࠿࡜ࡇࡓࢀࡉᙧᡂࡀ⌫

స࡞⬟ಖྍ☜ࢆ཰㔞ࡓࡋᏳᐃࠊࡋウ᳨࡟ヲ⣽࡟᭦ࢆ᱂ᇵ≉ᛶࡿࡅ࠾࡟⦕Ἀࠊࡼࡏ࡟ࢀࡎ࠸

ᆺ᳨ࢆウࡃ࠸࡚ࡋᚲせࡣࢺࢵࣟࣕࢩࡓࡲࠋ࠺ࢁࡔࡿ࠶ࡀୡ⏺୰࡛㠀ᖖࡢࢇࡉࡃࡓ࡟ရ✀ࡀ

᱂ᇵࠊࡾ࠾࡚ࢀࡉ≉ᛶࡶᵝࡿ࠶࡛ࠎ㸵㸧ࠊࡽ࠿࡜ࡇἈ⦖ࡢẼೃ㢼ᅵ࡟㐺ྜࡢࢺࢵࣟࣕࢩࡓࡋ

ရ✀ࢆヨ㦂ࡾࡼ࡟ぢࠊࡋࡔ࠸ᙜᆅ࡛㑅ᢤࡶ࡜ࡇࡃ࠸࡚ࡋ௒ᚋࡢㄢ㢟࡛ࠋࡿ࠶ 
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ᅗ 5 ᥇㞟ࡢࢻࢵࣜࣈ࢖ࣁࡓࡋᵝᏊࠋᕥୗࡣ࣮ࣂ࣮ࣝࢣࢫࡢ 2 cm  ࠋࡍ⾲ࢆ
 
⪃ᐹ 
 
 ᮇ㛫୰ึ࡞┒᪲ࡶ࡜ࢻࢵࣜࣈ࢖ࣁࠊࢺࢵࣟࣕࢩࠊᮇ⏕⫱࠸ࡘ࡟ࢺࢵࣟࣕࢩࡓࡲࠊࡋ♧ࢆ

ࡀᯝ⤖࡞Ⰻዲ࡛ୖࡿࡍウ᳨ࢆ᱂ᇵࡢ࡛┴⦕Ἀࠊ࡝࡞ࡿࢀࡉㄆ☜ࡶ⌫ศࢀࡉᙧᡂࡀ㫣ⱼࡣ࡚

ᚓࠋࡓࢀࡽ㫣ⱼࡀᙧᡂࠊ࡚࠸ࡘ࡟ࡢࡶࡓࢀࡉ᏶඲࡟ఇ╀≧ែ࡟ධࡢࡶࡿࢀࡽ࠼⪄࡜ࡓࡗ㸦ᆅ

ୖ㒊ࡀ᏶඲࡟ᯤṚࠊ᰿᭱ࡶᑠ㝈࡛ࡲῶ㏥㸧ࠊఇ╀ࡀ᏶඲࡛ࡢࡶࡿࢀࡽ࠼⪄࡜࠸࡞㸦෌Ⓨⱆࠊ

᰿ࡢໃࢆ࠸ಖᣢ㸧ࡢ୧᪉ࡀぢࠊࡵࡓࡓࢀࡽᡂ㛗ࡽ࠿ఇ╀ࡀ⾜⛣ࡢ࡬༑ศ࡛ྍࡓࡗ࠿࡞ࡣ⬟

ᛶࠊࡀࡿ࠶ࡀ᧛✀ࠊᐦ᳜≧ែࠊࢢ࣑ࣥ࢖ࢱࡢ᳜⛣ࡢ࡬ࢺࢵ࣏ࡽ࠿࣮ࢱࣥࣛࣉࡢ㏣⫧࢖ࢱࡢ

ࡉᙧᡂࡀ㫣ⱼࡢࡃከࡾࡼࠊࡋୖྥࡀ⫱⏕ࡢ୰ᮇࠊࡤࡅ࠸࡚ࡋ௒ᚋᨵၿࢆ➼⌮⟶Ỉࠊࢢ࣑ࣥ

ࠊࡀࡓࡗ࡞࡜᱂ᇵࡢᐊ࡛ ࡚ࡋ࡜⟇ᑐࡢ࡬ పࡢ෤Ꮨࡣ࡛✲◊ᮏࠋࡿࢀࡉᮇᚅࡀ࡜ࡇࡿࢀ

⌧ሙ࡛ࡣ࡛ୖࡿ࠼⪄ࢆ⏘⏕ࡢ㟢ᆅ࡛ࡢ᱂ᇵ᳨ࢆウࡿࡍᚲせࠊࡣ࡛࣒ࢼࢺ࣋ࡸ࢖ࢱࠋࡿ࠶ࡀ

Ἀ࠸࡞࠸࡚ࡋⓎ㐩࡝࡯ࢀࡑࡀస✄ࠊࡀࡿ࠸࡚ࢀࡉ᱂ᇵ࡚ࡋ࡜≀⿬ససࡢ⏣Ỉࡣࢺࢵࣟࣕࢩ

࠶ࡀవᆅࡿࡍウ᳨ࠊ࠿࠺࡝࠿⬟ྍࡀ✭཰ࡢస࡛」ᩘᅇ⏿ࠊ࠼ຍ࡟⿬సࡢస✄ࡣ࡚࠸࠾࡟⦕

ᐊ᱂ᇵ࡛ᑠ ࡶ࡜ࡃ࡞ᑡࠊࡀࡿ࠶ࡀᚲせࡿぢࢆᯝ⤖ࡢ㟢ᆅ᱂ᇵࡢ෤Ꮨࡣ࡚࠸ࡘ࡟ᢳྎࠋࡿ

ࠋࡿ࠶࡛⬟ྍࡶ᪉ᘧࡿࡍ⏝฼࡟⏝࠼᫓᳜࡚ࡋ࡜⌫ࢺࢵࢭࢆࢀࡇࠊࡽ࠿࡜ࡇࡓࢀࡉᙧᡂࡀ⌫

స࡞⬟ಖྍ☜ࢆ཰㔞ࡓࡋᏳᐃࠊࡋウ᳨࡟ヲ⣽࡟᭦ࢆ᱂ᇵ≉ᛶࡿࡅ࠾࡟⦕Ἀࠊࡼࡏ࡟ࢀࡎ࠸

ᆺ᳨ࢆウࡃ࠸࡚ࡋᚲせࡣࢺࢵࣟࣕࢩࡓࡲࠋ࠺ࢁࡔࡿ࠶ࡀୡ⏺୰࡛㠀ᖖࡢࢇࡉࡃࡓ࡟ရ✀ࡀ

᱂ᇵࠊࡾ࠾࡚ࢀࡉ≉ᛶࡶᵝࡿ࠶࡛ࠎ㸵㸧ࠊࡽ࠿࡜ࡇἈ⦖ࡢẼೃ㢼ᅵ࡟㐺ྜࡢࢺࢵࣟࣕࢩࡓࡋ

ရ✀ࢆヨ㦂ࡾࡼ࡟ぢࠊࡋࡔ࠸ᙜᆅ࡛㑅ᢤࡶ࡜ࡇࡃ࠸࡚ࡋ௒ᚋࡢㄢ㢟࡛ࠋࡿ࠶ 
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 一᪉ࡢࢠࢿ࡜ࢺࢵࣟࣕࢩࠊ㞧✀࡟⏤᮶ࠊࡣ࡚࠸࠾࡟ࢻࢵࣜࣈ࢖ࣁࡿࡍᮇ㛫ࢆ㏻ࣕࢩ࡚ࡋ
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⫧኱໬ࡣぢ࡚ࡌ⥲ࠊࡢࡢࡶࡿࢀࡽᙧែ࡟ࢠࢿࡣ㏆ࡾ࠶ࡀࡢࡶ࠸㸦ᅗ 4㸧ࠊ㏻ᖖ᱂ᇵࢿࡿࢀࡉ

࠾࡚ࢀࡉࡔ࠸ぢࡀ᢬ᢠᛶ࡞☜᫂ࡢ࡬㌾⭉⑓➼㸧ࠊ⑓࡜࡭ࠊ⑓ࡧࡉ㔜せ⑓ᐖ㸦ࡣ࡚࠸࠾࡟ࢠ

ࡢ࡝࡞⑓ᛶ⪏ࡿࡍ᭷ࡢࢺࢵࣟࣕࢩࠊࡶࡽ࠿㸶㸧≦⌧ࡿ࠸࡚ࡋᣑ኱ࡀ⑓⨯ࡾࡼ࡟ᬮ໬ ࠊࡎࡽ

ᙧ㉁ࢆᑟධࢆࢻࢵࣜࣈ࢖ࣁ࡚ࡋ࡜ࢠࢿࡓࡋ᱂ᇵࡶ࡜ࡇࡿࡍ௒ᚋ᳨ウࡢㄢ㢟ࠋ࠺ࢁࡔࡿ࡞࡜ 
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Primary examination on cultivation characteristics of tropical 
bulb onion in Okinawa 

 
*Naoko Isomura1 and Yuki Tonooka2 

 
1 Department of Bioresources Engineering,  

2 Life Science Support Office, Yamaguchi University 
 
 
Summary 
  Bulb onion and bunching onion in alliaceous plant are main crops of our country’s 
agriculture, but their productivity in Okinawa is less than half of the country’s average. 
In bulb onion, there is a minor group called ‘shallot‘ which forms aggregated cluster of 
lateral bulbs and mainly produced in tropical and subtropical countries. It is assumed 
that shallot can adapt to Okinawa’s subtropical climate. In this report we examined the 
cultivation characteristics of shallot and its cultivar, and revealed that shallot can grow 
and form a cluster of bulb. This is a primary examination of shallot cultivation in 
Okinawa. 
 
Key word: shallot, onion, bunching onion, cultivation characteristics 
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�㸬ࡓࡋฟ⟭ࢆ㔞࣮ࣝࣀ࢙ࣇ࣏ࣜ⥲ࡿࢀࡲྵ࡟ᾮ୰⁐ࣝࣉࣥ

ࡓࢀࡽ࠼⪄ࡀࢀᜍࡿฟࡀᙳ㡪࡟ᐃ⤖ᯝ ࡚ࡗࡼ࡟㑏ඖຊ࡞ᙉຊࡘᣢࡀ㓟ࣥࣅࣝࢥࢫ࢔�㸪Lࡓࡲ

ࢥࢫ࢔�ᚋ㸪Lࡢࡑ㸬ࡓࡗ⾜ࢆᐃ ࡚࠸ࡘ࡟ࣝࣉࣥࢧ㸪ู㏵ྛࡣ࡚࠸ࡘ࡟㓟ࣥࣅࣝࢥࢫ࢔�㸪Lࡵࡓ

࠾㓟ࣥࣅࣝࢥࢫ࢔-㸪L࠸⾜ࢆ㔞 ᐃ࣮ࣝࣀ࢙ࣇ࣏ࣜ⥲ࡶ࡚࠸ࡘ࡟ࣥࢪࢽ࢔ࢩࢺࣥ࢔ྛࡸ㓟ࣥࣅࣝ

ࣥࢪࢽ࢔ࢩࢺࣥ࢔ྛࡧࡼ �PM࡟ᑐ࡚ࡋἐ㣗Ꮚ㓟ఱ PM࡟┦ᙜࢆ࠿ࡢࡿࡍ⟬ฟࡓࡋ㸬�

�

��� ᢠ㓟໬άᛶࡢ ᐃ�

� DPPH ἲࡾࡼ࡟ ᐃࡓࡗ⾜ࢆ㸬�6 ᾮ⁐ࣝࣉࣥࢧ࡟ࢺ࣮ࣞࣉ࢙ࣝ࢘ࢳ࣐ࣝ✰ ���ȣl ࡜ DPPH ヨ⸆

����ȣl ᚋ㸪�0ࢢࣥ࢕ࢸࢵ࣌ࣆ࡚࠼ຍࢆ ศ㛫ᐊ ࡛཯ᛂࡏࡉ㸪Ἴ㛗 ����QP ᐃ ࢆ྾ගᗘࡿࡅ࠾࡟

�㸬ࡓࡋ

ᶆ‽≀㉁ࡣ࡚࠸ࡘ࡟ Trolox ࢆ 0㸪�����㸪����㸪���㸪����PM  ࡟ᵝྠࡋㄪ〇࠺ࡼࡿ࡞࡟ᗘ⃰ࡢ

ᐃ࠸⾜ࢆ㸪0㹼����PM ᾮ⁐ࣝࣉࣥࢧ㸪ࡾࡼ㏆ఝᘧࡢ⥺㔞᳨ࡓࢀࡽ㸬ᚓࡓࡋసᡂࢆ⥺⠊ᅖ᳨࡛㔞ࡢ

�㸬ࡓࡋฟ⟭ࢆᢠ㓟໬άᛶࡢ

�

�ᐃ ࡢ㢮ࣥࢪࢽ࢔ࢩࢺࣥ࢔ ��6

� ᾮ⁐ࣝࣉࣥࢧ㸬ࡓࡗ⾜ࢆ㓟ຍỈศゎ཯ᛂࡿࡼ࡟㸪⃰◲㓟࡚ࡋ࡜⌮๓ฎࡢࣝࣉࣥࢧࡎࡲ ��Pl ⃰࡟

◲㓟 ����ȣl ࡟ࣥࣈ࣮࢜ࡢῧຍ㸪����Υ±��Υࢆ 30 ศ㛫ධࡓࢀ㸬�0 ศᚋ㸪཯ᛂࢆṆࡵࡓࡿࡵị

ୖ࡛ �0 ศ㛫෭༷ࡓࡋ㸬ᐊ ࡟ᡠࡓࡋᚋ㸪����ȣP ⨨⿦ࡓࡋ⏝౑࡟㸬ศᯒࡓࡋℐ㐣࡛࣮ࢱࣝ࢕ࣇࡢ

ࡣ ACQUITY�UPLC-TUV(Waters)ࢆ౑⏝ࡋ㸪ࡣ࡟࢔࢙࢘ࢺࣇࢯ EPpower�㸪ࡣ࡟࣒ࣛ࢝ Waters�

AUQUITY�UPLCTM�BEH�C��㸦���×�0�PP㸪����ȣP㸧ࡓ࠸⏝ࢆ㸬ศᯒࡣ㸪࣒ࣛ࢝ ᗘ 40�Υ㸪ὶ㏿

����PO�PLQ㸪ὀධ㔞 ��ȣl 㸪 ᐃἼ㛗ࡋ࡜ ����QP ࡣ࡟┦ື⛣㸬ࡓࡋᐃ ࡚࡟ A㸸�����ࣜࣥ㓟�Ỉ㸪

%㸸ࡢࣝࣜࢺࢽࢺࢭ࢔ � ࡣࢺ࢚ࣥࢪࣛࢢ㸪࠸⏝ࢆࡘ $㸸����㸪%㸸ࡢ����๭ྜ࡛㛤ጞࡋ㸪� ศᚋ࡟

A㸸����㸪%㸸ࡿ࡞࡜����᮲௳࡛⾜ࡓࡗ㸬�

ᶆ‽≀㉁ࣥࢪࢽ࢕ࣇࣝࢹࡣ࡚࠸ࡘ࡟㸪ࣥࢪࢽ࢔ࢩ㸪ࣥࢪࢽࢶ࣌㸪ࣥࢪࢽࢦࣝࣛ࣌㸪ࢪࢽ࢜࣌

ࣥ㸪ࡓ࠸⏝ࢆࣥࢪࣅ࣐ࣝ㸬ᶆ‽≀㉁ ��PJ ࡟ ���Pl ࡢ ࡚࠼ຍࢆࣝࣜࢺࢽࢺࢭ࢔�����㓟ࢠ����0 ����

ȣJ�Pl ᶆ‽≀㉁⁐ᾮࡓࡋ࡜㸬����ȣJ�Pl ᶆ‽≀㉁⁐ᾮࡽ࠿ �㸪�㸪�㸪��㸪��㸪���ȣJ�Pl ‽ᶆࡢ

≀㉁⁐ᾮࢀࡒࢀࡑࢆㄪ〇ࡋ㸪ᚓ᳨ࡓࢀࡽ㔞⥺ࡢ㏆ఝᘧࣥࢪࢽ࢔ࢩࢺࣥ࢔ࡾࡼ㔞ࢆ⟬ฟࡓࡋ㸬�

�

��� L �ᐃ ࡢ㓟ࣥࣅࣝࢥࢫ࢔-

� ᾮ⁐ࣝࣉࣥࢧ㸪ࡎࡲ㸬ࡓࡗ⾜ࢆᐃ ࡾࡼ࡟ἲࣥࢪࣛࢻࣄࣝࢽ࢙ࣇࣟࢺࢽࢪ-4,� ����ȣl ࣥ࢖࡟

࣮ࣝࣀ࢙ࣇࢻ ���ȣl 㓟ࣥࣜࢱᒀ⣲࣓࢜ࢳ���ᚋ㸪ࡢࡑ㸬ࡓࡏࡉ㸪཯ᛂ࠼ຍࢆ ���ȣl㸪ࢺࢽࢪ���

࡛࣮ࢱ࣮࣋ࣗ࢟ࣥ࢖㸬ࡓ࠼ຍࢆࣥࢪࣛࢻࣄࣝࢽ࢙ࣇࣟ ���Υ㸪�0 ศ㛫࠸⾜ࢆࢺ࣮࣋ࣗ࢟ࣥ࢖ࡢ㸪

ị෭ࡓࡋᚋ㸪����⃰◲㓟ࢆຍ࠼᧠ᢾࡓࡋ㸬ị෭ᚋ㸪ᐊ ࡛ 30ศ㛫ࡓࡋࢺ࣮࣋ࣗ࢟ࣥ࢖㸬�

�6 ࣝࣉࣥࢧࡓࡋ⌮ฎ࡟ࢺ࣮ࣞࣉ࢙ࣝ࢘ࢳ࣐ࣝ✰ ����ȣl 㸪Ἴ㛗ࡋ࢖ࣛࣉ࢔ࢆ ����QP ࡿࡅ࠾࡟

྾ගᗘࢆ ᐃࡓࡋ㸬�
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ᶆ‽≀㉁ࡣ࡚࠸ࡘ࡟ἐ㣗Ꮚ㓟୍Ỉ࿴≀ࢆ �㸪����㸪��㸪��㸪����PJ�l 㸪ࡋㄪ〇࠺ࡼࡿ࡞࡟ᗘ⃰ࡢ

ྠᵝ࡟ ᐃ࠸⾜ࢆ㸪�㹼�00�PJ�l ࢧ㸪ࡾࡼ㏆ఝᘧࡢ⥺㔞᳨ࡓࢀࡽ㸬ᚓࡓࡋసᡂࢆ⥺⠊ᅖ᳨࡛㔞ࡢ

�㸬ࡓࡋฟ⟭ࢆ㔞࣮ࣝࣀ࢙ࣇ࣏ࣜ⥲ࡿࢀࡲྵ࡟ᾮ୰⁐ࣝࣉࣥ

ࡓࢀࡽ࠼⪄ࡀࢀᜍࡿฟࡀᙳ㡪࡟ᐃ⤖ᯝ ࡚ࡗࡼ࡟㑏ඖຊ࡞ᙉຊࡘᣢࡀ㓟ࣥࣅࣝࢥࢫ࢔�㸪Lࡓࡲ

ࢥࢫ࢔�ᚋ㸪Lࡢࡑ㸬ࡓࡗ⾜ࢆᐃ ࡚࠸ࡘ࡟ࣝࣉࣥࢧ㸪ู㏵ྛࡣ࡚࠸ࡘ࡟㓟ࣥࣅࣝࢥࢫ࢔�㸪Lࡵࡓ

࠾㓟ࣥࣅࣝࢥࢫ࢔-㸪L࠸⾜ࢆ㔞 ᐃ࣮ࣝࣀ࢙ࣇ࣏ࣜ⥲ࡶ࡚࠸ࡘ࡟ࣥࢪࢽ࢔ࢩࢺࣥ࢔ྛࡸ㓟ࣥࣅࣝ

ࣥࢪࢽ࢔ࢩࢺࣥ࢔ྛࡧࡼ �PM࡟ᑐ࡚ࡋἐ㣗Ꮚ㓟ఱ PM࡟┦ᙜࢆ࠿ࡢࡿࡍ⟬ฟࡓࡋ㸬�

�

��� ᢠ㓟໬άᛶࡢ ᐃ�

� DPPH ἲࡾࡼ࡟ ᐃࡓࡗ⾜ࢆ㸬�6 ᾮ⁐ࣝࣉࣥࢧ࡟ࢺ࣮ࣞࣉ࢙ࣝ࢘ࢳ࣐ࣝ✰ ���ȣl ࡜ DPPH ヨ⸆

����ȣl ᚋ㸪�0ࢢࣥ࢕ࢸࢵ࣌ࣆ࡚࠼ຍࢆ ศ㛫ᐊ ࡛཯ᛂࡏࡉ㸪Ἴ㛗 ����QP ᐃ ࢆ྾ගᗘࡿࡅ࠾࡟

�㸬ࡓࡋ

ᶆ‽≀㉁ࡣ࡚࠸ࡘ࡟ Trolox ࢆ 0㸪�����㸪����㸪���㸪����PM  ࡟ᵝྠࡋㄪ〇࠺ࡼࡿ࡞࡟ᗘ⃰ࡢ

ᐃ࠸⾜ࢆ㸪0㹼����PM ᾮ⁐ࣝࣉࣥࢧ㸪ࡾࡼ㏆ఝᘧࡢ⥺㔞᳨ࡓࢀࡽ㸬ᚓࡓࡋసᡂࢆ⥺⠊ᅖ᳨࡛㔞ࡢ

�㸬ࡓࡋฟ⟭ࢆᢠ㓟໬άᛶࡢ

�

�ᐃ ࡢ㢮ࣥࢪࢽ࢔ࢩࢺࣥ࢔ ��6

� ᾮ⁐ࣝࣉࣥࢧ㸬ࡓࡗ⾜ࢆ㓟ຍỈศゎ཯ᛂࡿࡼ࡟㸪⃰◲㓟࡚ࡋ࡜⌮๓ฎࡢࣝࣉࣥࢧࡎࡲ ��Pl ⃰࡟

◲㓟 ����ȣl ࡟ࣥࣈ࣮࢜ࡢῧຍ㸪����Υ±��Υࢆ 30 ศ㛫ධࡓࢀ㸬�0 ศᚋ㸪཯ᛂࢆṆࡵࡓࡿࡵị

ୖ࡛ �0 ศ㛫෭༷ࡓࡋ㸬ᐊ ࡟ᡠࡓࡋᚋ㸪����ȣP ⨨⿦ࡓࡋ⏝౑࡟㸬ศᯒࡓࡋℐ㐣࡛࣮ࢱࣝ࢕ࣇࡢ

ࡣ ACQUITY�UPLC-TUV(Waters)ࢆ౑⏝ࡋ㸪ࡣ࡟࢔࢙࢘ࢺࣇࢯ EPpower�㸪ࡣ࡟࣒ࣛ࢝ Waters�

AUQUITY�UPLCTM�BEH�C��㸦���×�0�PP㸪����ȣP㸧ࡓ࠸⏝ࢆ㸬ศᯒࡣ㸪࣒ࣛ࢝ ᗘ 40�Υ㸪ὶ㏿

����PO�PLQ㸪ὀධ㔞 ��ȣl 㸪 ᐃἼ㛗ࡋ࡜ ����QP ࡣ࡟┦ື⛣㸬ࡓࡋᐃ ࡚࡟ A㸸�����ࣜࣥ㓟�Ỉ㸪

%㸸ࡢࣝࣜࢺࢽࢺࢭ࢔ � ࡣࢺ࢚ࣥࢪࣛࢢ㸪࠸⏝ࢆࡘ $㸸����㸪%㸸ࡢ����๭ྜ࡛㛤ጞࡋ㸪� ศᚋ࡟

A㸸����㸪%㸸ࡿ࡞࡜����᮲௳࡛⾜ࡓࡗ㸬�

ᶆ‽≀㉁ࣥࢪࢽ࢕ࣇࣝࢹࡣ࡚࠸ࡘ࡟㸪ࣥࢪࢽ࢔ࢩ㸪ࣥࢪࢽࢶ࣌㸪ࣥࢪࢽࢦࣝࣛ࣌㸪ࢪࢽ࢜࣌

ࣥ㸪ࡓ࠸⏝ࢆࣥࢪࣅ࣐ࣝ㸬ᶆ‽≀㉁ ��PJ ࡟ ���Pl ࡢ ࡚࠼ຍࢆࣝࣜࢺࢽࢺࢭ࢔�����㓟ࢠ����0 ����

ȣJ�Pl ᶆ‽≀㉁⁐ᾮࡓࡋ࡜㸬����ȣJ�Pl ᶆ‽≀㉁⁐ᾮࡽ࠿ �㸪�㸪�㸪��㸪��㸪���ȣJ�Pl ‽ᶆࡢ

≀㉁⁐ᾮࢀࡒࢀࡑࢆㄪ〇ࡋ㸪ᚓ᳨ࡓࢀࡽ㔞⥺ࡢ㏆ఝᘧࣥࢪࢽ࢔ࢩࢺࣥ࢔ࡾࡼ㔞ࢆ⟬ฟࡓࡋ㸬�

�

��� L �ᐃ ࡢ㓟ࣥࣅࣝࢥࢫ࢔-

� ᾮ⁐ࣝࣉࣥࢧ㸪ࡎࡲ㸬ࡓࡗ⾜ࢆᐃ ࡾࡼ࡟ἲࣥࢪࣛࢻࣄࣝࢽ࢙ࣇࣟࢺࢽࢪ-4,� ����ȣl ࣥ࢖࡟

࣮ࣝࣀ࢙ࣇࢻ ���ȣl 㓟ࣥࣜࢱᒀ⣲࣓࢜ࢳ���ᚋ㸪ࡢࡑ㸬ࡓࡏࡉ㸪཯ᛂ࠼ຍࢆ ���ȣl㸪ࢺࢽࢪ���

࡛࣮ࢱ࣮࣋ࣗ࢟ࣥ࢖㸬ࡓ࠼ຍࢆࣥࢪࣛࢻࣄࣝࢽ࢙ࣇࣟ ���Υ㸪�0 ศ㛫࠸⾜ࢆࢺ࣮࣋ࣗ࢟ࣥ࢖ࡢ㸪

ị෭ࡓࡋᚋ㸪����⃰◲㓟ࢆຍ࠼᧠ᢾࡓࡋ㸬ị෭ᚋ㸪ᐊ ࡛ 30ศ㛫ࡓࡋࢺ࣮࣋ࣗ࢟ࣥ࢖㸬�

�6 ࣝࣉࣥࢧࡓࡋ⌮ฎ࡟ࢺ࣮ࣞࣉ࢙ࣝ࢘ࢳ࣐ࣝ✰ ����ȣl 㸪Ἴ㛗ࡋ࢖ࣛࣉ࢔ࢆ ����QP ࡿࡅ࠾࡟

྾ගᗘࢆ ᐃࡓࡋ㸬�
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ᶆ‽≀㉁ࡣ࡚࠸ࡘ࡟ Lࣥࣅࣝࢥࢫ࢔�㓟ࡓ࠸⏝ࢆ㸬ᶆ‽≀㉁ � PJ ࡟ � PO ࡢ ຍࢆ㓟ࣥࣜࢱ࣓� �

࡚࠼ ���� SSP ᶆ‽≀㉁⁐ᾮࡓࡋ࡜㸬���� SSP ᶆ‽≀㉁⁐ᾮࡽ࠿ ��㸪��㸪�� SSP ᶆ‽≀㉁⁐ᾮࡢ

 㸬ࡓࡋฟ⟭ࢆ㔞ࣥࢪࢽ࢔ࢩࢺࣥ࢔ࡾࡼ㏆ఝᘧࡢ⥺㔞᳨ࡓࢀࡽ㸪ᚓࡋㄪ〇ࢀࡒࢀࡑࢆ

 

 ᐃ ࡢ㓟࢚ࣥࢡ ���

 ๓ฎ⌮࡚ࡋ࡜ ��� ȣP ࡣ⨨⿦ࡓࡋ⏝౑࡟㸬ศᯒࡓࡋℐ㐣࡛࣮ࢱࣝ࢕ࣇࡢ $&48,7< 83/&�789 ౑ࢆ

ࡣ࡟࢔࢙ࣇࢺࣇࢯ㸪ࡋ⏝ (PSRZHU�㸪ࡣ࡟࣒ࣛ࢝ +66 7�㸦������� PP㸪��� ȣP㸧ࡓ࠸⏝ࢆ㸬ศᯒ

ᗘ ࣒ࣛ࢝㸪ࡣ �� Υ㸪ὶ㏿ ��� PO�PLQ㸪ὀධ㔞 � ȣO  㸬ࡓࡋ࡜

⁐㞳ᾮࡣ࡟ �� P0 ࣜࣥ㓟஧Ỉ⣲࣒࢘ࣜࢺࢼ㸦S+㸻���㸧ࡓ࠸⏝ࢆ㸬 

ᶆ‽≀㉁࢚ࣥࢡࡣ࡚࠸ࡘ࡟㓟一Ỉ࿴≀ࡓ࠸⏝ࢆ㸬ᶆ‽≀㉁ ������� PJ ⣧Ỉ࡟ ��� PO ࡚࠼ຍࢆ

���� SSP ᶆ‽≀㉁⁐ᾮࡓࡋ࡜㸬���� SSP ᶆ‽≀㉁⁐ᾮࡽ࠿ ��㸪��㸪��� SSP ࡑࢆᶆ‽≀㉁⁐ᾮࡢ

 㸬ࡓࡋฟ⟭ࢆ㓟㔞࢚ࣥࢡࡾࡼ㏆ఝᘧࡢ⥺㔞᳨ࡓࢀࡽ㸪ᚓࡋㄪ〇ࢀࡒࢀ

 

⤖ᯝ 

 

��� ⢾ᗘࡢ ᐃ 

 㸬ࡓࡋ♧࡟ᅗ㸯ࢆ⢾ᗘ ᐃ⤖ᯝࡢࣥ࢖㉥࣡ࡢᕷ㈍ࡧࡼ࠾ࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪྛ 

ࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪ 7\SH $ ⢾ᗘࡢࣥ࢖㉥࣡ࡣ ��� ࡢᗘ⛬ྠ࡜ ��� & 㸪7\SH %࣭7\SHࡀࡔ ࡣ࡛

⣙ �ಸࡢ ���� ࡧࡼ࠾ ����  㸬ࡓࡗ࡞࡜

 

 
ᅗ  ⢾ᗘẚ㍑ࡢࣝࣉࣥࢧྛ �

 

 ᐃ ࡢᗘᩘ࣮ࣝࢥࣝ࢔ ���

ᅗࢆᗘᩘ ᐃ⤖ᯝ࣮ࣝࢥࣝ࢔ࡢࣥ࢖㉥࣡ࡢᕷ㈍ࡧࡼ࠾ࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪྛ  㸬ࡓࡋ♧࡟�

ࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪ 7\SH %࣭7\SH & ࡣ࡛ 7\SH $ ⣙࡚ࡋẚ㍑࡜ࣥ࢖㉥࣡ࡧࡼ࠾ � ศࡢ � ࡜್ࡢ
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 㸬ࡓࡗ࡞

 

 
ᅗ  ᗘᩘẚ㍑࣮ࣝࢥࣝ࢔ࡢࣝࣉࣥࢧྛ �

 

 ᐃ ࡢ㔞࣮ࣝࣀ࢙ࣇ࣏ࣜ⥲ ���

ᅗࢆ㔞 ᐃ⤖ᯝ࣮ࣝࣀ࢙ࣇ࣏ࣜ⥲ࡢࣥ࢖㉥࣡ࡢᕷ㈍࡜ࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪྛ   㸬ࡓࡋ♧࡟�

ᕷ㈍ࡢ㉥࣡ࡀࣥ࢖ ����� PJ���� PO $ 㸪7\SHࡋᑐ࡟ࡢࡓࡗ࠶࡛ ⣙࡚ࡋᑐ࡟ࣥ࢖㉥࣡ࡢᕷ㈍ࡣ࡛ �

ศࡢ � ࡿ࠶࡛ ���� PJ���� PO㸪7\SH % ࡢᗘ⛬ྠࡣ࡛ ����� PJ����PO㸪7\SH & ⣙ࡣ࡛ ��� ಸ࡛࠶

ࡿ ����� PJ���� PO  㸬ࡓࡋ♧ࢆ

ࡓࢀࡽ࠼⪄࡜ࡿ࠼୚ࢆᙳ㡪࡟㔞 ᐃ࣮ࣝࣀ࢙ࣇ࣏ࣜ⥲㸪ࡓࡲ Lࣥࣅࣝࢥࢫ࢔�㓟ࡢᙳ㡪ࢆᅗ � ࠾

⾲ࡧࡼ  㸬ࡓࡋ♧࡟�

7\SH %㸪7\SH & ⣙ࡕ࠺ࡢ㔞࣮ࣝࣀ࢙ࣇ࣏ࣜ⥲ࡣ࡛ ࡀ�� Lࣥࣅࣝࢥࢫ࢔�㓟ࡓࡗ࠶࡛ࡢࡶࡿࡼ࡟㸬 

 

ᅗ  㔞ẚ㍑࣮ࣝࣀ࢙ࣇ࣏ࣜ⥲ࡢࣝࣉࣥࢧྛ �

12.0 

6.0 
7.0 

14.0 

0

2

4

6

8

10

12

14

16

TypeA TypeB TypeC ㉥࣡ࣥ࢖

ᗘ
ᩘ

㸦
ᗘ
㸧

78.3 

350.3 

510.4 

317.6 

0

100

200

300

400

500

600

Type A Type B Type C ㉥࣡ࣥ࢖

⥲
࣏

ࣜ
ࣇ

࢙
ࣀ

࣮
ࣝ
㔞

(m
g/

10
0 

m
l)



32 Bulletin of Okinawa National College of Technology, No.7 (2013)

 

ᅗ  ἐ㣗Ꮚ㓟┦ᙜ㔞ࡢ㉁≀ྛࡿࡅ࠾࡟㔞 ᐃ࣮ࣝࣀ࢙ࣇ࣏ࣜ⥲ �

 

⾲ ࡿࡅ࠾࡟㔞 ᐃ࣮ࣝࣀ࢙ࣇ࣏ࣜ⥲ � Lࣥࣅࣝࢥࢫ࢔�㓟ࡢᙳ㡪 

  
Ascorbic 
acid(%) Cyanidin(%) Delphenidin(%) Peonidin(%) Others(%) 

7\SH $ ����� ����� ����� ����� ������ 

7\SH % ����� ����� ����� ����� ������ 

7\SH & ����� ����� ����� ����� ������ 

㉥࣡ࣥ࢖ ����� ����� ����� ����� ������ 

 

��� ᢠ㓟໬άᛶࡢ ᐃ 

ᅗࢆᐃ⤖ᯝ ࡢᢠ㓟໬άᛶࡿࡅ࠾࡟ࣥ࢖㉥࣡ࡢᕷ㈍࡜ࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪྛ   㸬ࡓࡋ♧࡟�

ᕷ㈍ࡢ㉥࣡ࡀࣥ࢖ ���� P0 7UROR[ $ 㸪7\SHࡋᑐ࡟ࡢࡓࡗ࠶࡛ ⣙ࡣ࡛ ��� ಸࡢ ��� P0 7UROR[㸪

7\SH % ⣙ࡣ࡛ ��� ಸࡢ ���� P0 7UROR[㸪7\SH & ⣙ࡣ࡛ ��� ಸࡢ ���� P0 7UROR[  㸬ࡓࡗ࡞࡜

 

ᅗ  ᢠ㓟໬άᛶẚ㍑ࡢࣝࣉࣥࢧྛ �

0.51 

2.19 

2.59 
2.34 

0.00

0.50

1.00

1.50

2.00

2.50

3.00

Ascorbic acid Cyanidin Delphenidin Peonidin

≀
㉁

1m
M
࠶

ࡓ
ࡾ
ࡢ

ἐ
㣗

Ꮚ
㓟
┦
ᙜ
⃰
ᗘ
㸦

m
M
㸧

7.2 

32.2 

45.4 

19.8 

0
5

10
15
20
25
30
35
40
45
50

Type A Type B Type C ㉥࣡ࣥ࢖

ᢠ
㓟

໬
ά

ᛶ
㸦

m
M

  T
ro

lo
x㸧



33沖縄高専紀要　第 7号（2013）

 

ᅗ  ἐ㣗Ꮚ㓟┦ᙜ㔞ࡢ㉁≀ྛࡿࡅ࠾࡟㔞 ᐃ࣮ࣝࣀ࢙ࣇ࣏ࣜ⥲ �

 

⾲ ࡿࡅ࠾࡟㔞 ᐃ࣮ࣝࣀ࢙ࣇ࣏ࣜ⥲ � Lࣥࣅࣝࢥࢫ࢔�㓟ࡢᙳ㡪 

  
Ascorbic 
acid(%) Cyanidin(%) Delphenidin(%) Peonidin(%) Others(%) 

7\SH $ ����� ����� ����� ����� ������ 

7\SH % ����� ����� ����� ����� ������ 

7\SH & ����� ����� ����� ����� ������ 

㉥࣡ࣥ࢖ ����� ����� ����� ����� ������ 

 

��� ᢠ㓟໬άᛶࡢ ᐃ 

ᅗࢆᐃ⤖ᯝ ࡢᢠ㓟໬άᛶࡿࡅ࠾࡟ࣥ࢖㉥࣡ࡢᕷ㈍࡜ࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪྛ   㸬ࡓࡋ♧࡟�

ᕷ㈍ࡢ㉥࣡ࡀࣥ࢖ ���� P0 7UROR[ $ 㸪7\SHࡋᑐ࡟ࡢࡓࡗ࠶࡛ ⣙ࡣ࡛ ��� ಸࡢ ��� P0 7UROR[㸪

7\SH % ⣙ࡣ࡛ ��� ಸࡢ ���� P0 7UROR[㸪7\SH & ⣙ࡣ࡛ ��� ಸࡢ ���� P0 7UROR[  㸬ࡓࡗ࡞࡜

 

ᅗ  ᢠ㓟໬άᛶẚ㍑ࡢࣝࣉࣥࢧྛ �

0.51 

2.19 

2.59 
2.34 

0.00

0.50

1.00

1.50

2.00

2.50

3.00

Ascorbic acid Cyanidin Delphenidin Peonidin

≀
㉁

1m
M
࠶

ࡓ
ࡾ
ࡢ

ἐ
㣗

Ꮚ
㓟
┦
ᙜ
⃰
ᗘ
㸦

m
M
㸧

7.2 

32.2 

45.4 

19.8 

0
5

10
15
20
25
30
35
40
45
50

Type A Type B Type C ㉥࣡ࣥ࢖

ᢠ
㓟

໬
ά

ᛶ
㸦

m
M

  T
ro

lo
x㸧

 

 ᐃ ࡢ㢮ࣥࢪࢽ࢔ࢩࢺࣥ࢔ ���

ᅗࢆᐃ⤖ᯝ ࡢ㔞ࣥࢪࢽ࢔ࢩࢺࣥ࢔ࡢࣥ࢖㉥࣡ࡢᕷ㈍࡜ࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪྛ  � ࡽࡉ㸪ࡋ♧࡟

⾲ࢆẚ㍑ࡢヲ⣽ࡢ㢮ࣥࢪࢽ࢔ࢩࢺࣥ࢔ࡿࡍ᭷ྵࡢࣝࣉࣥࢧ㸪ྛ࡟  㸬ࡓࡋ♧࡟�

ࣝࢹࡣ࡛ࣥ࢖㸬㉥࣡ࡓࢀࡉฟ᳨ࡀࣥࢪࢽ࢔ࢩࡧࡼ࠾ࣥࢪࢽ࢕ࣇࣝࢹࡣ࡛ࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪྛ

ࢳ࣎ࣕࢪࡶࢀࡎ࠸㸪ࢀࡉฟ᳨ࡀࣥࢪࣅ࣐ࣝ㸪ࣥࢪࢽ࢜࣌㸪ࣥࢪࢽࢶ࣌㸪ࣥࢪࢽ࢔ࢩ㸪ࣥࢪࢽ࢕ࣇ

ࡣ㔞࡛ࣥࢪࢽ࢔ࢩࢺࣥ࢔⥲㸬ࡓࡗᅇୖࡃࡁ኱ࢆ᭷㔞ྵࡢࣥ࢖࣡ࣂ࢝ 7\SH $ ࡀ ����� ȣJ���� PO㸪

7\SH % ࡀ ������ ȣJ���� PO㸪7\SH & ࡀ ������ ȣJ���� PO  㸬ࡓࡗ࡞࡜

 

 

ᅗ  㔞ẚ㍑ࣥࢪࢽ࢔ࢩࢺࣥ࢔ࡢࣝࣉࣥࢧྛ �

 

⾲  㔞ࣥࢪࢽ࢔ࢩࢺࣥ࢔ࡢࣝࣉࣥࢧྛ �

�ȣJ���� PO� Delphinidin Cyanidin Petunidin Pelargonidin Peonidin Malvidin 
7\SH$ ���� ����� ᮍ᳨ฟ ᮍ᳨ฟ ᮍ᳨ฟ ᮍ᳨ฟ

7\SH% ����� ������ ᮍ᳨ฟ ᮍ᳨ฟ ᮍ᳨ฟ ᮍ᳨ฟ

7\SH& ����� ������ ᮍ᳨ฟ ᮍ᳨ฟ ᮍ᳨ฟ ᮍ᳨ฟ

㉥࣡ࣥ࢖ ������� ������� ������ ᮍ᳨ฟ ����� ������� 

 

 ᐃ ࡢ㓟ࣥࣅࣝࢥࢫ࢔�/ ���

ࡢࣥ࢖㉥࣡ࡢᕷ㈍࡜ࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪྛ  Lࣥࣅࣝࢥࢫ࢔�㓟㔞ࡢ ᐃ⤖ᯝࢆᅗ � 㸬ࡓࡋ♧࡟

7\SH $ ࡣ࡛ ��� PJ���� PO㸪7\SH % ࡣ࡛ ���� PJ���� PO㸪7\SH & ࡣ࡛ ���� PJ���� PO 㸬ࡓࡗ࡞࡜

ᕷ㈍ࡢ㉥࣡ࡣ࡛ࣥ࢖ᮍ᳨ฟ࡛ࡓࡗ࠶㸬 
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ᅗ ࡢࣝࣉࣥࢧྛ � Lࣥࣅࣝࢥࢫ࢔�㓟㔞ẚ㍑ 

 

 ᐃ ࡢ㓟࢚ࣥࢡ ���

ᅗࢆ㓟㔞 ᐃ⤖ᯝ࢚ࣥࢡࡢࣥ࢖㉥࣡ࡢᕷ㈍࡜ࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪྛ   㸬ࡓࡋ♧࡟�

㉥࣡ࡣ࡛ࣥ࢖ $ 㸪7\SHࡋᑐ࡟ࡢࡓࡗ࠶࡛� ���� ࡣ࡛ ���� �㸪7\SH % ࡣ࡛ ���� �㸪7\SH & ࡣ࡛

 㸬ࡓࡋ♧ࢆ� ����

 
ᅗ  㓟㔞ẚ㍑࢚ࣥࢡࡢࣝࣉࣥࢧྛ �
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⪃ᐹ 

ࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪࡣ㔞 ᐃ࡛࣮ࣝࣀ࢙ࣇ࣏ࣜ⥲  7\SH %㸪7\SH & ࣏ࡢከ㔞ࡶࡾࡼࣥ࢖㉥࣡ࡢᕷ㈍ࡀ

௦⾲᱁ࡢ࣮ࣝࣀ࢙ࣇ࣏ࣜࡿࢀࡲྵ࡟ࣥ࢖㸪㉥࣡ࡋ࠿ࡋ㸬ࡓࡁㄆ࡛☜ࡀ࡜ࡇࡿ࠸࡛ࢇྵࢆ࣮ࣝࣀ࢙ࣇࣜ

᭷ྵࡃከ࡟ࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪࡣ࡟ᯝ⤖ࡢࡇ㸬ࡓ࠸࡚ࡗຎ࡟ࣥ࢖㉥࣡ࡣ㔞࡛ࣥࢪࢽ࢔ࢩࢺࣥ࢔ࡿ࠶࡛

ࡿࢀࡉ Lࣥࣅࣝࢥࢫ࢔�㓟ࡢᙳ㡪࠼⪄࡜࠿࠸࡞ࡣ࡛ࡢࡿ࠶ࡀ㸪Lࣥࣅࣝࢥࢫ࢔�㓟ࡢᙳ㡪ࢆ⪃៖࡟ධࢀ⥲

& 㸬7\SH %࣭7\SHࡓࡗ⾜ࢆ㔞 ᐃ࣮ࣝࣀ࢙ࣇ࣏ࣜ ⣙ࡣ࡛ � 㸣ࡢᙳ㡪ࡾ࠾࡚ࡗࡲ࡝࡜࡟㸪ࣂ࢝ࢳ࣎ࣕࢪ

ࣥ࢖࣡ 7\SH %㸪7\SH & 㸬ᢠ㓟໬ࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇࡴྵࢆ࣮ࣝࣀ࢙ࣇ࣏ࣜ࡟௨ୖࣥ࢖㉥࣡ࡢᕷ㈍ࡣ

άᛶࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪࡣ࡚࠸ࡘ࡟ 7\SH %㸪7\SH & 㔞࣮ࣝࣀ࢙ࣇ࣏ࣜ⥲㸪ࡾᅇୖࢆࣥ࢖㉥࣡ࡢᕷ㈍ࡀ

 ᐃྠ࡜ᵝࡢ⤖ᯝࡀᚓࡓࢀࡽ㸬 

ࡓࡗ࠿࡞ࢀࡉฟ᳨࡝ࢇ࡜࡯ࡣ࡛ࣥ࢖㉥࣡ࡢᕷ㈍ࡣ࡟ࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪ㸪ࡓࡲ Lࣥࣅࣝࢥࢫ࢔�㓟ࡸ

 㸬ࡓࢀࡉ♧ࡀ࡜ࡇࡿ࠶࡛ࡢࡶࡢ᭷≉ࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪࡀᶵ⬟ᛶࡿࡍ㸪ಖᣢࢀࡲྵࡀ㓟࢚ࣥࢡ

 ඛ⾜◊✲ࡢ࣮ࣝࣅࣂ࢝ࢳ࣎ࣕࢪ࡚ࡋ࡜ᶵ⬟ᛶ᳨ࡀウࡀࡓ࠸࡚ࢀࡉ㸪ࡣ࡛࣮ࣝࣅࣂ࢝ࢳ࣎ࣕࢪㄪ〇᫬

ࣕࢪ㸪ࡽ࠿ศᯒ⤖ᯝࡢ㸪௒ᅇࡋ࠿ࡋ㸯㸧㸬ࡓࢀࡽ࠼⪄ࡀኻά࣭ศゎࡢ㸪ᢠ㓟໬ᡂศࡾ࠶ᚲせ࡛ࡀ⇕ຍ࡟

ࡇࡿࡍ௜ຍࢆ㸪㛗ᮇಖᏑᛶࡘࡘࡋಖᣢࢆᢠ㓟໬άᛶ࠸㧗ࡢᯝᐇᮏ᮶ࣂ࢝ࢳ࣎ࣕࢪࡣ࡛ࣥ࢖࣡ࣂ࢝ࢳ࣎

࠸࡞࠸࡚ࢀࡉ᭷ྵ࡝ࢇ࡜࡯ࡣ࡟ࣥ࢖㸪㉥࣡ࡓࡲ㸬ࡓࢀࡽ࠼⪄࡜ࡓࡁ࡛ࡀ࡜ Lࣥࣅࣝࢥࢫ࢔�㓟࢚ࣥࢡࡸ

㓟ࢆከྵࡃ᭷ࡾ࠾࡚ࡋ㸪㉥࣡ࡿ࡞␗ࡣ࡜ࣥ࢖ᶵ⬟ᛶ࣮ࣝࢥࣝ࢔㣧ᩱၟࡢ࡚ࡋ࡜ရ໬ࡶ࡚࠸ࡘ࡟ᮇᚅ࡛

 㸬ࡓࢀࡽ࠼⪄࡜ࡿࡁ

 ௒ᚋࡢㄢ㢟࡚ࡋ࡜㸪࣡ࣥ࢖ � O ᙜࣂ࢝ࢳ࣎ࣕࢪࡢࡾࡓᯝᐇ౑⏝㔞࡟࣮ࣝࣅࣂ࢝ࢳ࣎ࣕࢪࡀẚ࡚࡭㠀

ᖖ࡟ከ࠸㸦⣙ �� ಸ㸧ࡀ࡜ࡇᣲࡓࢀࡽࡆ㸬Ἀ⦖┴ෆࣂ࢝ࢳ࣎ࣕࢪࡿࡅ࠾࡟స௜㠃✚ࡣᑡࡵࡓ࠸࡞㸪ࣕࢪ

ࡋ㸬ࡿࢀࡽ㝈ࡀ㔞⏘⏕ࡣ࡛ࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪࡿࡍ࡜ᚲせࢆ㔞ࡳ㸪௙㎸ࡾࡓ࠶࡟〇㐀ࣥ࢖࣡ࣂ࢝ࢳ࣎

ࡢ࡬ရ໬ၟࡀ࡜ࡇࡿ࠼ࡉᢲࢆ౑⏝㔞ࣂ࢝ࢳ࣎ࣕࢪ࡚ࡗࡼ࡟࡝࡞ᨵⰋࡢ⛬㸪〇㐀ᕤࡣ࡛≦⌧㸪࡚ࡗࡀࡓ

㘽ࡓࢀࡽ࠼⪄࡜ࡿ࡞࡟㸬 

& 㸪7\SH %㸪7\SHࡓࡲ  ࡍ࡟Ẽࢆ࡝࡞࣮ࣜࣟ࢝࡟㝿ࡿࡍ㸪ၟရ໬ࡃ㧗ࡀ⢾ᗘࡣࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪࡢ

ᐩ㇏ࢆ㓟࢚ࣥࢡࡣࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪ㸬ࡓࢀࡽ࠼⪄࡜ࡿ࡞࡟ࢪ࣮࣓࢖ࢫࢼ࢖࣐ࡣ࡚ࡗ࡜࡟ᾘ㈝⪅ᒙࡿ

ࢡ㸪ࡀࡓࡏࡉⓎ㓝ࡲࡲࡓࡗಖࢆ⢾ᗘࡵࡓࡢࡑ㸬࠺ࡲࡋ࡚ࡗ࡞ࡃᙉࡀ㓟࿡࡜ࡿࡀୗࡀ㸪⢾ᗘࡵࡓࡴྵ࡟

࡜ࡿࡁᨵၿ࡛࡛࡜ࡇࡿࡍࡃపࢆ㓟㔞࢚ࣥࢡ㸪࡚ࡋ࡝࡞ࡿࡍኚ᥮࡟ᶵ⬟ᛶᡂศࡢ௚ࡾࡼ࡟Ⓨ㓝ࢆ㓟࢚ࣥ

 㸬ࡓࢀࡽ࠼⪄

 

ㅰ㎡ 

 

ࢺࢵ࢙ࢪ࢜࢖ࣂ♫ᰴᘧ఍࡟ࡧࡽ࡞⣒‶ほග㎰ᅬᵝࡓࡋࡲࡁࡔࡓ࠸༠ຊࡈ࡟〇㐀ࣥ࢖࣡ࣂ࢝ࢳ࣎ࣕࢪ 

ᵝ࡟ཌࡃᚚ♩⏦ࡍࡲࡆୖࡋ㸬 

 

ᘬ⏝ᩥ⊩ 

 

㸯㸧ᒣᇛ▱ె㸪ᯇᮏဏ㈗㸪⋢ᇛᗣᬛ㸪⸝ᒇⱥ௓㸪ụᯇ┿ஓ㸸ࡢ࣮ࣝࣅࣂ࢝ࢳ࣎ࣕࢪ㔊㐀ࡢࡑ࡜ᶵ⬟ᛶ

➨ウ㸪⊂❧⾜ᨻἲேᅜ❧㧗➼ᑓ㛛ᏛᰯᶵᵓἈ⦖ᕤ業⣖せ㸪᳨ࡢ �ྕ㸪�����㸪���� 
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 J abuticaba, M yr c iar ia c aul if l o r a, has many functional ingredients such as polyphenol and others. I t could be 

harvested throughout the year in O k inawa, but J abuticaba is not used commercially now, because it is not well 

k nown so it is not grown agriculturally. We produced and quantitatively analyz ed the wine made from the 

J abuticaba, including sugar content, alcohol concentration, polyphenol, antioxidant activity, anthocyanidin, L-

ascorbic acid, and citric acid. I n addition, we compared the J abuticaba wine to a general red wine.  

 The results showed that although J abuticaba wine exhibited a low concentration of antocyanidin, other 

measurements showed  higher values in polyphenol, antioxidant activity, L- ascorbic acid, citric acid than the 

general red wine. The general red wine contained no detectable L- ascorbic acid or citric acid. Therefore it is 

thought that J abuticaba wine is alcohol beverage rich in beneficial ingredients not contained in normal wines. 

Key word : J abuticaba,, P olyphenol, Antioxidant activity, L- ascorbic acid, Citric acid 

T he function of Okinawan wine made from J abuticaba Ᏹᐂᩍ⫱ࢺࢡ࢙ࢪࣟࣉ Ἀ⦖㧗ᑓࡢᣮᡓ 
 
 

㸨⍞៞覧Ᏻ㔛㸯㸪ᓥ⿄⩚⾰㸯㸪ୖཎṇ኱㸯㸪ᆏୗඖ㸰㸪ụᯇ┿ஓ㸯 

 
㸯⏕≀㈨※ᕤᏛ⛉㸪㸰᝟ሗ㏻ಙ࣒ࢸࢫࢩᕤᏛ⛉ 

 
 
せ᪨ 
 
 Ᏹᐂᩍ⫱ࡣ࡜ࢺࢡ࢙ࢪࣟࣉ㸪Ᏹᐂࡓࡗ⾜࡟✀Ꮚ࡟ࡅ࠿ࡗࡁࢆ㸪Ꮚࡶ࡝㐩ࡢ⛉Ꮫ࡟ᑐࡿࡍ⯆࿡ࢆႏ㉳ࡍ

⣙࡛ࠖ࠺ࡰࡁࠕ᪥ᮏᐇ㦂Ჷࣥࣙࢩ࣮ࢸࢫ㸬ᅜ㝿Ᏹᐂࡿ࠶࡛ࢺࢡ࢙ࢪࣟࣉ⫱ᩍࡿ 8 ࣑ࣖࡓࢀࡉ⟶᭶㛫ಖ࠿

✀Ꮚ㸦Ᏹᐂ✀ࡢࢧࢢࢥ 1 ୡ௦┠㸧ࢆᆅ⌫࡛ಖ⟶ࡓ࠸࠾࡚ࡋ✀Ꮚ㸦ᆅ⌫✀ 1 ୡ௦┠㸧࡟ࡶ࡜࡜ᮏᰯ࡛⫱࡚㸪

ⴥᩘࡢ㸦ⴥᩘ㸧࡜ⱼࡢ㛗ࡉ㸦ⱼ㛗㸧ࡢ ᐃ࡜Ⓨⱆ࣭ወᙧ࣭㛤ⰼ࣭⤖ᐇࡢ✀ࡓࡋ๭ྜࢆ୰ᚰ࡟⏕㛗ࢆほᐹ

Ꮚ㸦2✀ࡓࡋᐇ⤖࡟㝿ࡢࡑ㸬ࡓࡋ ୡ௦┠㸧ࢆᅇ཰ࡋ㸪ྛࡢࠎ✀Ꮚࡢ㛗ᚄ࡜▷ᚄࢆ ᐃࡓࡋ㸬ࡓࡲ 1 ୡ௦

 㸬ࡓࡋほᐹࢆ㛗⏕࡟ᵝྠ࡜┠
 ⤖ᯝ࡚ࡋ࡜㸪Ᏹᐂ✀ࡣ࡚࠸࠾࡟Ⓨⱆ࣭ⴥᩘ࣭ⱼ㛗ࡓࡗ࠸࡜ᙧ㉁࡟ᑐࡿࡍᏱᐂ⎔ቃࡢᙳ㡪ࡓࡗ࠿↓ࡣ㸬

✀㸪Ᏹᐂ࡜࡜ࡇࡓࢀࡉㄆ☜ࡀወᙧ࡚࠸࠾࡟✀㸪ᏱᐂࡸᕪࡢṪάື⏕ࡓࡗ࠸࡜㸪㛤ⰼ࣭✀Ꮚᙧᡂࡋ࠿ࡋ 2
ୡ௦┠ࡢ✀Ꮚࡣ኱ࡀࡉࡁᑠࡃࡉ㸪ᡥᖹ⋡ࡀ㧗ࡿ࡞ࡃഴྥྍࡿ࠶ࡀ⬟ᛶࢆ☜ㄆ࡛ࡽ࠿࡜ࡇࡓࡁ㸪Ᏹᐂ⥺ཬ

  㸬ࡓࢀࡉ၀♧ࡀᛶ⬟ྍࡓ࠼୚ࢆᙳ㡪ࡀ㔜ຊ✵㛫↓ࡧ
  ࢧࢢࢥ࣑ࣖ ࢺࢡ࢙ࢪࣟࣉ⫱㸸Ᏹᐂᩍࢻ࣮࣮࣡࢟
 
㸯㸬⥴ゝ 
 
Ᏹᐂᩍ⫱ࡣ࡜ࢺࢡ࢙ࢪࣟࣉ㸪ᰴᘧ఍♫ࣜࡢࢫࢿࣂ༠ຊࡾࡼ࡟㸪ᅜ㝿Ᏹᐂࢆࣥࣙࢩ࣮ࢸࢫ฼⏝ࡋ㸪一᫬

Ᏹᐂ࡟ಖ⟶ࡓࡋ✀Ꮚࢆ඲ᅜࡢᏛ⏕࡜一⥴࡟⫱࡚㸪㛗ᮇ㛫Ᏹᐂ✵㛫࡟ᨺ⨨ࡓࢀࡉ✀Ꮚࡿࡅ࠾࡟ᙳ㡪ࢆほᐹ

ࢆࢺࢡ࢙ࢪࣟࣉࡢࡇࡣ㸪ᮏᰯ࡛ࡾ࠶࡛ࡳ⤌ࡾྲྀࡢ඲ᅜつᶍࡿࡍ 2 ᖺ㛫⾜ࡓࡗ㸬1 ᖺ┠ࡣ㸪ᅜ㝿Ᏹᐂࢸࢫ

⣙࡛ࠖ࠺ࡰࡁࠕ᪥ᮏᐇ㦂Ჷࣥࣙࢩ࣮ 8 ࡜Ꮚ✀ࡓ࠸࡚ࡋ⟶ᆅ⌫࡛ಖࢆᏊ✀ࡢࢧࢢࢥ࣑ࣖࡓࢀࡉ⟶᭶㛫ಖ࢝

(ᨺᑕ⥺࣭↓㔜ຊ࡟≉)ቃ⎔࡞Ṧ≉࠺࠸࡜㸪Ᏹᐂ✵㛫ࡋほᐹࢆ㛗⏕ࡋ⫱⏕㸪ᮏᰯ࡛࡚ࡋ࡜┠㸯ୡ௦࡟ࡶ࡜
㸬2ࡓࡋㄪᰝࢆ࠿ࡿࢀࡽほࡀኚ໬ࡿࡼ࡟ᙳ㡪ࡢࡽ࠿ ᖺ┠ࡣ㸪㸯ᖺ┠ࡢほᐹᐇ㦂࡛⤖ᐇࡓࡋ✀Ꮚࢆᅇ཰ࡋ

2 ୡ௦┠࡚ࡋ࡜ほᐹ࣭グ㘓ࡅ⥆ࢆ㸪1 ୡ௦┠ࡢ࡜ẚ㍑࡟ࡶ࡜࡜㸪Ᏹᐂ✀ࡢ 2 ୡ௦┠࡟᪂࡞ࡓኚ໬ࡀほࡽ

 㸬ࡓࡋㄪᰝࢆ࠿ࡿࢀ
 
㸰㸬ᐇ㦂ᮦᩱ 
 
 ᮏࢧࢢࢥ࣑ࣖࡓࢀࡽ࠸⏝࡛ࢺࢡ࢙ࢪࣟࣉ㸦Ꮫྡ㸸Lotus japonicus㸧ࡣ㸪㐨➃࡛ࡶぢ࣓࣐ࡿࢀࡽ⛉᳜≀
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Ᏹᐂᩍ⫱ࢺࢡ࢙ࢪࣟࣉ Ἀ⦖㧗ᑓࡢᣮᡓ 
 
 

㸨⍞៞覧Ᏻ㔛㸯㸪ᓥ⿄⩚⾰㸯㸪ୖཎṇ኱㸯㸪ᆏୗඖ㸰㸪ụᯇ┿ஓ㸯 

 
㸯⏕≀㈨※ᕤᏛ⛉㸪㸰᝟ሗ㏻ಙ࣒ࢸࢫࢩᕤᏛ⛉ 

 
 
せ᪨ 
 
 Ᏹᐂᩍ⫱ࡣ࡜ࢺࢡ࢙ࢪࣟࣉ㸪Ᏹᐂࡓࡗ⾜࡟✀Ꮚ࡟ࡅ࠿ࡗࡁࢆ㸪Ꮚࡶ࡝㐩ࡢ⛉Ꮫ࡟ᑐࡿࡍ⯆࿡ࢆႏ㉳ࡍ

⣙࡛ࠖ࠺ࡰࡁࠕ᪥ᮏᐇ㦂Ჷࣥࣙࢩ࣮ࢸࢫ㸬ᅜ㝿Ᏹᐂࡿ࠶࡛ࢺࢡ࢙ࢪࣟࣉ⫱ᩍࡿ 8 ࣑ࣖࡓࢀࡉ⟶᭶㛫ಖ࠿

✀Ꮚ㸦Ᏹᐂ✀ࡢࢧࢢࢥ 1 ୡ௦┠㸧ࢆᆅ⌫࡛ಖ⟶ࡓ࠸࠾࡚ࡋ✀Ꮚ㸦ᆅ⌫✀ 1 ୡ௦┠㸧࡟ࡶ࡜࡜ᮏᰯ࡛⫱࡚㸪

ⴥᩘࡢ㸦ⴥᩘ㸧࡜ⱼࡢ㛗ࡉ㸦ⱼ㛗㸧ࡢ ᐃ࡜Ⓨⱆ࣭ወᙧ࣭㛤ⰼ࣭⤖ᐇࡢ✀ࡓࡋ๭ྜࢆ୰ᚰ࡟⏕㛗ࢆほᐹ

Ꮚ㸦2✀ࡓࡋᐇ⤖࡟㝿ࡢࡑ㸬ࡓࡋ ୡ௦┠㸧ࢆᅇ཰ࡋ㸪ྛࡢࠎ✀Ꮚࡢ㛗ᚄ࡜▷ᚄࢆ ᐃࡓࡋ㸬ࡓࡲ 1 ୡ௦

 㸬ࡓࡋほᐹࢆ㛗⏕࡟ᵝྠ࡜┠
 ⤖ᯝ࡚ࡋ࡜㸪Ᏹᐂ✀ࡣ࡚࠸࠾࡟Ⓨⱆ࣭ⴥᩘ࣭ⱼ㛗ࡓࡗ࠸࡜ᙧ㉁࡟ᑐࡿࡍᏱᐂ⎔ቃࡢᙳ㡪ࡓࡗ࠿↓ࡣ㸬

✀㸪Ᏹᐂ࡜࡜ࡇࡓࢀࡉㄆ☜ࡀወᙧ࡚࠸࠾࡟✀㸪ᏱᐂࡸᕪࡢṪάື⏕ࡓࡗ࠸࡜㸪㛤ⰼ࣭✀Ꮚᙧᡂࡋ࠿ࡋ 2
ୡ௦┠ࡢ✀Ꮚࡣ኱ࡀࡉࡁᑠࡃࡉ㸪ᡥᖹ⋡ࡀ㧗ࡿ࡞ࡃഴྥྍࡿ࠶ࡀ⬟ᛶࢆ☜ㄆ࡛ࡽ࠿࡜ࡇࡓࡁ㸪Ᏹᐂ⥺ཬ

  㸬ࡓࢀࡉ၀♧ࡀᛶ⬟ྍࡓ࠼୚ࢆᙳ㡪ࡀ㔜ຊ✵㛫↓ࡧ
  ࢧࢢࢥ࣑ࣖ ࢺࢡ࢙ࢪࣟࣉ⫱㸸Ᏹᐂᩍࢻ࣮࣮࣡࢟
 
㸯㸬⥴ゝ 
 
Ᏹᐂᩍ⫱ࡣ࡜ࢺࢡ࢙ࢪࣟࣉ㸪ᰴᘧ఍♫ࣜࡢࢫࢿࣂ༠ຊࡾࡼ࡟㸪ᅜ㝿Ᏹᐂࢆࣥࣙࢩ࣮ࢸࢫ฼⏝ࡋ㸪一᫬

Ᏹᐂ࡟ಖ⟶ࡓࡋ✀Ꮚࢆ඲ᅜࡢᏛ⏕࡜一⥴࡟⫱࡚㸪㛗ᮇ㛫Ᏹᐂ✵㛫࡟ᨺ⨨ࡓࢀࡉ✀Ꮚࡿࡅ࠾࡟ᙳ㡪ࢆほᐹ

ࢆࢺࢡ࢙ࢪࣟࣉࡢࡇࡣ㸪ᮏᰯ࡛ࡾ࠶࡛ࡳ⤌ࡾྲྀࡢ඲ᅜつᶍࡿࡍ 2 ᖺ㛫⾜ࡓࡗ㸬1 ᖺ┠ࡣ㸪ᅜ㝿Ᏹᐂࢸࢫ

⣙࡛ࠖ࠺ࡰࡁࠕ᪥ᮏᐇ㦂Ჷࣥࣙࢩ࣮ 8 ࡜Ꮚ✀ࡓ࠸࡚ࡋ⟶ᆅ⌫࡛ಖࢆᏊ✀ࡢࢧࢢࢥ࣑ࣖࡓࢀࡉ⟶᭶㛫ಖ࢝

(ᨺᑕ⥺࣭↓㔜ຊ࡟≉)ቃ⎔࡞Ṧ≉࠺࠸࡜㸪Ᏹᐂ✵㛫ࡋほᐹࢆ㛗⏕ࡋ⫱⏕㸪ᮏᰯ࡛࡚ࡋ࡜┠㸯ୡ௦࡟ࡶ࡜
㸬2ࡓࡋㄪᰝࢆ࠿ࡿࢀࡽほࡀኚ໬ࡿࡼ࡟ᙳ㡪ࡢࡽ࠿ ᖺ┠ࡣ㸪㸯ᖺ┠ࡢほᐹᐇ㦂࡛⤖ᐇࡓࡋ✀Ꮚࢆᅇ཰ࡋ

2 ୡ௦┠࡚ࡋ࡜ほᐹ࣭グ㘓ࡅ⥆ࢆ㸪1 ୡ௦┠ࡢ࡜ẚ㍑࡟ࡶ࡜࡜㸪Ᏹᐂ✀ࡢ 2 ୡ௦┠࡟᪂࡞ࡓኚ໬ࡀほࡽ

 㸬ࡓࡋㄪᰝࢆ࠿ࡿࢀ
 
㸰㸬ᐇ㦂ᮦᩱ 
 
 ᮏࢧࢢࢥ࣑ࣖࡓࢀࡽ࠸⏝࡛ࢺࢡ࢙ࢪࣟࣉ㸦Ꮫྡ㸸Lotus japonicus㸧ࡣ㸪㐨➃࡛ࡶぢ࣓࣐ࡿࢀࡽ⛉᳜≀
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᳜ࣝࢹ࡚ࣔ࠸࠾࡟✲◊ࡢ≀᳜⛉㸪ྠࡾ࠾࡚ࢀࡉゎㄞࡀ㓄ิ࣒ࣀࢤ඲࡟ึ࡛᭱≀᳜⛉࣓࣐㸬ࡿ࠶㔝ⲡ࡛ࡢ

࡞┈᭷ࡶ࡚ࡋ࡜※ᩍ⫱㈨ࡵࡓࡿ࠸࡚ࢀࡉ✚⵳ࡀ࢘ࣁ࢘ࣀ࡜ࢱ࣮ࢹ࡚ࡗࡼ࡟✲◊ࡢࡃ㸬ከࡿ࠸࡚ࡗ࡞࡜≀

 㸬ࡿ࠶࡛≀᳜
 
㸱㸬ᐇ㦂᪉ἲ 
 
3.1 1ᖺ┠ࡳ⤌ࡾྲྀࡢ 

1ᖺ┠ࡣ㸪2009ᖺ10᭶10᪥㹼2010ᖺ1᭶6᪥ࡢ⣙3࠿᭶㛫⏕⫱ࡓࡋ㸬ᆅ⌫࡛ಖ⟶ࡓ࠸࡚ࡋ✀Ꮚࠕࢆᆅ⌫

✀ࠖ㸪Ᏹᐂࡾࡼᅇ཰ࡓࡋ✀ᏊࠕࢆᏱᐂ✀࡚ࠖࡋ࡜༊ูࡋ㸪ேᕤẼ㇟ჾ㸦 ᗘ㸸25Υ㸪‵ᗘ㸸70㸣㸪ග㔞㸸

8000lux㸪᫂ᮇ㸸8:00-24:00㸧࡛⫱ⱑࡓࡋ㸬ほᐹࡢࡘ2ࡿ࡞␗ࡣ࡚࠸࠾࡟᪉ἲࡓ࠸⏝ࢆ㸬 
᥋ⓗほᐹ࡛㸪ⴥᩘ㸪j┤ࡓ࠸⏝ࢆ࣮ࣝࢣࢫࡸ㸪┠どࡣ┠ࡘ1 㛗ࢀࡒࢀࡑࢆ┠ど㸪࡛࣮ࣝࢣࢫ ᐃࡓࡋ㸬

᫬㛫࡞ẖ᪥1ᅇ㸪୙ᐃᮇ࡚ࡋ࡜㸬ཎ๎ࡓࡋグ㘓࡚࠸ࡘ࡟࡝࡞ᐇ⤖ࡧⓎ⏕㸪㛤ⰼཬࡢⓎⱆ㸪ወᙧⱑ࡟ࡽࡉ

ᖏ࡟ேᕤẼ㇟ჾࡾྲྀࡽ࠿ฟ࡚ࡋほᐹࡓࡋ㸬 
㸪࠸⏝ࢆ࣓ࣛ࢝WEBࡢ30୓⏬⣲ࡣ࡟࣓ࣛ࢝㸬ࡓࡗ࠶࡛࣒ࢸࢫࢩほᐹࡓ࠸⏝ࢆ࣓ࣛ࢝㸪WEBࡣ┠ࡘ2

PC࡜᥋⥆ࡓࡋ㸬PCࡣேᕤẼ㇟ჾࡢ᫂ᮇࡏࢃྜ࡟㸪㉳ື࣭⤊஢ࢺࣇࢯࢢࣥࣜࣕࢳࣉࣕ࢟ࡿࡍ

ࡲ࡚ࡋ࡜⏬ືࡣീ⏬ࡓࢀࡽ㸬ᚓࡓࡋタᐃ࠺ࡼࡿࡍᚓྲྀࢆീ⏬ࡢⱑ࡟㸪5ศẖ࡚࠸⏝ࢆLiveCapture2ࠖࠕ

 㸬ࡓࡋศᯒ࡚࠸ࡘ࡟ኚ໬ࡢⱑ࡞ⓗ⥆⥅ࡘ࠿㸪㛗ᮇⓗࡵ࡜
 

3.2 2ᖺ┠ࡳ⤌ࡾྲྀࡢ 
2ᖺ┠2010ࡣᖺ10᭶16᪥ࡾࡼ㸪1ୡ௦┠Ᏹᐂ✀࣭ᆅ⌫✀2ࡧࡼ࠾ୡ௦┠Ᏹᐂ✀࣭ᆅ⌫✀16ࢀࡒࢀࡑࢆ

✀㸪ィ64✀⏝ពࡋ㸪ேᕤẼ㇟ჾ㸦 ᗘ㸸25Υ㸪‵ᗘ㸸70㸣㸪ග㔞㸸8000lux㸪᫂ᮇ㸸8:00-24:00㸧࡛⫱

ⱑࡋ㸪㸯ᖺ┠ྠ࡜ᵝ࡟┠ど࡚࠸⏝ࢆ࣮ࣝࢣࢫࡸほᐹࡓࡗ⾜ࢆ㸬 
࡚࠸⏝ࢆ(ᰴᘧ఍♫KEYENCE)ࣉ࣮ࢥࢫࣟࢡ࢖࣐ࣝࢱࢪࢹ࡟ࡵࡓࡿࡍゎᯒ࡟ⓗ⌮ᩘࢆᚩ≉ࡢ✀㸪ࡓࡲ

Ᏹᐂ✀࣭ᆅ⌫✀ྛࡢࠎ✀Ꮚࡢ㛗ᚄ࡜▷ᚄࢆ ᐃࡋ㸪┦஌ᖹᆒ㸦 㛗ᚄ ▷ᚄ 㸧࡜ᡥᖹ⋡㸦�㸫
▷ᚄ

㛗ᚄ
 㸧

ࡢࡉࡁ኱ࡢᏊ✀ࢆ஌ᖹᆒ┦ࡣ࡛✲◊㸬ᮏࡓࡋࢆ⌮ィฎ⤫࡚࠸⏝ࢆᡭἲࡢᐃ᳨ࢡࢵࣜࢺ࣓ࣛࣃࣥࣀࢆ್ࡢ

ᣦᶆࡓࡗᢅࡾྲྀ࡚ࡋ࡜㸬2ᖺ┠࡚ࡋ࡜ࡳ⤌ࡾྲྀࡢ㸪≉2࡟ୡ௦┠ࡢ✀ࡢ≉ᚩࢆ᫂࠼⪄࡜࠸ࡓࡋ࡟࠿ࡽ㸪ᮏ

ᮾ༡᳜≀ᴦࡓ࠸࡚ࡋཧຍ࡟ࢺࢡ࢙ࢪࣟࣉᮏ࡟Ἀ⦖┴ෆ࡛ྠᵝ࠼⪄࡜࠸ࡉᑠࡀ㸪ẚ㍑つᶍࡣ࡛ࡳࡢ✀ࡢᰯ

ᅬ㸦Ἀ⦖┴Ἀ⦖ᕷ㸧࡟౫㢗ࡋ✀Ꮚࢆ㈚୚࡚ࡋ㡬ࡓ࠸㸬✀ࡢෆヂࡓࡵ࡜ࡲ࡟1⾲ࡣ࡚࠸ࡘ࡟㸬ࡾࡼ࡟ࢀࡇ㸪

ᮾ༡᳜≀ᴦᅬ࡛ᚓྠࡓࢀࡽ᫬ᮇྠ࡟ᮇ㛫᪥ᮏᐇ㦂Ჷ࡟ࠖ࠺ࡰࡁࠕಖ⟶ࡓࢀࡉᏱᐂ✀2ࡢୡ௦┠ࡢ✀Ꮚ࡟

ࡓ࠸࡚ࡋ⫱⏕ࢆ✀㸪Ᏹᐂࡣሙྜࡢᮾ༡᳜≀ᴦᅬࡣ࡟㝿࠺⾜ࢆ㸬ẚ㍑ࡓࡗ⾜ࢆẚ㍑ࡢᏊ✀ࡢ㸪ᮏᰯ࡚࠸ࡘ

Ᏹᐂ✀㸪ᩘࡣᆅ⌫✀㸪SࡣEࡣ㸪ᅗ୰࡛ࡓࡲ㸬ࡓࡅࡘࢆྡࣉ࣮ࣝࢢ࡟࡜ࡈ࣮ࢱࣥࣛࣉ Ꮠࡣୡ௦ᩘࡓࡋ⾲ࢆ㸬

 㸬ࡓࡋ♧࡜T2-1ࡣࣉ࣮ࣝࢢ㸪ᮾ༡᳜≀ᴦᅬᏱᐂ✀2ୡ௦┠1ࡓࡲ㸬ࡓࡋ♧࡜S1ࡣ┠㸪Ᏹᐂ✀1ୡ௦ࡤ࠼࡜ࡓ
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Ꮫ⏕ࡢࢺ࣮ࣜࢫ࢔࢖ࣛࢺ➇ᢏᚰ⌮≉ᛶ࡟㛵ࡿࡍ◊✲ 

ࠥ᪥ᮏᏛ⏕ࣥࣟࢫ࢔࢖ࣛࢺ㑅ᡭᶒࢆ୺㢟࡚ࠥࡋ࡜ 
 
 

㸨࿴ከ㔝 ኱ 1 
 

1⥲ྜ⛉Ꮫ⛉ 
㸦watano@okinawa-ct.ac.jp㸧 

 
 
せ᪨ 
 210 ࡿࡍ࡟࠿ࡽ᫂ࢆᢏᚰ⌮≉ᛶ➇ࡢࣥࣟࢫ࢔࢖ࣛࢺ⏕Ꮫࠊ࡟㇟ᑐࢆࢺ࣮ࣜࢫ࢔࢖ࣛࢺ⏕Ꮫࡢ᪥ᮏ඲ᅜࡢྡ

୺ࡿࡍ㛵࡟ୗ఩ᑻᗘࡢࡑ࡜ᐇ᪋ࡢᚰ⌮ⓗ➇ᢏ⬟ຊデ᳨᩿ᰝ㸦DIPCA.3㸧ࡣㄪᰝࠋࡓࡗ⾜ࢆ㉁ၥ⣬ㄪᰝࡢࡵࡓ

ほⓗ㔜せᗘ࣒࢖ࢫࠊ㺃ࢡ࢖ࣂ㺃ࣛࣥࡢ 3 ࣛࢺ⏕᪥ᮏᏛࠋࡓࡗ⾜࡚ࡗࡼ࡟⟆ᅇࡢ࡝࡞୺ほⓗᚓពᗘࡿࡅ࠾࡟┠✀

ࢆ⟆ᅇࡢ⪅㦂⿕࡚ࡗࡼ࡟ᡂ績ࡢᮏ㑅࡛ࣞ࢝ࣥ࢖ࡧࡼ࠾ྰྍࡢฟሙࡢᮏ㑅㸧ࣞ࢝ࣥ࢖㑅ᡭᶒ኱఍㸦ࣥࣟࢫ࢔࢖

3 1ࠊࡅศ࡟⩌ せᅉศᩓศᯒࠋࡓࡗ⾜ࢆᏛ⏕ࡢࢺ࣮ࣜࢫ࢔࢖ࣛࢺ➇ᢏᚰ⌮≉ᛶࢆ᫂ྠ࡜ࡿࡍ࡟࠿ࡽ᫬ࣥ࢖ࠊ࡟

␎ᚰ⌮ⓗ᪉ࡢࡵࡓࡢࣗࢩࢵࢽ࢕ࣇ఩ୖࡿࡅ࠾࡟ᮏ㑅ࣞ࢝ࣥ࢖ࡧࡼ࠾ࠊ␎ᚰ⌮ⓗ᪉ࡢࡵࡓࡿࡍฟሙ࡟ᮏ㑅ࣞ࢝

 ࠋࡓࡋ࡜ⓗ┠ࢆ࡜ࡇࡿࡍウ᳨ࢆ

 Ꮫ⏕ࡢࢺ࣮ࣜࢫ࢔࢖ࣛࢺᚰ⌮ⓗ➇ᢏ⬟ຊࡢ≉ᛶࠕࡣ࡚ࡋ࡜⮬ᕫᐇ⌧ពḧ ຾฼ពḧࠖࠕࠊࡃ㧗ࡀ㞟୰ຊࠖࠕࠖ

ಙ⮬ࠕ Ỵ᩿ຊࠕࠖ ண ຊࠕࠖ ᚸ⪏ຊࠕࠊࡣẚ㍑࡛ࡢ࡜୺ほⓗ㔜せᗘࠋࡓࡗ࠿పࡀຊุ᩿ࠖࠕࠖ ຾฼ពḧࠕࠖ ⮬ࠕࠖ

ಙ 㞟୰ຊࠕࠊࡎࡽ࠾࡚࠸ࡘ࠸㏣ࡀᚰ⌮ⓗ➇ᢏ⬟ຊ࡟ຊ࡛ࠖ୺ほⓗ㔜せᗘุ᩿ࠕࠖ ༠ㄪᛶ࡛ࠖ୺ほⓗ㔜せᗘ௨ࠕࠖ

 ࠋࡓ࠸࡚ࡋ᭷ࢆᚰ⌮ⓗ➇ᢏ⬟ຊࡢୖ

⩌ண㑅㑅ᡭࠕ  ⩌ᮏ㑅ୗ఩ࠕࠖ ࡢࠖ⩌ᮏ㑅ୖ఩ࠕࠖ 3 ⩌㛫࡛ࡢศᯒ࡛ࠕࠊࡣ⮬ᕫᐇ⌧ពḧ ຊࠖ⬟ࢫࢡࢵࣛࣜࠕࠖ

Ỵ᩿ຊࠕ ண ຊࠕࠖ ⩌ᮏ㑅ୖ఩ࠕ࡜ࠖ⩌ண㑅㑅ᡭࠕࠊ࡚࠸࠾࡟ຊุ᩿ࠖࠕࠖ ᮏ㑅ࠕ࡜ࠖ⩌ᮏ㑅ୗ఩ࠕࡧࡼ࠾ࠊࠖ

ୖ఩⩌ࠖࡢ࡜㛫ࠊ࡟୺ほⓗ㔜せᗘࡢᕪࡀㄆࡓࡲࠋࡓࢀࡽࡵᚰ⌮ⓗ➇ᢏ⬟ຊ࡛ࠊࡣ➇ᢏពḧᅉᏊ࡛ࠕࡿ࠶ᚸ⪏

ຊ 㜚தᚰࠕࠖ ᕫᐇ⌧ពḧ⮬ࠕࠖ ຾฼ពḧࠕࠖ ಙ⮬ࠕࡿ࠶ಙᅉᏊ࡛⮬ࠊࠖ Ỵ᩿ຊࠕࠖ  ணࠕࡿ࠶సᡓ⬟ຊᅉᏊ࡛ࠊࠖ

ຊ  ࠋࡓࢀࡽࡵㄆࡀᕪ࡟㛫ࡢ࡜ࠖ⩌ᮏ㑅ୖ఩ࠕ࡜ࠖ⩌ண㑅㑅ᡭࠕࠊ࡚࠸࠾࡟ຊุ᩿ࠖࠕࠖ

 3 ✀┠㛫ࡢᚓពᗘศᕸࢆศᯒࡓࡋ⤖ᯝࠕࠊண㑅㑅ᡭ⩌ࠖࢆ࣒࢖ࢫࡣⱞᡭࡿ࠸࡚ࡋ࡜ഴྥࠕࠊࡾ࠶ࡀᮏ㑅ୖ఩

ࡀᕪࡢᚓពᗘࡣࠖ⩌ 3 ✀┠㛫࡛࡝ࢇ࡜࡯☜ㄆࡢࣉ࢖ࢱࢫ࣮ࣞࠋࡓࡗ࠿࡞ࢀࡉศ㢮ࣥࣛ࡜࣒࢖ࢫࠊࡣ࡚࠸࠾࡟

 ࠋࡓࡋᏑᅾࡀࣉ࢖ࢱࡿࡍ࡜ᚓពࢆ

 ௨ୖࣞ࢝ࣥ࢖ࠊࡽ࠿࡜ࡇࡢᆅ༊ண㑅ࣞ࢝ࣥ࢖ࡋ࢖࢓ࣇࣜ࢜ࢡࢆᮏ㑅ฟሙࢆᯝࠊࡣ࡟ࡵࡓࡍࡓ➇ᢏពḧᅉᏊ࣭

⮬ಙᅉᏊ࣭ సᡓ⬟ຊᅉᏊࡢ୺ほⓗ㔜せᗘ࡜ᚰ⌮ⓗ➇ᢏ⬟ຊࡢ࣒࢖ࢫࠊ࡜ୖྥࡢⱞᡭព㆑ࡢඞ᭹ࡀ᭷ຠ࡛ࠊࡾ࠶

ᕫᐇ⌧ពḧ⮬ࠕࠊࡣ࡟ࡵࡓࡿࡍࣗࢩࢵࢽ࢕ࣇ఩࡛ୖࢆᮏ㑅ࣞ࢝ࣥ࢖ࡓࡲ Ỵ᩿ຊࠕࠖ ண ຊࠕࠖ ពࡢຊุ᩿ࠖࠕࠖ

㆑ࠕࠊ࡜ୖྥࡢ⮬ಙࠖࡢᚰ⌮ⓗ➇ᢏ⬟ຊྥୖࡀồࡀ࡜ࡇࡿࢀࡽࡵ♧၀ࠋࡓࢀࡉ 

 ࣉ࢖ࢱࢫ࣮ࣞࠊ୺ほⓗ㔜せᗘࠊᚰ⌮ⓗ➇ᢏ⬟ຊࠊࣥࣟࢫ࢔࢖ࣛࢺ㸸ࢻ࣮࣮࣡࢟

 
⥴  ゝ
1978ࠊࡣࣥࣟࢫ࢔࢖ࣛࢺ  ᖺࢆ࣐ࣥࣥ࢔࢖࢔࣭࢖࣡ࣁࡓࢀࢃ⾜࡟኱఍ࡢ㉳※࣭ࣥࣛࢡ࢖ࣂ࣭࣒࢖ࢫࠋࡿࡍ࡜

ࡦࡢࢶ࣮࣏ࢫᾭ⏕ࡣᅾ࡛⌧ࠊࡋቑຍࡀ⪅ᢏ➇࡟࡜ࡈ࠺㏣ࢆᖺࡣࢫ࣮ࣞࡓࡏࢃྜࡳ⤌ࢆ᭷㓟⣲㐠ືࡢ㛗᫬㛫ࡢ

࠸࡚ࢀࢃ⾜ࡃᗈࡶ࡜ࡗࡶᅜෆእ࡛ࡵྵࢆࢡࢵࣆࣥࣜ࢜ᅾ⌧ࠋࡿ࠸࡚ࡏぢࢆࡾࡀᗈ࡞ࡁ኱ࡶᅜෆ࡛࡚ࡋ࡜ࡘ࡜

ࢫࣥࢱࢫ࢕ࢹࢡࢵࣆࣥࣜ࢜ࠕࡿ ࣒࢖ࢫࠊࡣࠖ 1.5km࣭ࢡ࢖ࣂ 40km࣭ࣛࣥ 10km ࣝࢱ࣮ࢺࡢ 51.5km ࡿ࠶࡛  ࠋ(10
 㐠ື⏕⌮Ꮫศ㔝ࡣ✲◊ࡢࢺ࣮ࣜࢫ࢔࢖ࣛࢺࡿࡅ࠾࡟ከࡀࡿ࠶ࡃ ࡞ᑡࡣ✲◊ࡓᙜ࡚ࢆⅬ↔࡟⌮ᢏᚰ➇ࠊ(13 (6

⏝฼ࢆMTS(Mental Toughness Scale)ࡣࡽᕝ▼ࠊ࡚࠸ࡘ࡟ᅉᏊᵓ㐀ࡿࡍ㛵࡟⢭⚄ຊࡢ㑅ᡭࣥࣟࢫ࢔࢖ࣛࢺࠋ࠸



46 Bulletin of Okinawa National College of Technology, No.7 (2013)

࡚ࡋ 10 ࡓࡋ၀♧ࢆ㛵ಀࡢᛶ୙Ᏻ࣭≧ែ୙Ᏻ≉࡜ᒓᛶࡿࡍ㛵࡟┠✀࣒࢖ࢫࡓࡲࠋࡓࡋ࡟࠿ࡽ᫂ࢆᅉᏊࡢ  ࠋ(3 (2
 ➇ᢏ࡟ᚲせ࡞⢭⚄ⓗ⬟ຊࠊࢆᚨỌࡣࡽᚰ⌮ⓗ➇ᢏ⬟ຊ࡜ᐃ⩏ࠊࡋෆᐜ࡜ ᐃ᪉ἲࡢ㛤Ⓨࡢ⤖ᯝࠊᚰ⌮ⓗ➇

ᢏ⬟ຊデ᳨᩿ᰝ㸦DIPCA.2 ࡧࡼ࠾ DIPCA.3㸧ࢆసᡂࡓࡋ DIPCA.3ࠋ(8 ࠸⏝ࡃᅾᗈ⌧ࡎࢃၥࢆᛶ≉ࡢᢏ➇ࠊࡣ

⌫㔝ࠊࡾ࠾࡚ࢀࡽ ࢝ࢵࢧࠊ(1 ࢫࢽࢸࠊ(1࣮2 ᧯యࠊ(11 ᰂ㐨ࠊ(5 ๢㐨ࠊ(7 ࠊᕪࣝ࣋ᢏࣞ➇ࡸᢏ✀┠㛫➇ࡓࡲࠊ࡝࡞(4

ᛶᕪ࡝࡞  ࠋࡓࡁ࡚ࢀࡉ࡞ࡀウ᳨ࡢࡃᢏ✀┠࡛ከ➇ࡸᢏ≉ᛶ➇ࡣ✲◊ㄪᰝࡢࡑࠊ(9
DIPCA.3ࡓࡋ࡜㇟ᑐࢆࢺ࣮ࣜࢫ࢔࢖ࣛࢺ  DIPCA.3ࠋࡿ࠶࡛↓ⓙࡣ✲◊ࡓ࠸⏝ࢆ ࡣᣋⴭ࡛ࡓࡗ࠿࡞ࡋ⏝౑ࢆ

ࡀ㛵ಀࡢୖྥࡢᢏຊ➇࡜ୖྥࡢᚰ⌮ⓗ➇ᢏ⬟ຊࡢ࣒࢖ࢫࠋࡓࡳヨࢆศ㢮ࡢࣉ࢖ࢱࢫ࣮ࣞࡢࢺ࣮ࣜࢫ࢔࢖ࣛࢺ

♧၀ࠊࢀࡉ➇ᢏຊࡢ㧗࠸㑅ᡭ࡝࡯ 3 ✀┠㛫ࡢᚓពᗘࡢᕪࡀᑠࢆࣥࣛ࡜࣒࢖ࢫࠋࡓࡗ࠿ࡉᚓពࢱࢫࣛࢡࡿࡍ࡜

ࡓࢀࡉᥦ᱌ࡀ㔜せᛶࡢ࣒࢖ࢫ࡚࠸࠾࡟ᚰ⌮㠃ࠊࡽ࠿࡝࡞࡜ࡇࡓࡗ࠿࡞ࢀࡉᢳฟࡣ࣮  ࠋ(15
 一᪉ࠊ᳃㇂ࡣඣ❺ࢆᑐ㇟ࡢࣥࣟࢫ࢔࢖ࣛࢺ࡟ᣦᑟࢆ࣒ࣛࢢࣟࣉసᡂ࣭ᐇ㊶ࡓࡋ ࢖ࣛࢺࠊ࡜ࡿࡼ࡟㇂᳃ࠋ(14

ࡼ❺ඣࠋ࠸࡞࠸࡚ࡗ⮳ࡣ࡟ᵓ⠏ࡢᣦᑟ⌮ㄽ࡞య⣔ⓗࠊࡎࡽ࠾࡛ࢇ㐍ࡀ✲◊࡟඘ศࡣᣦᑟ⌮ㄽࡢᢏ➇ࣥࣟࢫ࢔

ࢺ⏕᪥ᮏᏛࡸⓎ㊊ࡢ㐃ྜ㸧ࣥࣟࢫ࢔࢖ࣛࢺ⏕JUTU㸦᪥ᮏᏛࠊࢀࢃᛮ࡜࠸࡞ࡣ౛እ࡛ࡶ⏕኱Ꮫ࠸㧗ࡀᢏຊ➇ࡾ

࡚ࢀࢃ⾜ࡀ኱఍ᩚഛࡢ࡝࡞ண㑅㸧ࣞ࢝ࣥ࢖ᆅ༊ண㑅኱఍㸦ࡢࡑࡸᮏ㑅㸧ࣞ࢝ࣥ࢖㑅ᡭᶒ኱఍㸦ࣥࣟࢫ࢔࢖ࣛ

 ࠋ࠸࡞࠸࡚ࡗ࡞࡟࠿ࡽ᫂ࡣᢏᚰ⌮≉ᛶ➇ࡢ㑅ᡭࠊ一᪉࡛ࡿ࠸
 ᮏ◊✲࡛ࠊࡣ኱Ꮫ⏕ࢆࢺ࣮ࣜࢫ࢔࢖ࣛࢺᑐ㇟࡟➇ᢏᚰ⌮≉ᛶࢆ᫂ࣞ࢝ࣥ࢖ࠊࡋ࡟࠿ࡽᮏ㑅ฟሙࡢࡵࡓࡢᚰ

⌮ⓗ᪉␎ࣞ࢝ࣥ࢖ࡣ࠸ࡿ࠶ࠊᮏ㑅ୖ࡚࠸࠾࡟఩࡛ࡢࡵࡓࡿࡍࣗࢩࢵࢽ࢕ࣇᚰ⌮ⓗ᪉␎ࢆ᥈ࢆ࡜ࡇࡿ┠ⓗࠊࡋ࡜

 ࠋࡓࡋᣦ┠ࢆ࡜ࡇࡿࡍ࡜一ຓࡢᣦᑟࡿࡅ࠾࡟ᚰ⌮㠃ࡢࣥࣟࢫ࢔࢖ࣛࢺ
 
1.1 ㄪᰝᑐ㇟⪅࡜ㄪᰝᮇ㛫 
 
 2006 ᖺ᪥ᮏᏛ⏕ࣥࣟࢫ࢔࢖ࣛࢺ㑅ᡭᶒᑕỈᕷ኱఍㸦ࣞ࢝ࣥ࢖ᮏ㑅㸧࡟ฟሙࡓࡋ㑅ᡭࡧࡼ࠾ࠊ඲ᅜ 7 ᆅ༊ࡢ

2006 ᖺᏛ⏕ࣥࣟࢫ࢔࢖ࣛࢺ㑅ᡭᶒ㸦ࣞ࢝ࣥ࢖ᆅ༊ண㑅㸧࡟ฟሙࡓࡋ㑅ᡭ࡛ࠋࡓࡗ࠶඲ 511 ࠿୰ࡢ⪅㇟ᑐࡢྡ

ࡢ඲ᅜࠊࡳ㎸ࡾ⤠ࢆ⪅㇟ㄪᰝᑐ࡟୰ᚰࢆ኱Ꮫࡿࡍ᧦ࢆ⏕Ꮫࡓࡋฟሙ࡟ᮏ㑅ࡋ㏻㐣ࢆᆅ༊ண㑅ࣞ࢝ࣥ࢖ࠊࡽ 29
኱Ꮫ 343 ࡣㄪᰝᮇ㛫ࠋࡓࡋ౫㢗ࢆㄪᰝ࡟ྡ 2006 ᖺ 11 ᭶ 15 ᪥ࡽ࠿ 2006 ᖺ 12 ᭶ 16 ᪥࡛ࠋࡓࡗ࠶ 
 
1.2 ㄪᰝෆᐜ 
 
ࡢ࣭ࣥࣛࢡ࢖ࣂ࣭࣒࢖ࢫࠊࢫ㧗┠ᶆ࣮ࣞ᭱ࡿࡅ࠾࡟㉁ၥ⣬㸸ᅾᏛ୰ࡓࡋసᡂ࡟⮬⊃(1  3 ᚓពᗘ㸦5ࡢ┠✀
ẁ㝵ホᐃ㸧ࣞ࢝ࣥ࢖ࠊண㑅ࡧࡼ࠾ᮏ㑅ࡢᡂ績ࠊDIPCA.3 ࡿࢀࡉ♧࡟ 12 㔜せ࡞ಶேⓗ࡚ࡋ࡜┠㡯ࢆୗ఩ᑻᗘࡢ

ᗘ㸦୺ほⓗ㔜せᗘ㸧㸦1ࠕ㸸ࡃࡓࡗࡲ㔜せ࡛5ࠕࠥࠖ࠸࡞㸸୙ྍḞ࡟㔜せ࡛ࡢࠖࡿ࠶ 5 ẁ㝵ホᐃ㸧ࢆㄪᰝࠋࡓࡋ

DIPCA.3 ࡿࢀࡉ♧࡟ 12 ᚸ⪏ຊࠕࠊࡣ࡜ୗ఩ᑻᗘࡢ 㜚தᚰࠕࠖ ᕫᐇ⌧ពḧ⮬ࠕࠖ ຾฼ពḧࠕࠖ ࣮ࣟࢺࣥࢥᕫ⮬ࠕࠖ

ࣝ⬟ຊ ຊ⬟ࢫࢡࢵࣛࣜࠕࠖ 㞟୰ຊࠕࠖ ಙ⮬ࠕࠖ Ỵ᩿ຊࠕࠖ ண ຊࠕࠖ ຊุ᩿ࠕࠖ  ࠋࡿ࠶༠ㄪᛶ࡛ࠖࠕࠖ
 2)ᚰ⌮ⓗ➇ᢏຊデ᳨᩿ᰝ㸦DIPCA.3㸧㸸ୖグࡢ㉁ၥ⣬ࡢᅇ⟅ᚋࠊᘬࡢ࡚࠸⥆ࡁᅇ⟅ࢆ౫㢗ࠋࡓࡋ 
 
1.3 ศᯒᡭ㡰 
 ➇ᢏຊࡿࡼ࡟ᚰ⌮ⓗ➇ᢏ≉ᛶࡢ㐪ࢆ࠸᫂ࣞ࢝ࣥ࢖ࠊࡵࡓࡿࡍ࡟࠿ࡽᆅ༊ண㑅࡛ࡣࡓࡲ࢖࢓ࣇࣜ࢜ࢡࢫ࢕ࢹ

ண㑅㑅ᡭࠕ㑅ᡭ㸦௨ୗࡓࡗ࠿࡞ࡁฟሙ࡛࡟ᮏ㑅ࣞ࢝ࣥ࢖࡚ࡗࡼ࡟࡝࡞㇟ᑐࡢࣥ࢘ࢲ࣮ࣝࣟ 㸧ࠖࣞ࢝ࣥ࢖ࠊ࡜ᆅ

༊ண㑅ࣞ࢝ࣥ࢖࡚ࡗࡼ࡟ࢻ࣮ࢩࡣࡓࡲ࢖࢓ࣇࣜ࢜ࢡࢆᮏ㑅࡟ฟሙࡓࡋ㑅ᡭ㸦௨ୗࠕᮏ㑅㑅ᡭ 㸧ࠖ࡟⿕㦂⪅ࢆศ

ᮏࣞ࢝ࣥ࢖ࠋࡓࡅศ࡟⩌ୗ఩࡜⩌఩ୖࠊ࡟‽ᇶࢆ㡰఩ྜ⥲ࡿࡅ࠾࡟ᮏ㑅ࣞ࢝ࣥ࢖ࠊ࡟ࡽࡉࡣᮏ㑅㑅ᡭࠋࡓࡅ

㑅᏶㉮⪅ୖࡕ࠺ࡢ఩ 50㸣ࡿࡓ࠶࡟⏨Ꮚ 62 ఩௨ෆ࣭ዪᏊ 22 ఩௨ෆࠕࢆᮏ㑅ୖ఩⩌ DNFࡧࡼ࠾௨ୗࢀࡑࠊࠖ ࢆ

 ࠋࡓࡋ࡜ࠖ⩌ண㑅㑅ᡭࠕࡲࡲࡢࡑࡣண㑅㑅ᡭࠋࡓࡋ࡜ࠖ⩌ᮏ㑅ୗ఩ࠕ
 ྛ㡯┠ 1Ⅼࠥ5Ⅼࡢ 5ẁ㝵ホᐃࡢ୺ほⓗ㔜せᗘྛ࡜ୗ఩ᑻᗘ 4Ⅼࠥ20ⅬࡢDIPCA.3ࡢ⤖ᯝࢆẚ㍑ࡵࡓࡿࡍ

ࢆ್ᩘࡢ୺ほⓗ㔜せᗘࠊ࡟ 4 ಸࠊࡋᖹᆒ್ࡿࡅ࠾࡟┦ᑐㄗᕪ࡟࡜ࡶࢆ㢮ᆺࡢẚ㍑ࠋࡓࡗ⾜ࢆ 
 ୺ほⓗ㔜せᗘࡢẚ㍑ࠊDIPCA.3 ⩌ண㑅㑅ᡭࠕࠊ࡚࠸࠾࡟ࢀࡒࢀࡑẚ㍑ࡢ ⩌ᮏ㑅ୖ఩ࠕࠖ ࡢࠖ⩌ᮏ㑅ୗ఩ࠕࠖ 3
⩌㛫࡛12ࠊ 㡯┠ࡿࡅ࠾࡟୺ほⓗ㔜せᗘࡢᚓⅬࡢᖹᆒ್࡜DIPCA.3 ࡿࡅ࠾࡟ 12 ࡟ᖹᆒ್ࡢᚓⅬࡢୗ఩ᑻᗘࡢ
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1ࠊ࡚࠸ࡘ せᅉศᩓศᯒࠋࡓࡗ⾜ࢆ 
3ࠊࡓࡲ  ✀┠㛫࡛ࡢᚓពᗘࡢᕪࢆㄪ3ࠊ࡟ࡵࡓࡿ࡭ ᑐࢆ⪅඲⿕㦂ࠊࡋ⟭ィࢆᶆ‽໬ኚ㔞࡚࠸࠾࡟ࢀࡒࢀࡑ⩌

࡟㇟ 3 ✀┠㛫࡛ࡢᚓពᗘ࣮ࢱࢫࣛࢡ࡚࠸ࡘ࡟ศᯒࠋࡓࡗ⾜ࢆ 
 
1.4 ⤖ᯝ 
 
1.4.1 ㄪᰝᑐ㇟⪅ 
 
 ᭱⤊ⓗ27ࠊ࡟ ኱Ꮫ 210 ྡศ㸦⏨Ꮚ 149࣭ዪᏊ 61㸧ࡢ᭷ຠᅇ⟅ࢆᚓࠋࡓ᭷ຠᅇ⟅ᅇ཰⋡ࡣ 61.2㸣࡛ࠋࡓࡗ࠶

ࡣࢀࡇ 2006 ᖺࡢᏛ⏕ࣥࣟࢫ࢔࢖ࣛࢺ㑅ᡭᶒ࡟ฟሙࡓࡋ᪥ᮏ඲ᅜࡢ඲Ꮫ⏕ࡢࢺ࣮ࣜࢫ࢔࢖ࣛࢺ 41.1㸣ࡓ࠶࡟

210ࠋࡿ ⩌ᮏ㑅ୖ఩ࠊࡣෆヂࡢྡ 45 㸦ྡ⏨Ꮚ 32 ྡ㸩ዪᏊ 13 ྡ㸧ࠊᮏ㑅ୗ఩⩌ 65 㸦ྡ⏨Ꮚ 43 ྡ㸩ዪᏊ 22 ྡ㸧ࠊ

ண㑅㑅ᡭ⩌ 100 ྡ㸦⏨Ꮚ 74 ྡ㸩26 ྡ㸧࡛ࠋࡓࡗ࠶ 
 
1.4.2 ᭱⤊┠ᶆ࣮ࣞࢫ 
 
 ᅾᏛ୰᭱࡟⤊┠ᶆ83ࠊࡣࢫ࣮ࣞࡿࡍ࡜ 㸦ྡ39.5㸣㸧ࠕࡀ᪥ᮏᏛ⏕ࣥࣟࢫ࢔࢖ࣛࢺ㑅ᡭᶒ㸦ࣞ࢝ࣥ࢖ᮏ㑅㸧ࠖࠊ

51 ྡ㸦24.3㸣㸧ࠕࡀ᪥ᮏ㑅ᡭᶒ㸦51.5km㸧௨ୖ 48ࠊࠖ ྡ㸦22.9㸣㸧࡜ࠖࢫ࣮ࣞࡢࢫࣥࢱࢫ࢕ࢹࢢࣥࣟࠕࡀᅇ⟅

 ࠋࡓࡋ
 
1.4.3 ୺ほⓗ㔜せᗘ࡜ DIPCA.3 
 
 ୺ほⓗ㔜せᗘྛࡢ㡯┠ࡢᖹᆒ್࡟ 4 ࡓࡅ࠿ࢆ 㸦್DIPCA.3 ࡧࡼ࠾ࠊ㸧ࡵࡓࡢ㢮ᆺẚ㍑ࡢ࡜ᖹᆒ್ࡢ DIPCA.3
ᅗࡣᖹᆒ್ࡢୗ఩ᑻᗘྛࡿࡅ࠾࡟ 1  ࠋࡓࡗ࠶࡛ࡾ࠾࡜ࡢ
 ᵓᡂࡿࢀࡉ 12 ゅᙧࠊࡣ཮᪉࡛㢮ఝࠕ࡟≉ࠋࡓࡗ࠿࡞ࡽ࡞ࡣ࡜ࡢࡶࡓࡋᚸ⪏ຊ ຾฼ពḧࠕࠖ 㞟୰ຊࠕࠖ  ⮬ࠕࠖ
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ಙ ຊุ᩿ࠕࠖ ࡢ༠ㄪᛶࠖࠕࠖ 6 㡯┠㸦ୗ఩ᑻᗘ㸧ࠊ࡚࠸࠾࡟཮᪉ࡢᖹᆒ್㛫࡛ࡢᕪࡀ኱࠿࡜ࡇࡢࡇࠋࡓࡗ࠿ࡁ

ࡢ௨ୖࠊࡽ 6 㡯┠㸦ୗ఩ᑻᗘ㸧ࠊ࡚࠸࠾࡟Ꮫ⏕ࡀࢺ࣮ࣜࢫ࢔࢖ࣛࢺ㔜せ࡜ឤࡿ࠸࡚ࡌᗘྜࠊ࡜࠸ᐇ㝿ࡢᚰ⌮

ⓗ➇ᢏ⬟ຊࡢ࡜ᕪࡀ㛤ࠊࡾ࠾࡚࠸一⮴ࠕࠋࡓࢀࡉ♧ࡀ࡜ࡇ࠸࡞࠸࡚ࡋᚸ⪏ຊ ຾฼ពḧࠕࠖ ಙ⮬ࠕࠖ ຊุ᩿ࠖࠕࠖ

㞟୰ຊࠕࠊࡎࡽ࠾࡚࠸ࡘ࠸㏣ࡀᚰ⌮ⓗ➇ᢏ⬟ຊ࡟୺ほⓗ㔜せᗘࡣ ➇ᚰ⌮ⓗࡢ୺ほⓗ㔜せᗘ௨ୖࡣ༠ㄪᛶࠖࠕࠖ

ᢏ⬟ຊࢆ᭷ࠋࡓ࠸࡚ࡋ 

 
 
1.4.4 ୺ほⓗ㔜せᗘࡿࡅ࠾࡟ண㑅㑅ᡭ࡜ᮏ㑅㑅ᡭࡢ࡜ẚ㍑ 
 
 ୺ほⓗ㔜せᗘࡿࡼ࡟ᚓⅬ࡛ண㑅㑅ᡭ࡜ᮏ㑅㑅ᡭࢆẚ㍑ࡓࡋ⤖ᯝࢆᅗ 2  ࡜ண㑅㑅ᡭࠊࡣᮏ㑅㑅ᡭࠋࡓࡋ♧࡟
ᕫᐇ⌧ពḧ⮬ࠕ㛫࡛ࡢ ຾฼ពḧࠕࠖ ຊ⬟ࢫࢡࢵࣛࣜࠕࠖ Ỵ᩿ຊࠕࠖ ண ຊࠕࠖ ࡢຊุ᩿ࠖࠕࠖ 6 㡯┠࡛᭷ព࡞ᕪࡀ

☜ㄆࡢࢀࡎ࠸ࠊࢀࡉ㡯┠ࡶᮏ㑅㑅ᡭ㸦≉࡟ᮏ㑅ୖ఩⩌㸧ࡀ࠺࡯ࡢ㧗ࠋࡓࡗ࠿ 
 
1.4.5 DIPCA.3  ẚ㍑ࡢ࡜ᮏ㑅㑅ᡭ࡜ண㑅㑅ᡭࡿࡅ࠾࡟
 
 DIPCA.3 ᅗࢆᯝ⤖ࡓࡋẚ㍑ࢆᮏ㑅㑅ᡭ࡜ᚓⅬ࡛ண㑅㑅ᡭࡿࡼ࡟ 3 㛫ࡢ࡜ண㑅㑅ᡭࠊࡣᮏ㑅㑅ᡭࠋࡓࡋ♧࡟

ᚸ⪏ຊࠕ࡛ 㜚தᚰࠕࠖ ᕫᐇ⌧ពḧ⮬ࠕࠖ ຾฼ពḧࠕࠖ ಙ⮬ࠕࠖ Ỵ᩿ຊࠕࠖ ண ຊࠕࠖ ࡢຊุ᩿ࠖࠕࠖ 8 ୗ఩ᑻᗘࡢࡘ

࡛᭷ព࡞ᕪࡀ☜ㄆࡢࢀࡎ࠸ࠊࢀࡉୗ఩ᑻᗘࡶᮏ㑅㑅ᡭ㸦≉࡟ᮏ㑅ୖ఩⩌㸧ࡀ࠺࡯ࡢ㧗ࠋࡓࡗ࠿ 
 
 ᚓពᗘศᕸ࣭ࣥࣛࢡ࢖ࣂ࣭࣒࢖ࢫ 1.4.6
 
⩌ண㑅㑅ᡭࠕ  ⩌ᮏ㑅ୗ఩ࠕࠖ ࡢࠖ⩌ᮏ㑅ୖ఩ࠕࠖ 3 5ࠊ࡚࠸࠾࡟⩌ ẁ㝵⮬ᕫホᐃ࣭ࢡ࢖ࣂ࣭࣒࢖ࢫࡿࡅ࠾࡟

ᅗࢆᯝ⤖ࡓࡋ⾲ࢆᶆ‽໬ኚ㔞ࡢศᕸࡢᚓពᗘࡢࣥࣛ 4 ࠊࡢࡢࡶࡓࡗ࠿࡞ࢀࡽぢࡣᕪ࡞᭷ព࡟㛫⩌ࠋࡓࡋ♧࡟

⩌ண㑅ฟሙࠕ ⩌ᮏ㑅ୖ఩ࠕࠊࡾ࠾࡚ࡋ࡜ⱞᡭࢆ࣒࢖ࢫࡣࠖ ࡣࠖ 3  ࢀぢ࡚ྲྀࡀഴྥ࠸࡞ࡀᕪࡢᚓព୙ᚓព࡟┠✀
 ࠋࡓ
ศᯒ࣮ࢱࢫࣛࢡࡿࡅ࠾࡟ᚓពᗘࡢ࣭ࣥࣛࢡ࢖ࣂ࣭࣒࢖ࢫࡳヨࢆศ㢮ࡢࣉ࢖ࢱࢫ࣮ࣞ࡟㇟ᑐࢆ⪅඲⿕㦂ࡓࡲ 

1.0

2.0

3.0

4.0

5.0

ᅗ� ண㑅㑅ᡭ࡜ᮏ㑅㑅ᡭ㸦ୖ఩⩌࣭ୗ఩⩌㸧ࡿࡅ࠾࡟୺ほⓗ㔜せᗘࡢ

ᚓⅬࡢᖹᆒ
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ಙ ຊุ᩿ࠕࠖ ࡢ༠ㄪᛶࠖࠕࠖ 6 㡯┠㸦ୗ఩ᑻᗘ㸧ࠊ࡚࠸࠾࡟཮᪉ࡢᖹᆒ್㛫࡛ࡢᕪࡀ኱࠿࡜ࡇࡢࡇࠋࡓࡗ࠿ࡁ

ࡢ௨ୖࠊࡽ 6 㡯┠㸦ୗ఩ᑻᗘ㸧ࠊ࡚࠸࠾࡟Ꮫ⏕ࡀࢺ࣮ࣜࢫ࢔࢖ࣛࢺ㔜せ࡜ឤࡿ࠸࡚ࡌᗘྜࠊ࡜࠸ᐇ㝿ࡢᚰ⌮

ⓗ➇ᢏ⬟ຊࡢ࡜ᕪࡀ㛤ࠊࡾ࠾࡚࠸一⮴ࠕࠋࡓࢀࡉ♧ࡀ࡜ࡇ࠸࡞࠸࡚ࡋᚸ⪏ຊ ຾฼ពḧࠕࠖ ಙ⮬ࠕࠖ ຊุ᩿ࠖࠕࠖ

㞟୰ຊࠕࠊࡎࡽ࠾࡚࠸ࡘ࠸㏣ࡀᚰ⌮ⓗ➇ᢏ⬟ຊ࡟୺ほⓗ㔜せᗘࡣ ➇ᚰ⌮ⓗࡢ୺ほⓗ㔜せᗘ௨ୖࡣ༠ㄪᛶࠖࠕࠖ

ᢏ⬟ຊࢆ᭷ࠋࡓ࠸࡚ࡋ 

 
 
1.4.4 ୺ほⓗ㔜せᗘࡿࡅ࠾࡟ண㑅㑅ᡭ࡜ᮏ㑅㑅ᡭࡢ࡜ẚ㍑ 
 
 ୺ほⓗ㔜せᗘࡿࡼ࡟ᚓⅬ࡛ண㑅㑅ᡭ࡜ᮏ㑅㑅ᡭࢆẚ㍑ࡓࡋ⤖ᯝࢆᅗ 2  ࡜ண㑅㑅ᡭࠊࡣᮏ㑅㑅ᡭࠋࡓࡋ♧࡟
ᕫᐇ⌧ពḧ⮬ࠕ㛫࡛ࡢ ຾฼ពḧࠕࠖ ຊ⬟ࢫࢡࢵࣛࣜࠕࠖ Ỵ᩿ຊࠕࠖ ண ຊࠕࠖ ࡢຊุ᩿ࠖࠕࠖ 6 㡯┠࡛᭷ព࡞ᕪࡀ

☜ㄆࡢࢀࡎ࠸ࠊࢀࡉ㡯┠ࡶᮏ㑅㑅ᡭ㸦≉࡟ᮏ㑅ୖ఩⩌㸧ࡀ࠺࡯ࡢ㧗ࠋࡓࡗ࠿ 
 
1.4.5 DIPCA.3  ẚ㍑ࡢ࡜ᮏ㑅㑅ᡭ࡜ண㑅㑅ᡭࡿࡅ࠾࡟
 
 DIPCA.3 ᅗࢆᯝ⤖ࡓࡋẚ㍑ࢆᮏ㑅㑅ᡭ࡜ᚓⅬ࡛ண㑅㑅ᡭࡿࡼ࡟ 3 㛫ࡢ࡜ண㑅㑅ᡭࠊࡣᮏ㑅㑅ᡭࠋࡓࡋ♧࡟

ᚸ⪏ຊࠕ࡛ 㜚தᚰࠕࠖ ᕫᐇ⌧ពḧ⮬ࠕࠖ ຾฼ពḧࠕࠖ ಙ⮬ࠕࠖ Ỵ᩿ຊࠕࠖ ண ຊࠕࠖ ࡢຊุ᩿ࠖࠕࠖ 8 ୗ఩ᑻᗘࡢࡘ

࡛᭷ព࡞ᕪࡀ☜ㄆࡢࢀࡎ࠸ࠊࢀࡉୗ఩ᑻᗘࡶᮏ㑅㑅ᡭ㸦≉࡟ᮏ㑅ୖ఩⩌㸧ࡀ࠺࡯ࡢ㧗ࠋࡓࡗ࠿ 
 
 ᚓពᗘศᕸ࣭ࣥࣛࢡ࢖ࣂ࣭࣒࢖ࢫ 1.4.6
 
⩌ண㑅㑅ᡭࠕ  ⩌ᮏ㑅ୗ఩ࠕࠖ ࡢࠖ⩌ᮏ㑅ୖ఩ࠕࠖ 3 5ࠊ࡚࠸࠾࡟⩌ ẁ㝵⮬ᕫホᐃ࣭ࢡ࢖ࣂ࣭࣒࢖ࢫࡿࡅ࠾࡟

ᅗࢆᯝ⤖ࡓࡋ⾲ࢆᶆ‽໬ኚ㔞ࡢศᕸࡢᚓពᗘࡢࣥࣛ 4 ࠊࡢࡢࡶࡓࡗ࠿࡞ࢀࡽぢࡣᕪ࡞᭷ព࡟㛫⩌ࠋࡓࡋ♧࡟

⩌ண㑅ฟሙࠕ ⩌ᮏ㑅ୖ఩ࠕࠊࡾ࠾࡚ࡋ࡜ⱞᡭࢆ࣒࢖ࢫࡣࠖ ࡣࠖ 3  ࢀぢ࡚ྲྀࡀഴྥ࠸࡞ࡀᕪࡢᚓព୙ᚓព࡟┠✀
 ࠋࡓ
ศᯒ࣮ࢱࢫࣛࢡࡿࡅ࠾࡟ᚓពᗘࡢ࣭ࣥࣛࢡ࢖ࣂ࣭࣒࢖ࢫࡳヨࢆศ㢮ࡢࣉ࢖ࢱࢫ࣮ࣞ࡟㇟ᑐࢆ⪅඲⿕㦂ࡓࡲ 

1.0

2.0

3.0

4.0

5.0

ᅗ� ண㑅㑅ᡭ࡜ᮏ㑅㑅ᡭ㸦ୖ఩⩌࣭ୗ఩⩌㸧ࡿࡅ࠾࡟୺ほⓗ㔜せᗘࡢ

ᚓⅬࡢᖹᆒ

ண㑅㑅ᡭ⩌

ᮏ㑅ୗ఩⩌

ᮏ㑅ୖ఩⩌

㻖㻖
㻖 㻖

㻖 㻖㻖

㻖㻖 㻖㻖

㻖㻖 㻖

㻖

**p<.01

ᅗࢆᶆ‽໬ኚ㔞ࡢ࡛࣮ࢱࢫࣛࢡྛࠋࡓࡗ⾜ࢆ 5 1࣮ࢱࢫࣛࢡࠋࡓࡋ♧࡟ ࢆࢡ࢖ࣂࡋ࡜ᚓពࢆࣥࣛ࡜࣒࢖ࢫࡣ

ⱞᡭࠕࡿࡍ࡜SR ᆺ 2࣮ࢱࢫࣛࢡࠊࠖ Sbࠕࡿࡍ࡜୰㛫ࡢࡑࡣࢡ࢖ࣂࠊࡾ࠶ⱞᡭ࡛ࡀࣥࣛࡋ࡜ᚓពࢆ࣒࢖ࢫࡣ ᆺ  ࠊࠖ
3࣮ࢱࢫࣛࢡ BRࠕࡿࡍ࡜ⱞᡭࢆ࣒࢖ࢫࡋ࡜ᚓពࢆࣥࣛ࡜ࢡ࢖ࣂࡣ ᆺ 4࣮ࢱࢫࣛࢡࠊࠖ ࢫࡋ࡜ᚓពࢆࢡ࢖ࣂࡣ

Bࠕࡿࡍ࡜ⱞᡭࢆࣥࣛ࡜࣒࢖ ᆺ ௨ୖࠊࠖ 4 ᆺ࡟኱ࡃࡁศ㢮ࠋࡓࢀࡉ 

 
 

 

4.0

8.0

12.0

16.0

20.0

ᅗ� ண㑅㑅ᡭ࡜ᮏ㑅㑅ᡭ㸦ୖ఩⩌࣭ୗ఩⩌㸧ࡢ��$&3,'ࡿࡅ࠾࡟ᚓⅬ

ᖹᆒࡢ

ண㑅㑅ᡭ⩌

ᮏ㑅ୗ఩⩌

ᮏ㑅ୖ఩⩌

㻖 㻖㻖㻖 㻖㻖 㻖㻖㻖㻖㻖 㻖㻖
㻖㻖 㻖

**p<.01
*p<.05

-1

-0.5

0

0.5

1

ண㑅㑅ᡭ⩌㸦Q ���㸧 ᮏ㑅ୗ఩⩌㸦Q ��㸧 ᮏ㑅ୖ఩⩌㸦Q ��㸧

ᅗ� ࡜ᖹᆒࡢᶆ‽໬ኚ㔞ࡢᚓពᗘ࣭ࣥࣛࢡ࢖ࣂ࣭࣒࢖ࢫࡿࡅ࠾࡟⩌�

ᶆ‽೫ᕪ

ᶆ‽໬ኚ㔞ᖹᆒ࣒࢖ࢫ
ᶆ‽໬ኚ㔞ᖹᆒࢡ࢖ࣂ
ࣛࣥᶆ‽໬ኚ㔞ᖹᆒ
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2.⪃ᐹ࡜⤖ㄽ 
 
 ᅾᏛ୰᭱ࡿࡅ࠾࡟⤊┠ᶆ࣮ࣞࣞ࢝ࣥ࢖ࠊࡣࢫᮏ㑅ࡿࡅ࠾࡟㔜せᛶ4ࠋࡿࡁ࡛ࡀ࡜ࡇࡿ ࢆ ๭㏆࠸㑅ᡭ࢖ࡀ

⣙ࠊࡋ࡜ᶆ┠⤊᭱ࢆᮏ㑅ࣞ࢝ࣥ 4 ே࡟ 1 ேࡀ᪥ᮏ㑅ᡭᶒ௨ୖࢆ┠ᶆࠊࡀࡿ࠸࡚ࡋ࡜Ꮫ⏕࡛᪥ᮏ㑅ᡭᶒ࡟ฟሙ

࡚ࡏࢃྜࠋࡿ࠼࠸࡜࠸㧗ࡣ㔜せᛶࡢࣞ࢝ࣥ࢖ࡾࡣࡸࠊࡵࡓࡿ࡞࡜௳ᚲせ᮲ࡀ఩ධ㈹ୖࡢ࡛ࣞ࢝ࣥ࢖ࡣ࡟ࡿࡍ

63.8㸣ࣞ࢝ࣥ࢖ࡀᮏ㑅ࢆ㔜せ࡜ࢫ࣮ࣞ࡞఩⨨࡙ࠊࡾ࠾࡚ࡅᏛ⏕ࣞ࢝ࣥ࢖࡚ࡗ࡜࡟ࢺ࣮ࣜࢫ࢔࢖ࣛࢺᮏ㑅ࠊࡣ

኱࡞ࡁ┠ᶆࡀ࡜ࡇࡿ࠶࡛ࡘ࡜ࡦࡢ♧၀ࡢࡑࠋࡓࢀࡉ一᪉࡛ࣟࣥ᭱ࢆࢫ࣮ࣞࡢࢫࣥࢱࢫ࢕ࢹࢢ⤊┠ᶆࡿࡍ࡜Ꮫ

 ࠋࡓࢀࡉ၀♧ࡶ࡜ࡇ࠸࡞ࡣᶆ࡛┠⤊᭱ࡢࢺ࣮ࣜࢫ࢔࢖ࣛࢺ⏕Ꮫࡀᮏ㑅ࣞ࢝ࣥ࢖ࡶࡋࡎᚲࠊࡃከࡶ⏕
 Ꮫ⏕ࡢࢺ࣮ࣜࢫ࢔࢖ࣛࢺ➇ᢏᚰ⌮≉ᛶࠕࠊ࡚ࡋ࡜⮬ᕫᐇ⌧ពḧ 㞟୰ຊࠕࠖ࡜ ಙ⮬ࠕࠊࡃ㧗ࡀࠖ Ỵ᩿ຊࠕࠖ ணࠕࠖ

 ຊ ຊุ᩿ࠕࠖ 㸦ࠖ⮬ಙᅉᏊ࣭సᡓ⬟ຊᅉᏊ㸧ࡀపࠊࡀࡓࡗ࠿➇ᢏຊࡢ㧗࠸㑅ᡭ4ࠊ࡝࡯ ࢆୗ఩ᑻᗘ࠸పࡢࡘ

㔜せどࠋࡓࡗ࠶࡛࠺ࡼࡿ࠸࡚ࡋ୺ほⓗ㔜せᗘࡢ࡝ࢇ࡜࡯ࡢ㡯┠ࠕ࡚࠸࠾࡟ண㑅㑅ᡭ⩌ ⩌ᮏ㑅ୗ఩ࠕࠖ  ᮏ㑅ࠕࠖ
ୖ఩⩌ࠖࡢ㡰ࡣࡽࢀࡇ࡟㧗ࣞ࢝ࣥ࢖ࠊࡾ࠾࡚ࡗ࠸࡚ࡗ࡞ࡃᮏ㑅࡟ฟሙࡿࡍ᪉␎ࣞ࢝ࣥ࢖ࡧࡼ࠾ᮏ㑅࡚࠸࠾࡟

ୖ఩࡛ࠕ࡟≉ࠊࡣ࡟ࡵࡓࡿࡍࣗࢩࢵࢽ࢕ࣇỴ᩿ຊ ண ຊࠕࠖ ࡞࡟ࡘ࡜ࡦࡢ␎᪉ࡀ࡜ࡇࡿࡍᙉ໬ࢆຊุ᩿ࠖࠕࠖ

ከࡶ㑅ᡭ࠸ὸࡢᢏ⤒㦂➇ࣥࣟࢫ࢔࢖ࣛࢺࠊࡀࡿ࠶࡛⩌࠸పࡢᢏຊ➇ࡕࢃ࡞ࡍࠊࡣ⩌ண㑅㑅ᡭࠋࡓࢀࢃᛮ࡜ࡿ

ࢫ࢔࢖ࣛࢺ⏕Ꮫࡢ࣮ࢼࢠࣅࠊࡣ㞟୰ຊࠖࠕ࡜ᕫᐇ⌧ពḧࠖ⮬ࠕࡿ࠶࡟ࣝ࣋ࣞ࠸᫬Ⅼ࡛㧗ࡢࡇࠋࡿࢀࢃᛮ࡜࠸

 ࠋࡿ࠼࠸࡜ᚰ⌮ⓗ➇ᢏ⬟ຊࡿ࠸࡚࠼ഛࡀࢺ࣮ࣜ
 ᮏ㑅㑅ᡭࡣண㑅㑅ᡭࡶࡾࡼᚰ⌮ⓗ➇ᢏ⬟ຊࡀඃࠊࡾ࠾࡚ࢀ┤᥋ⓗ࡞➇ᢏຊࡢ࡜㛵ಀࡀ♧၀࡜ࡕࡓ࠿ࡓࢀࡉ

ᢏពḧᅉ➇ࡓࡲࠋࡓࢀ⌧ࡀᕪ࡞ࡁ኱࡚࠸࠾࡟ୗ఩ᑻᗘࡓࢀࡽࡵㄆࡀ᭷ពᕪࡶ࡚࠸࠾࡟୺ほⓗ㔜せᗘࠋࡓࡗ࡞

Ꮚࠕࡿࢀࡉ࡜ᚸ⪏ຊ 㜚தᚰࠕࠖ ᕫᐇ⌧ពḧ⮬ࠕࠖ ࡢ຾฼ពḧࠖࠕࠖ 4 ᮏ㑅ࠕ࡜ࠖ⩌ண㑅㑅ᡭࠕࡶୗ఩ᑻᗘ࡛ࡢࡘ

ୖ఩⩌ࠖࡢ㛫࡟ᕪࡀぢࠕࠋࡓࢀࡽ⮬ᕫᐇ⌧ពḧࠖࠕࡣண㑅㑅ᡭ⩌ࠖࡶ㧗ࠊ࡜ࡿ࠼⪄ࢆ࡜ࡇ࠸➇ᢏຊࡢపࠕ࠸ண

㑅㑅ᡭ⩌ࠖࣞ࢝ࣥ࢖ࠊࡣண㑅ୖࠊࡶ࡝࠼࠸࡜఩࡛ࣞ࢝ࣥ࢖ࡸࣗࢩࢵࢽ࢕ࣇࡢᮏ㑅ฟሙࠊࡶࡾࡼ⮬ศෆู࡛ࡢ

┠ᶆࢆタᐃࡿࢀࡽ࠼⪄ࡶ࡜ࡿ࠸࡛ࢇ⮫࡟ࢫ࣮࡚ࣞࡋ㸦ࡤ࠼࡜ࡓ᏶㉮࡝࡞㸧ࠋ 
࣭࣒࢖ࢫ  ࢡ࣭࢖ࣂ ࠋࡓࢀぢ࡚ྲྀࡀഴྥࡿ࠸࡚ࡋ࡜ⱞᡭࢆ࣒࢖ࢫࡣ⩌ண㑅㑅ᡭࠊࡽ࠿ᯝ⤖ࡢᚓពᗘศᕸࡢࣥࣛ

ࡢ௚ࠊࡽ࠿ቃ⎔࠺࠸࡜ᾏ࡛Ỉ୰ࡣ࣒࢖ࢫ 2 ࣞࢺࢫࡢ㑅ᡭ࠸పࡢᢏຊ➇ࡀࢀࡇࠊࡾ࠶ࡀᛶ≉ࡓࡗ࡞␗ࡣ࡜┠✀

-1.5

-1

-0.5

0

0.5

1

1.5

65ᆺ㸦Q ��㸧 6Eᆺ㸦Q ��㸧 %5ᆺ㸦Q ��㸧 %ᆺ㸦Q ��㸧

ᅗ� ࡿࡅ࠾࡟㺃ࣛࣥᚓពᗘࢡ࢖ࣂ㺃࣒࢖ࢫࡢࣉ࢖ࢱࢫ࣮ࣞྛ

ᶆ‽໬ኚ㔞ࡢᖹᆒ

ᶆ‽໬ኚ㔞ᖹᆒ࣒࢖ࢫ

ᶆ‽໬ኚ㔞ᖹᆒࢡ࢖ࣂ

ࣛࣥᶆ‽໬ኚ㔞ᖹᆒ
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࡟ࡶ࡜࡜ୖྥࡢᢏຊ➇ࠋࡿࢀࢃᛮࡀ࡜ࡇࡿ࠸࡚ࡗ࡞࡜ࢫ 3 ✀┠㛫ࡢᚓពᗘࡢᕪࡀᑠࡀ࡜ࡇࡿ࡞ࡃࡉඛࡢ◊✲

࡛ሗ࿌ࡀࡿ࠸࡚ࢀࡉ ࡣࠖ⩌ᮏ㑅ୖ఩ࠕࠊ(15 3 ✀┠㛫ࡢᚓពᗘࡢᕪ࡝ࢇ࡜࡯ࡀㄆࠊࡽ࠿࡜ࡇࡓࡗ࠿࡞ࢀࡽࡵᮏ

ࢆฟሙࡢᮏ㑅ࣞ࢝ࣥ࢖ࠊࡋ࢖࢓ࣇࣜ࢜ࢡࢆᆅ༊ண㑅ࣞ࢝ࣥ࢖ࠋࡓࡗ࡞࡜ࡕࡓ࠿ࡿࡅ⿬௜ࢆ✲◊⾜ඛࡶ࡛✲◊

ᯝࡢ࣒࢖ࢫࠊࡣ࡟ࡵࡓࡍࡓᚓពᗘࡿࡼ࡟ୖྥࡢ 3 ✀┠㛫ࡢᚓពᗘࡢᆒ⾮ࢆ┠ᣦࠊࡀ࡜ࡇࡍᚰ⌮㠃࡛ࡘ࡜ࡦࡢ

 ࠋࡿࢀࡽ࠼⪄࡜ࡿ࡞࡜␎᪉ࡢ
SRࠕࡓࡗ࠿࡞ࢀ⌧ࡣ࡛✲◊ࡢ㐣ཤࠊࡣ࡚࠸࠾࡟ศ㢮ࡢࣉ࢖ࢱࢫ࣮ࣞ  ᆺ Sbࠕࠋࡓࢀࡉ၀♧ࡀᏑᅾࡢࠖ ᆺࠖࠕBR
ᆺ Bࠕࠖ ᆺ ࡿࡁ࡛ࡀ࡜ࡇࡿ࡚❧ࢆண᝿࡜Ὃฟ㌟㑅ᡭ࣭㝣ୖ➇ᢏฟ㌟㑅ᡭ࣭⮬㌿㌴➇ᢏฟ㌟㑅ᡭ➇ࢀࡒࢀࡑࡣࠖ

SRࠕࠊࡀ ᆺࠖࠊࡣᏛ⏕≉᭷ࡣ࠸ࡿ࠶ࠊࡋ࠸࡞ࢀࡋࡶ࠿ࣉ࢖ࢱࢫ࣮ࣞࡢ㏆ᖺࢶ࣮࣏ࢫࢳ࣐ࣝࡢᩍ⫱ࡢᙳ㡪ࡶ࠿

SRࠕ࡟㑅ᡭࣉ࣮ࣝࢢࢪ࢖࢚࡟ᑗ᮶ⓗࠋ࠸࡞ࢀࡋ ᆺ ࠊࣞࡀࡿ࠶ࡀᛶ⬟ྍࡃ࠸࡚࠼ቑࡀࠖ ࢽ࣮ࣞࢺࡣࣉ࢖ࢱࢫ࣮

ࢆ✲◊ࡿ࡞ࡽࡉࡣ࡟ㄽ⤖ࠊࢀࡽ࠼⪄࡜ࡃ࠸࡚ࡋኚ໬࡛࡝࡞౯್ほࡢ࡬ࢫ࣮ࣞࠊ㢖ᗘࢢࣥࢽ࣮ࣞࢺࡸቃ⎔ࢢࣥ

ᚲせࠋࡿࡍ࡜ 
 ᮏ◊✲ࡢ⤖ㄽࠊ࡚ࡋ࡜௨ୗࡢ 4 ᕫ⮬ࠕ࡚ࡋ࡜ᢏᚰ⌮≉ᛶ➇ࡢࢺ࣮ࣜࢫ࢔࢖ࣛࢺ⏕Ꮫࠋࡓࡗ࡞࡜࠿ࡽ᫂ࡀࡘ

ᐇ⌧ពḧࠖࠕ࡜㞟୰ຊࠖࡀ㧗ࠕࡃ⮬ಙ Ỵ᩿ຊࠕࠖ ண ຊࠕࠖ ࡢᢏຊ➇ࠊࡀࡓࢀࡉ၀♧ࡀ࡜ࡇ࠸పࡀຊุ᩿ࠖࠕࠖ

㧗࠸㑅ᡭࡢࡽࢀࡇ࡝࡯ప࠸㡯┠㸦ୗ఩ᑻᗘ㸧࡟ᑐࡿࡍព㆑࡜ᚰ⌮ⓗ➇ᢏ⬟ຊࡀ㧗ࣞ࢝ࣥ࢖ࠋ࠸ᆅ༊ண㑅ࢡࢆ

ᕫᐇ⮬ࠕ㜚தᚰ࣭ࠖࠕᚸ⪏ຊ࣭ࠖࠕᢏពḧᅉᏊ㸦➇ࠊ࡚ࡋ࡜␎᪉ࡿࡅ࠾࡟ᚰ⌮㠃ࡍࡓᯝࢆฟሙ࡟ᮏ㑅ࡋ࢖࢓ࣇࣜ࢜

⌧ពḧ࣭ࠖࠕ຾฼ពḧ 㸧࣭ࠖ ⮬ಙᅉᏊ㸦ࠕ⮬ಙ࣭ࠖࠕỴ᩿ຊ 㸧࣭ࠖ సᡓ⬟ຊᅉᏊ㸦ࠕண ຊุ࣭᩿ࠖࠕຊ 㸧ࠖࡢព㆑ୖྥࡢ

࡜␎᪉ࡿࡅ࠾࡟ᚰ⌮㠃ࡍᣦ┠ࢆ఩ୖ࡚࠸࠾࡟ᮏ㑅ࣞ࢝ࣥ࢖ࠊࡓࡲࠋࡿ࠶᭷ຠ࡛ࡀᙉ໬ࡢᚰ⌮ⓗ➇ᢏ⬟ຊࠊ࡜

Ỵ᩿ຊ࣭ࠖࠕ຾฼ពḧ࣭ࠖࠕᕫᐇ⌧ពḧ࣭ࠖ⮬ࠕࠊ࡚ࡋ సᡓ⬟ຊᅉᏊ㸦ࠕண ຊุ࣭᩿ࠖࠕຊ 㸧ࠖࡢព㆑ྥࡿ࡞ࡽࡉࡢ

ࡣࢺ࣮ࣜࢫ࢔࢖ࣛࢺ⏕Ꮫ࠸పࡢᢏຊ➇ࠊ࡟ࡽࡉࠋࡿ࠶᭷ຠ࡛ࡀୖྥࡢᚰ⌮ⓗ➇ᢏ⬟ຊࡢಙࠖ⮬ࠕࡧࡼ࠾ࠊୖ

୍⯡ⓗࢆ࣒࢖ࢫ࡟ⱞᡭࡿ࠸࡚ࡋ࡜ഴྥࠊࡾ࠶ࡀ➇ᢏຊ࡟ࡶ࡜࡜ୖྥࡢ 3 ✀┠㛫ࡢᚓពᗘࡢᕪࡣᑠ࡚ࡗ࡞ࡃࡉ

➇ࣥࣟࢫ࢔࢖ࣛࢺࡢ≉⊃ࢺ࣮ࣜࢫ࢔࢖ࣛࢺ⏕ᏛࠊࡋᏑᅾࡀࣉ࢖ࢱࡿࡍ࡜ᚓពࢆࣥࣛ࡜࣒࢖ࢫࠊ᪉୍࡛ࠋࡃ࠸

ᢏᚰ⌮≉ᛶ୍ࡢ㠃ࢆឤࠋࡓࢀࡽࡌ 
 
ཧ⪃࣭ᘬ⏝ᩥ⊩ 
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ᮾிᕤᴗ኱Ꮫேᩥㄽྀ㸪16 㸪109 - 119 㸪19 9 0㸬 
4㸧᳜⏣ྐ⏕㸪⚟ᮏಟ஧㸪ྜྷ⏣Ὀᑗ㸪▼ᡭ㟹㸪ᮃ᭶ᗣྖ㸪኱ᕌ┿ே㸸๢㐨ࡿࡅ࠾࡟ᚰ⌮ⓗ➇ᢏ⬟ຊㄪᰝ࠸ࡘ࡟

࡚㸬៞᠕⩏ሿ኱Ꮫయ⫱◊✲ᡤ⣖せ㸪44㸪25- 33㸪2005㸬 
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Research of psychological competitive ability of collegiate triathletes 

-Main topic in Japan intercollegiate triathlon championship- 
 

㸨Dai Watano1 

 
1Department of integrated Arts and Science 

 
 
   The purpose of this study was to clarify student triathletes’ mental characteristics and suggest enhancing performance 
in Japan intercollegiate triathlon championship from psychological competitive ability. Two hundred and ten student 
triathletes (149 males and 61 females) responded to questionnaires about the subjective importance of psychological 
competitive ability, result of Japan intercollegiate triathlon championship (in Imizu-city, 2006), the degree of subjective 
elated between three events (swim, bike and run) and the diagnostic inventory of psychological competitive ability for 
athletes (DIPCA.3). As a result of the DIPCA.3, they had high capability in “volition for self-realization” and 
“concentration” and low in “volition for winning”, “confidence”, “decision”, “predictive ability” and “judgment”.  
“Patience”, “volition for winning”, “confidence” and “judgment” couldn’t follow their subjective importance of 
psychological competitive ability, “concentration” and “cooperation” were over. 
   Subjects were classified into three categories according to result of Japan intercollegiate triathlon championship, 
“primary participations (p.p.)”, “championship participations (low rank finish) (c.l.)” and “championship participations 
(high rank finish) (c.h.)”. As a result of ANOVA in DIPCA.3, the significantly correlation was accepted in “patience”, 
“aggressiveness”, “volition for self-realization”, “volition for winning”, “confidence”, “decision”, “predictive ability” 
and “judgment” between “p.p.” and “c.h.”. As a result of ANOVA in the subjective importance of psychological 
competitive ability, the significantly correlation was accepted in “volition for self-realization”, “ability of relax”, 
“decision”, “predictive ability” and “judgment” between “p.p.” and “c.h.”, “c.l.” and “c.h.”. Furthermore, as a result of 
standardized variate about 3 events between 3 groups, “primary participations”, that is, low performance triathletes, 
tended to make swim weak, and “c.h.” were flat between 3 events of the degree of subjective elated. As a result of cluster 
analysis, a type of specializing in swim and run appeared, this is the different type of race from former studies. 
   It was suggest that in order to pass a primary and to participate in championship for beginner, enhance the 
psychological competitive ability in factor of “volition for competition”, “confidence” and “strategic ability”, in order to 
high rank finish in championship, enhance the subjective importance of psychological competitive ability of “volition for 
self-realization”, “decision”, “predictive ability” and “judgment”. 
Key Words㸸triathlon, psychological competitive ability, subjective importance, type of race 
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要᪨ 
 ᡃࡀᅜ࡛ࠊࡣ高ᗘᡂ㛗⤒῭ᡂ㛗ᮇ௨㝆ࡢ㒔市ᇦࡢᣑ኱ࢺ࣮ࢰࣜࡸ㛤発等ୣࠊ࡚ࡗࡼ࡟㝠地ࢆ኱つᶍ࡟ᖹᆠ໬ࡿࡍ

地ᙧᨵኚྛࡀ地࡛㐍ࡢࡽࢀࡑࠋࡓࢀࡽࡵ㐀ᡂ地ୣࠊࡕ࠺ࡢ㝠ᩳ㠃ୖࢆ㇂ࡸᇙ࡚ࡵ┒ᅵࡓࡋ㒊ศࠊࡣ㏆年㢖発࠸࡚ࡋ

࡞࠺ࡼࡿ࠼㉸ࢆ㟈ᗘ5ᙅࠊ高ᗘᡂ㛗௨㝆ࡣ沖縄ᓥ࡛ࠋࡿ࠸࡚ࡌ⏕ࢆᐖ⿕࡞ࡁ኱ࠊࡋࡇ㉳ࢆࡾ࡭ࡍ地࡚ࡋ㝿࡟地㟈ࡿ

ᙉ㟈ືࡣ࡟ぢ⯙ࠊࡀ࠸࡞࠸࡚ࢀࢃ᮶ࡁ࡭ࡿ኱地㟈࡛ྠᵝࡢ⿕ᐖ࠺ࢁ࠶࡛ࡿࡅཷࢆ┒ᅵ㐀ᡂ地ࡀᏑᅾ࠿ࡋࠋࡿ࠸࡚ࡋ

࡟辺野古௜㏆࡞㢧ⴭࡀ地ᙧᨵኚࡿࡼ࡟⟇⯆໭㒊᣺ࠊ㏆年ࠊ࡛ࡇࡑࠋ࠸࡞࠸࡚ࢀࡽ▱࡝ࢇ࡜࡯ࡣᐇែࡢࡑࠊࡽࡀ࡞ࡋ

ㄪᰝࠊᯝ⤖ࡢࡑࠋࡓࡳヨࢆฟ᳨ࡢ༴㝤⟠所࡞࠿ࡲ኱ࠊࡋసᡂࢆᅵศᕸᅗ┒ࡿࡼ࡟ࡏࢃྜࡡ㔜ࡢ᪂ᪧ地ᙧᅗࠊ࡚࠸࠾

地ᇦෆ࡛࡟≉ࡶ沖縄高専ࡸࡸࠊࡣ࡟ࢫࣃࣥࣕ࢟኱つᶍ࡞㇂ᇙࡵ┒ᅵ㐀ᡂ地࠺ࡢࡑࠋࡓࢀࡽࡵ࠿☜ࡀ࡜ࡇࡿ࠶ᩘ「ࡀ

��01ࠊࡣ㐀ᡂ地ࡵᇙ㇂ࡢ㝣ୖ➇ᢏሙᮾ㒊ࡢ校ྠࠊࡕ 年ᱵ㞵Ꮨࠊࡋື⁥࡟࠿ࡎࢃ࡟┒ᅵ࡜ᇶ┙ᒾࡀᅛ╔࠸࡞࠸࡚ࡋ

࡚ࡋ㝿࡟⏝฼ࠊࡾ࠶ࡀ༴㝤ᛶࡿࡍື⁥ࡃࡁ኱࡚ࡗࡼ࡟࡝࡞ᙉ㟈ື・㇦㞵・㛗㞵ࡣ㐀ᡂ地࡞࠺ࡼࡢࡇࠋࡓࡋ♧ࢆ࡜ࡇ

 ࠋࡿ࠶ᚲ要࡛ࡀ⟇ᣢ⟶⌮ᑐ⥔ࡢᅵ地࡞୰㛗ᮇⓗࠊࡸ⟇㜵⅏ῶ⅏ᑐࡢ
 
 ࢡࢫ地㟈    ே工地┙    ⅏ᐖࣜ   ࡾ࡭ࡍ㸸┒ᅵ    地ࢻ࣮࣮࣡࢟
 
 ࡟ࡵࡌࡣ １
 㒔市࡟ࢀࡑࡸ௜㝶ࡿࡍ学校等ࡢබඹ᪋タࠊࡣṔྐⓗࡤࢀࡳ࡟పᖹ地࡟❧地୍ࡀ࡜ࡇࡿࡍ⯡ⓗ࡛ࡋ࠿ࡋࠋࡓࡗ࠶ᡃ

55̾1�1�高ᗘ⤒῭ᡂ㛗ᮇࠊࡣᅜ࡛ࡀ��1 年�࡟ప地ࡢ市⾤地ࡀ㣬࿴ࢀࡑࠊࡋ௨㝆ࡣ࿘辺ྎࡢ地・ୣ㝠地࡟㒔市ᇦࡀᣑ

኱ࡓࡁ࡚ࡋ（⏣ᮧ�1�࡚ࡋ࡜බඹ᪋タࡢ学校等ࡣ࠸ࡿ࠶ఫᏯᅋ地・工業ᅋ地ࢆ㝠地ୣࡿ࠶ࡢ㉳అࠊ㝿ࡢࡇࠋ（࡝࡞���

฼⏝ࠊࡵࡓࡿࡍฝ地ࡢᒾ┙ࢆ๐ࡾ（ษᅵ）ࠊพ地࡟ᅵ◁ࢆᇙࡿࡵ（┒ᅵ）ࠊ኱つᶍ࡞地ᙧᨵኚࡀ行ࡗ࡞࡟࠺ࡼࡿࢀࢃ

࡟≉ࠊࡶ沖縄ᓥ࡛ࠋࡓ 1��� 年ࡢᮏᅵ᚟ᖐ௨㝆ࠊ㒔市ᅪ㑹እࡢᏯ地㛤発ࢺ࣮ࢰࣜࡸ㛤発ࠊࡵࡓࡢᇙ❧地ࡢ㐀ᡂୣࡸ

㝠地ࡢᖹᆠ໬ࡀ㐍ࡓࢀࡽࡵ（ᗓᮏ�1��㒔ࠊ࡚ࡗࡼ࡟⟇⯆໭㒊᣺ࡢᨻᗓࡓࡗࡲጞࡾࡼᖹᡂ1�（�000）年࡟ࡽࡉࠋ（�1

市ᇦࡽ࠿㞳ࡓࢀ沖縄ᓥ໭㒊ୣࡢ㝠ᒣ野ࡶᗈࡃ㛤発・地ᙧᨵኚࡢᑐ㇟ࠋࡿ࠸࡚ࡁ࡚ࡗ࡞࡜沖縄高専ࠊࡶࢫࣃࣥࣕ࢟ࡢ

�00�年௨㝆ࠊ名護市辺野古ୣࡢ㝠地・ྎ地（ẁୣ）ࢆ኱ࡃࡁᨵኚ࡚ࡋᘓタࠋࡓࢀࡉ 
 ୍᪉ࠊ㏆年ከ発ࡿࡍ地㟈ࡿࡍ࡜ࡵࡌࡣࢆ⮬↛⅏ᐖୣࡓࡋ࠺ࡇࠊ࡚࠸࠾࡟㝠地ࢆᨵኚࡓࡋ㐀ᡂ地ࠊࡢ地ࡾ࡭ࡍ⅏ᐖ

ࡣⴌⱆࡢࡘ࡜ࡦࡢၥ㢟ព㆑ࡢࡇࠋࡿ࠸࡚ࢀࡉၥ㢟どࡀᙅᛶ⬤ࡿࡍᑐ࡟ 1��� 年ᐑᇛ県沖地㟈ࡢࡇࠋࡓࡗ࠶࡟高ᗘᡂ

㛗ᚋࡢ㒔市ࢆくࡢึ᭱ࡓࡗ኱つᶍ地㟈⅏ᐖ࡛ࠊࡣ地┙⅏ᐖࡢ地⌮ⓗศᕸ࡟㢧ⴭ࡞≉ᚩࡕࢃ࡞ࡍࠋࡓࢀ⌧ࡀ௝ྎ市ࡸ

ⓑ▼市࡛࡝࡞㟈ᗘ5ࢆグ㘓ࠊࡢࡢࡶࡓࡋ高ᗘᡂ㛗௨๓ࡽ࠿市⾤地ࡀ発㐩ࡓ࠸࡚ࡋẁୣ㠃࡛ࡣ地┙⅏ᐖࡣ㍍ᚤ࡛ࡗ࠶

ᾮࡢ┙ே工地ࠊࡣ市⾤地・බඹ᪋タ࡛ࡓࡋᨵኚࢆ㝠地ୣࡸ沖✚ప地ࡓࡋ発㐩࡟高ᗘᡂ㛗௨㝆ࡶ市ෆ࡛ྠࠊ᪉୍ࠋࡓ
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≧໬・地ࡾ࡭ࡍ等ࡾࡼ࡟኱つᶍ࡞地┙⅏ᐖࡀ発⏕ࡓࡋ（ᮧᒣ（1�ࡍ集୰ࡀᐖ⿕࡟ᅵ㐀ᡂ地┒ࡢ㝠地ୣࠋ（࠿࡯（�0

�1ࠊࡣഴྥࡿ�5 年රᗜ県༡㒊地㟈（㜰⚄ῐ㊰኱㟈⅏）ࠊࡵࡌࡣࢆከࡢࡃ地㟈⅏ᐖ࡛ࡾ⧞ࡶ㏉ࡿ࠸࡚ࢀࡽࡵ࠿☜ࡋ

（ᮧᒣ・⇃ᮌ��00��ࠊ㔩஭��011�࡝࡞）1ࡓࡲࠋ���年ᐑᇛ県沖地㟈࡛⿕⅏ࡓࡋ┒ᅵ㐀ᡂ地ࠊࡣ⪏㟈・地ࡾ࡭ࡍ᪋工

ࡋ࠿ࡋࠋࡓࢀࡉ෌ᩚഛ࡚ࡋ࡜Ꮿ地ࡣ㒊୍ࠊ࠼࠺ࡢ �011 年ᮾ໭日ᮏኴᖹὒ沖地㟈（ᮾ日ᮏ኱㟈⅏）ࠊ࡚࠸࠾࡟ᑠつ

ᶍ࡞㐀ᡂ地࡛ࡣ㜵⅏᪋工ࡿࡼ࡟ῶ⅏ຠᯝࠊࡢࡢࡶࡓࡗ࠶ࡀ኱つᶍ࡞㇂ᇙࡵ㐀ᡂ地࡛ࡣ 1��� 年ྠ࡜ᵝࡑࡣ࠸ࡿ࠶ࠊ

㝈ࡢ⾡㜵⅏ᢏ࡞ᅵᮌⓗࡢᅾ⌧ࠊ（࡝࡞��011�࠿࡯ᮧᒣࠊ��011�㜿Ꮚᓥࠊ��011�㔩஭）ࡋ⏕発ࡀ⅏ᐖࡾ࡭ࡍ地ࡢ௨ୖࢀ

 ࠋࡓࡗ࡞࡟࡜ࡇࡿࢀࡉ㟢࿊ࡀ⏺
 ᖾ࡚ࡋ࡟࠸沖縄ᓥ࡛ࠊࡣ㏆௦ⓗ࡞地㟈ほ ࡀጞ࡚ࡗࡲ௨᮶ࡓࡲࠊᮏᅵ᚟ᖐ௨㝆ࡢ኱つᶍ࡞地ᙧᨵኚࡀ㐍࡚ࢀࡽࡵ

௨᮶ࠊ㟈ᗘ5ᙉ௨ୖࡢᙉ㟈ືࡣ࡟ぢ⯙ࡋ࠿ࡋࠋ࠸࡞࠸࡚ࢀࢃ⌰⌫ᾏ⁁・沖縄࡟ࣇࣛࢺ㏆᥋࠿࡯ࡿࡍෆ㝣ά᩿ᒙࡶᏑ

ᅾࠊࡋ㜵⅏⛉学ᢏ⾡�01ࡢ࣮ࢱࣥࢭ�年∧地㟈ືண ࡛ࠊࡣ沖縄ᓥࡰ࡯ࡢ඲ᇦ࡛ྥ�0࠺ࡇ年㛫࡟㟈ᗘ�ᙅ௨ୖࡢᦂ

Ỉࡢ㇦㞵・㛗㞵等ࠊࡓࡲࠋ࠸࡞ࡣ地ᇦ࡛࠸ࡉᑠࡀࢡࢫࣜࡢ኱地㟈࡚ࡋỴࠊ࡝࡞ࡿ࠼㉸ࢆ�0㸣ࡀ⋠☜ࡿࢀࢃ⯙ぢ࡟ࢀ

ᩥⓗ要ᅉࡍࡽࡓࡶࡀ地ࡶ࡚࠸࠾࡟ࢡࢫࣜࡾ࡭ࡍ沖縄ᓥࡣ㆙ᡄࢆ要ࡿࡍ⎔ቃࠋࡿ࠶࡟ᐇ㝿࡟ �00� 年ᱵ㞵Ꮨࡢ㛗㞵࡟

㝿ࠊࡋ㑣ぞ市㤳㔛㫽ᇼ⏫࡛ୣࡣ㝠ᩳ㠃ࡢ⭡௜ࡅ┒ᅵ地ࡋື⁥ࡀ（㔩஭��010�）ࠊ集ྜఫᏯ�Ჷࡀ඲ቯࡿࡍ⿕ᐖࡌ⏕ࡀ

୰༡㒊࡛ࡢᓥࡿࡍศᕸࡢ⩌᪂第୕⣔ᓥᑼᒙࠊࡣࢡࢫ⅏ᐖࣜࡢ沖縄ᓥෆࠊࡤࢀࡍ㝈ᐃ࡟ࡾ࡭ࡍ地ࡢ┙地↛⮬ࠋࡿ࠸࡚

高ࠊࡃ古第୕⣔ᅜ㢌ᒙ⩌ࡀ༟㉺ࡿࡍᓥࡢ໭㒊࡛ࡣపࠋ࠸ᚑ࡛ࡲࢀࡇ࡚ࡗ地ࡾ࡭ࡍ㜵⅏ࡢ࡬㛵ᚰࡣ専ࡽ沖縄ᓥ୰༡㒊

ࠋࡿᚓࡌ⏕ࡣࡾ࡭ࡍ地ࠊ࡟㛵ಀ↓ࡰ࡯ࡣ࡜ᛶ≉ࡢᇶ┙ᒾࠊࡤࢀ࠶ᅵ㐀ᡂ地࡛┒ࠊࡽࡀ࡞ࡋ࠿ࡋࠋࡓࡁ࡚ࢀࡽࡅྥ࡟

࡜ࡇࡿࡍᵓ⠏ࢆ㜵⅏・ῶ⅏యไࡓࡌᛂ࡟ࢀࡑࠊࡋᢕᥱࢆ௳ᅵ地᮲ࡿࡍᑐ࡟地┙⅏ᐖࠊࡶ࡚࠸࠾࡟沖縄ᓥ໭㒊ࡾࡲࡘ

ࡣ⡆᫆ⓗ࡛ࠊࡋ࡟࠿ࡽ᫂ࢆ地ᙧᨵኚࡿࡅ࠾࡟㝠地ୣࡢ辺野古࿘辺ࡿࡍ地❧ࡢ沖縄高専ࠊࡣᮏሗ࿌࡛ࠋࡿ࠶㔜要࡛ࡣ

 ࠋࡿࡳヨࢆホ౯ࡢࢡࢫ地┙⅏ᐖࣜࡀࡿ࠶
  
２ ୣ㝠地ࡢ地ᙧ⎔ቃ࡜㐀ᡂ地ࡢ⅏ᐖ⪏ᛶ 
 ୣ㝠地ࡢ地ᙧ⎔ቃ１ࠊ࡟࠿ࡲ࠾࠾ࡣ）ୣ㝠㡬㒊࿘辺ࡢ⦆ᩳ㠃ࡀ༟㉺ࡿࡍ地༊（ᅗ１ࡢซ౛１ࠥ３）２ࠊ࡜）㇂ᗏ

࿘辺ࡢᛴᩳ㠃ࡀ༟㉺ࡿࡍ地༊（ᅗ１ࡢซ౛４５࡜）࡟ศࡀ࡜ࡇࡿࡅฟ᮶ࡿ（⏣ᮧ�1�Ỉࡣ⪅๓ࠊࡣែ࡛≦↛⮬ࠋ（���

 ࠋࡿ࠼ゝ࡜㛫✵࠸ࡍࡸࡋ⏕発ࡀά発࡛⅏ᐖࡀ⎔㉁ᚠ≀ࡣ⪅ᚋࠊ࡚ࡋᑐࡢࡿ࠶Ᏻᐃⓗ࡛࡛៏⦅ࡀ⎔㉁ᚠ≀࡝࡞◁ᅵࡸ

 
図䠍 ୣ㝠に䛚䛡䜛ᶍᘧⓗ䛺ᚤ地形ᵓ成䠄⏣ᮧ(1㻥㻤㻣)䜘䜚䠅 

ࠊࡣ㝠地࡛ୣࠋࡿࢀࡉᐇ᪋ࡀつᶍ࡛地ᙧᨵኚ࡞ࠎᵝ࡟ࡵࡓࡿࡍ⏝฼࡚ࡋ࡜学校⏝地ࡸఫᏯ地ࠊࢆཎ地ᙧࡓࡋ࠺ࡇ 

ᩳ㠃୍ࡢ㒊ࢆᅗ２ࡢ㸿࡟࠺ࡼࡢᑠつᶍ࡞ษᅵ࡜⭡௜ࡅ┒ᅵ࡚ࡗࡼ࡟㞮ቭ≧࡟ᨵኚࡿࡍሙྜྠࠊ࡜㹀ୣ࡟࠺ࡼࡢ㝠㡬

㒊ࢆ኱つᶍ࡟ษ๐ᖹᆠ໬�ษᅵ�ࢆ㇂ࠊࡋ඲㠃ⓗ࡟ᇙࡿࡵሙྜ࡟࡜኱ู࡛ࡢࢀࡎ࠸ࠋࡿࡁሙྜ࡛ࡢ↛⮬ࠊࡶᒾ┙࣭ሁ

᭱ࠊࡾࡓࡌ⏕ࢆட⿣࡚ࡋᑐ࡟ᙉ㟈ືࠊࡵࡓ࠸పࡀᙉᗘࡣᅵ㒊┒ࠊ࡚ࡋᑐ࡟ሀ∼ᛶࡢษᅵ㒊ࡿࡍ⏝฼ࡲࡲࡢࡑࢆ≀✚

ᝏࡢሙྜࠊࡣᪧᆅᙧ㠃ࡾ࡭ࡍࢆ㠃ࡋ࡜┒ᅵ඲యࡀ⛣ືᅵሢ࡜໬ࠊࡍᆅࡌ⏕ࡀࡾ࡭ࡍᚓࠋࡿ㔩஭������ࢫ࣮࣮ࣛࣟࡢ

��ࠊࢀࡉ࡜ࡿࡍ⏕Ⓨࡀࡾ࡭ࡍ㢖ᗘ࡛ᆅ࠸㧗ࡾࡼࣉ࢖ࢱ㹀ࡀ࠺࡯ࡢࣉ࢖ࢱ㸿ࠊࡤࢀࡼ࡟ࣝࢹ࣮ࣔࢲ࢖ࣛ��ᖺࡢරᗜ┴

༡㒊ᆅ㟈࡛ࠊࡣ㸿࡟ࣉ࢖ࢱ㏆࠸ோᕝᆅ࡛ࡾ࡭ࡍከࡢࡃே࿨ࡀኻࡽࡀ࡞ࡋ࠿ࡋࠋࡿ࠸࡚ࢀࢃ㹀ࡢࣉ࢖ࢱ㐀ᡂᆅࡢሙྜ

⅏ᐖࡧࡓ࡜ࡦࠊࡃࡋ㞴ࡀ࡜ࡇࡿࡏࡉ໬ྠ࡜┙ᇶࡶ࡚ࡗࡼ࡟ࡵᅛࡁ✺ࡢ㐀ᡂᚋࠊࡵࡓ࠸ࡁ኱ࡶᅵᕤ㔞ࡃཌࡀᅵ┒ࠊࡣ

�1ࠋ࠸ࡍࡸࡋ኱つᶍ໬ࡤࢀࢀࢃ⯙ぢ࡟��ᖺᐑᇛ┴Ἀᆅ㟈�011ࠊᖺᮾ໭᪥ᮏኴᖹὒἈᆅ㟈࡛⧞ࡾ㏉ࡋᆅࢆࡾ࡭ࡍ㉳

⏺ษᅵ࣭┒ᅵቃࡓࡲࠋ㸧��011�࠿࡯ᮧᒣࠊ��011�㸦㔩஭ࡿ࠶㐀ᡂᆅ࡛ࡢࣉ࢖ࢱ㹀ࠊࡣࡢࡓࢀࢃኻࡀᐙᒇࡢከᩘࠊࡋࡇ

㒊ศ࡛ࠊࡣᴟ➃࡟ᆅ┙ࡢᙉᗘࠊࡵࡓࡿ࡞␗ࡀቃ⏺࡚ࡗࡀࡓࡲ࡟సࡓࢀࡽᵓ㐀≀ࡃࡋ⃭ࡾࡼࡣ◚ቯࠊࢀࡉ┒ᅵ㒊࡛ࡶ

ษ┒ቃ⏺࡟㏆࠸⠊ᅖ࡛ࡾࡼ㢧ⴭ࡞⿕ᐖࡶ࡜ࡇࡿࡌ⏕ࡀᣦ᦬ࡿ࠸࡚ࢀࡉ㸦ᮧᒣ������㸧࡟ࡽࡉࠋ㹀ࣉ࢖ࢱ㐀ᡂᆅࠊࡣ

ᮏ㡯ෑ㢌ࠊࡾ࠾࡜ࡓࡋ♧࡟⮬↛≧ែ࡛ࡶ୙Ᏻᐃ࡞ᆅᙧሙࢆそ࠸㞃ࠋࡿ࠸࡚ࡋ┒ᅵ࡚ࡗࡼ࡟そࠊࡶ࡚࠸࡚ࢀࢃᮏ㉁ⓗ

࡭ࡍᆅ࡞一⯡ⓗࠊ࡟኱ᆅ㟈௨እࠊࡵࡓࡢࡇࠋ࠸࡞ࡣ࡛ࡅࢃࡿ࡞ࡃ↓ࡀ௳᮲࠸ࡍࡸࡋື⛣ࡀ◁ᅵࡃࡍࡸࡋ㞟୰ࡀỈ࡟

 ࠋࡿࢀࡉᠱᛕࡀ࡜ࡇࡿࡌ⏕ࡀ⅏ᐖࡶ࡚ࡗࡼ࡟㇦㞵࣭㛗㞵ࠊࡿ࠶࡛࣮࢞ࣜࢺࡢ⏕Ⓨࡾ

   

  
㸱 ㎶㔝ྂ௜㏆ࡢ┒ᅵ㐀ᡂᆅ 
 ๓㡯࡞࠺ࡼࡢ⅏ᐖࣜ࡟ࢡࢫᑐᛂࠊࡵࡓࡿࡍᅜᅵ஺㏻┬࡛ࡣ⮬἞య࡟ᑐ࡚ࡋ኱つᶍ┒ᅵ㐀ᡂᆅࡢࣉࢵ࣐సᡂࢆ࿧ࡧ

�࡟࠿ࡎࢃࡣࡢࡿ࠸࡚ࢀࡉ⾲බࡀࣉࢵ࣐ྠࠊ�01��ᖺ�᭶⌧ᅾ���ᖹᡂࠊࡽࡀ࡞ࡋ࠿ࡋࠋࡿ࠸࡚ࡅ࠿┴ᕷ࡟Ṇࠊࡾࡲ

ᅵ㐀ᡂᆅศᕸᅗ┒ࡢ㎶㔝ྂ௜㏆࡛ࡇࡑࠋ࠸࡞ࡁᢕᥱ࡛ࡣᐇែࡢ㐀ᡂᆅࡢఫᏯᅋᆅ௨እࠊࡵࡓࡿ࠶Ꮿᆅ࡛ࡀ㇟ᑐࡓࡲ

ࡢ⾜ᅜᅵᆅ⌮㝔Ⓨࠊࡣసᡂ᪉ἲࠋ㸦ᅗ㸱㸧ࡓࡋసᡂࢆ 1㸸�5000 ᆅᙧᅗࠕ℩ᔞࠖ༡す㒊ࠊࡢ᫛࿴ 50�1��5�ᖺⓎ⾜ศ

ᆅㄪ⌧࡚ࡋ࡜ᇶᅗࢆศᕸᅗࡢࡇࡓࡲࠋࡓࡋ♧ᅗࢆࡳࡢᅵ㒊ศ┒ࡕ࠺ࡢᕪศࠊࡏࢃྜࡡ㔜ࢆ�005�ᖺⓎ⾜ศ��ᖹᡂ1࡜

ᰝ�005ࠊ࠸⾜ࢆ ᖺ௨㝆ࡢᨵኚࢆ⿵㊊ࡢ✀ࡢࡇࠊ࠾࡞ࠋࡓࡋㄪᰝࢆᐇ᪋ࡿࡍሙྜࠊᅵᆅホ౯ࡢ⢭ᗘࢆ㧗ࠊࡵࡓࡿࡵ

ᇶᅗࡣ 1㸸10000 ᡈࡾࡼࢀࡑࡣ࠸⦰ᑻࡢ኱࡞ࡁᆅᙧᅗࡀࡢࡿ࠸⏝ࢆ一⯡ⓗ࡛ࠋࡿ࠶ⴭ⪅ྡࠊࡣㆤᕷᙺᡤࡧࡼ࠾Ἀ⦖

㧗ᑓ⥲ົಀࠊ࡟㐀ᡂ๓ᚋࡢ኱⦰ᑻᆅᙧᅗࡸᅵᕤ㔞ࡍ♧ࢆ㈨ᩱࡢᥦ౪ࢆồࠊࡵࡓࡓࡗ࠿࡞ࢃྔࡀࡓࡵᬻᐃⓗ࡟୰⦰ᑻ

ᆅᙧᅗࠋࡓ࠸⏝ࢆ 
 ᑐ㇟ᆅᇦ㸦ᅗ㸱㸧ࡢᆅ㉁ྂࠊࡣ➨୕⣔ᅄ୓༑ᖏ࡟ᒓࡿࡍᅜ㢌ᒙ⩌჆㝧ᒙࡢẚ㍑ⓗሀ◳࡞◁ᒾ࣭Ἶᒾࡀ኱㒊ศࢆ༨

 

 

図䠎 ୣ㝠地に䛚䛡䜛ษ┒造成と地┙⅏ᐖ䠄ᮧᒣ䞉⇃ᮌ

(200㻣)䜘䜚䠅 

⣽⥺：ᨵኚ๓の地形 

ኴ⥺：ᨵኚᚋの地形䠄䝗ット㒊が┒ᅵ䠅 

A：ᑠつᶍ䛺ᨵኚに䜘䜛造成地 

A㼌：A のう䛱㛤ᯒ㇂をᇙ䜑た場ྜの⦪᩿㠃 

B：大つᶍ䛺㇂ᇙ䜑造成地の⦪᩿㠃 

B㼌㻦 B のᶓ᩿㠃 

▮༳：地䛩䜉䜚の᪉  ྥ

㼄：⿕ᐖ⟠ᡤ 
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㒊ࢆ኱つᶍ࡟ษ๐ᖹᆠ໬�ษᅵ�ࢆ㇂ࠊࡋ඲㠃ⓗ࡟ᇙࡿࡵሙྜ࡟࡜኱ู࡛ࡢࢀࡎ࠸ࠋࡿࡁሙྜ࡛ࡢ↛⮬ࠊࡶᒾ┙࣭ሁ

᭱ࠊࡾࡓࡌ⏕ࢆட⿣࡚ࡋᑐ࡟ᙉ㟈ືࠊࡵࡓ࠸పࡀᙉᗘࡣᅵ㒊┒ࠊ࡚ࡋᑐ࡟ሀ∼ᛶࡢษᅵ㒊ࡿࡍ⏝฼ࡲࡲࡢࡑࢆ≀✚

ᝏࡢሙྜࠊࡣᪧᆅᙧ㠃ࡾ࡭ࡍࢆ㠃ࡋ࡜┒ᅵ඲యࡀ⛣ືᅵሢ࡜໬ࠊࡍᆅࡌ⏕ࡀࡾ࡭ࡍᚓࠋࡿ㔩஭������ࢫ࣮࣮ࣛࣟࡢ

��ࠊࢀࡉ࡜ࡿࡍ⏕Ⓨࡀࡾ࡭ࡍ㢖ᗘ࡛ᆅ࠸㧗ࡾࡼࣉ࢖ࢱ㹀ࡀ࠺࡯ࡢࣉ࢖ࢱ㸿ࠊࡤࢀࡼ࡟ࣝࢹ࣮ࣔࢲ࢖ࣛ��ᖺࡢරᗜ┴

༡㒊ᆅ㟈࡛ࠊࡣ㸿࡟ࣉ࢖ࢱ㏆࠸ோᕝᆅ࡛ࡾ࡭ࡍከࡢࡃே࿨ࡀኻࡽࡀ࡞ࡋ࠿ࡋࠋࡿ࠸࡚ࢀࢃ㹀ࡢࣉ࢖ࢱ㐀ᡂᆅࡢሙྜ

⅏ᐖࡧࡓ࡜ࡦࠊࡃࡋ㞴ࡀ࡜ࡇࡿࡏࡉ໬ྠ࡜┙ᇶࡶ࡚ࡗࡼ࡟ࡵᅛࡁ✺ࡢ㐀ᡂᚋࠊࡵࡓ࠸ࡁ኱ࡶᅵᕤ㔞ࡃཌࡀᅵ┒ࠊࡣ

�1ࠋ࠸ࡍࡸࡋ኱つᶍ໬ࡤࢀࢀࢃ⯙ぢ࡟��ᖺᐑᇛ┴Ἀᆅ㟈�011ࠊᖺᮾ໭᪥ᮏኴᖹὒἈᆅ㟈࡛⧞ࡾ㏉ࡋᆅࢆࡾ࡭ࡍ㉳

⏺ษᅵ࣭┒ᅵቃࡓࡲࠋ㸧��011�࠿࡯ᮧᒣࠊ��011�㸦㔩஭ࡿ࠶㐀ᡂᆅ࡛ࡢࣉ࢖ࢱ㹀ࠊࡣࡢࡓࢀࢃኻࡀᐙᒇࡢከᩘࠊࡋࡇ

㒊ศ࡛ࠊࡣᴟ➃࡟ᆅ┙ࡢᙉᗘࠊࡵࡓࡿ࡞␗ࡀቃ⏺࡚ࡗࡀࡓࡲ࡟సࡓࢀࡽᵓ㐀≀ࡃࡋ⃭ࡾࡼࡣ◚ቯࠊࢀࡉ┒ᅵ㒊࡛ࡶ

ษ┒ቃ⏺࡟㏆࠸⠊ᅖ࡛ࡾࡼ㢧ⴭ࡞⿕ᐖࡶ࡜ࡇࡿࡌ⏕ࡀᣦ᦬ࡿ࠸࡚ࢀࡉ㸦ᮧᒣ������㸧࡟ࡽࡉࠋ㹀ࣉ࢖ࢱ㐀ᡂᆅࠊࡣ

ᮏ㡯ෑ㢌ࠊࡾ࠾࡜ࡓࡋ♧࡟⮬↛≧ែ࡛ࡶ୙Ᏻᐃ࡞ᆅᙧሙࢆそ࠸㞃ࠋࡿ࠸࡚ࡋ┒ᅵ࡚ࡗࡼ࡟そࠊࡶ࡚࠸࡚ࢀࢃᮏ㉁ⓗ

࡭ࡍᆅ࡞一⯡ⓗࠊ࡟኱ᆅ㟈௨እࠊࡵࡓࡢࡇࠋ࠸࡞ࡣ࡛ࡅࢃࡿ࡞ࡃ↓ࡀ௳᮲࠸ࡍࡸࡋື⛣ࡀ◁ᅵࡃࡍࡸࡋ㞟୰ࡀỈ࡟

 ࠋࡿࢀࡉᠱᛕࡀ࡜ࡇࡿࡌ⏕ࡀ⅏ᐖࡶ࡚ࡗࡼ࡟㇦㞵࣭㛗㞵ࠊࡿ࠶࡛࣮࢞ࣜࢺࡢ⏕Ⓨࡾ

   

  
㸱 ㎶㔝ྂ௜㏆ࡢ┒ᅵ㐀ᡂᆅ 
 ๓㡯࡞࠺ࡼࡢ⅏ᐖࣜ࡟ࢡࢫᑐᛂࠊࡵࡓࡿࡍᅜᅵ஺㏻┬࡛ࡣ⮬἞య࡟ᑐ࡚ࡋ኱つᶍ┒ᅵ㐀ᡂᆅࡢࣉࢵ࣐సᡂࢆ࿧ࡧ

�࡟࠿ࡎࢃࡣࡢࡿ࠸࡚ࢀࡉ⾲බࡀࣉࢵ࣐ྠࠊ�01��ᖺ�᭶⌧ᅾ���ᖹᡂࠊࡽࡀ࡞ࡋ࠿ࡋࠋࡿ࠸࡚ࡅ࠿┴ᕷ࡟Ṇࠊࡾࡲ

ᅵ㐀ᡂᆅศᕸᅗ┒ࡢ㎶㔝ྂ௜㏆࡛ࡇࡑࠋ࠸࡞ࡁᢕᥱ࡛ࡣᐇែࡢ㐀ᡂᆅࡢఫᏯᅋᆅ௨እࠊࡵࡓࡿ࠶Ꮿᆅ࡛ࡀ㇟ᑐࡓࡲ

ࡢ⾜ᅜᅵᆅ⌮㝔Ⓨࠊࡣసᡂ᪉ἲࠋ㸦ᅗ㸱㸧ࡓࡋసᡂࢆ 1㸸�5000 ᆅᙧᅗࠕ℩ᔞࠖ༡す㒊ࠊࡢ᫛࿴ 50�1��5�ᖺⓎ⾜ศ

ᆅㄪ⌧࡚ࡋ࡜ᇶᅗࢆศᕸᅗࡢࡇࡓࡲࠋࡓࡋ♧ᅗࢆࡳࡢᅵ㒊ศ┒ࡕ࠺ࡢᕪศࠊࡏࢃྜࡡ㔜ࢆ�005�ᖺⓎ⾜ศ��ᖹᡂ1࡜

ᰝ�005ࠊ࠸⾜ࢆ ᖺ௨㝆ࡢᨵኚࢆ⿵㊊ࡢ✀ࡢࡇࠊ࠾࡞ࠋࡓࡋㄪᰝࢆᐇ᪋ࡿࡍሙྜࠊᅵᆅホ౯ࡢ⢭ᗘࢆ㧗ࠊࡵࡓࡿࡵ

ᇶᅗࡣ 1㸸10000 ᡈࡾࡼࢀࡑࡣ࠸⦰ᑻࡢ኱࡞ࡁᆅᙧᅗࡀࡢࡿ࠸⏝ࢆ一⯡ⓗ࡛ࠋࡿ࠶ⴭ⪅ྡࠊࡣㆤᕷᙺᡤࡧࡼ࠾Ἀ⦖

㧗ᑓ⥲ົಀࠊ࡟㐀ᡂ๓ᚋࡢ኱⦰ᑻᆅᙧᅗࡸᅵᕤ㔞ࡍ♧ࢆ㈨ᩱࡢᥦ౪ࢆồࠊࡵࡓࡓࡗ࠿࡞ࢃྔࡀࡓࡵᬻᐃⓗ࡟୰⦰ᑻ

ᆅᙧᅗࠋࡓ࠸⏝ࢆ 
 ᑐ㇟ᆅᇦ㸦ᅗ㸱㸧ࡢᆅ㉁ྂࠊࡣ➨୕⣔ᅄ୓༑ᖏ࡟ᒓࡿࡍᅜ㢌ᒙ⩌჆㝧ᒙࡢẚ㍑ⓗሀ◳࡞◁ᒾ࣭Ἶᒾࡀ኱㒊ศࢆ༨

 

 

図䠎 ୣ㝠地に䛚䛡䜛ษ┒造成と地┙⅏ᐖ䠄ᮧᒣ䞉⇃ᮌ

(200㻣)䜘䜚䠅 

⣽⥺：ᨵኚ๓の地形 

ኴ⥺：ᨵኚᚋの地形䠄䝗ット㒊が┒ᅵ䠅 

A：ᑠつᶍ䛺ᨵኚに䜘䜛造成地 

A㼌：A のう䛱㛤ᯒ㇂をᇙ䜑た場ྜの⦪᩿㠃 

B：大つᶍ䛺㇂ᇙ䜑造成地の⦪᩿㠃 

B㼌㻦 B のᶓ᩿㠃 

▮༳：地䛩䜉䜚の᪉  ྥ

㼄：⿕ᐖ⟠ᡤ 
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ࠋࡿࡍศᕸ࡟ⓗ∦᩿ࢀࡒࢀࡑࠊࡀἈ✚ᒙࡣ࡟ᗏ㒊ศ㇂ࠊࡀᒾ⅊▼ࢦࣥࢧࡢ⩌ᅄ⣔⌰⌫ᒙ➨࡟ẁୣ㠃ୖࡢࡾࡼᾏࠊࡵ

ᆅᙧⓗࠊࡣ࡟㛤ᯒࡓࢀࡉẁୣࡀከࢆࡃ༨ࠊࡵ㎶㔝ྂᕝἢᓊஂࡸᚿ௜㏆࠸⊂࡟㇂ᗏᖹ㔝ࡀศᕸࠋࡿࡍẁୣࠊࡣᶆ㧗50
㹫௨ୖࡣࡢࡶཎᆺࡢᖹᆠ㠃ࡰ࡯ࢆኻୣ࡚ࡗ㝠໬࡟ࢀࡇࠋࡿ࠸࡚ࡋᑐ࡚ࡋᶆ㧗�0㹫௨ୗࡣࡢࡶࡢཎ㠃ࢆṧࠊࡋ⦕㎶㒊

 ࠋࡿ࠸࡚ࡵጞࢀࡲ้࡚ࡗࡼ࡟㇂㛤ᯒ࠺కࢆᛴᩳ㠃࡟

 
図䠏 辺野古௜㏆の┒ᅵ造成地 

 ᅗ㸱ࡓࡋ♧࡟ᑐ㇟ᆅᇦෆࡢ㐀ᡂᆅࡣᴫ࡟࣮ࣥࢱࣃࡢࡘ୕ࡡศࡀ࡜ࡇࡿࡅฟ᮶ࠋࡿ㸯㸧ࡣࡘ࡜ࡦᅜ㐨���ྕἢࡢ࠸

┒ᅵ㐀ᡂᆅ࡛1ࡣࢀࡇࠋࡿ࠶���ᖺ࡟ᅜ㐨ࡀ௜ࡓࢀࡽ࠼᭰ࡅ㝿࡟㐀ᡂࠊ࡛ࡢࡶࡓࢀࡉከࡣࡃ㐨㊰⏝ࡢ㧗┒ᅵ࡛ࠋࡿ࠶

Ἀ⦖໭㒊㞠⏝⬟ຊ㛤Ⓨࢺ࣮࣐࣮࣑ࣜ࢓ࣇ࣮ࠥࢱࣥࢭ௜㏆ࡣὸ࠸㇂㸦ᅗ㸯ࡢ㇂㢌พᆅ㸧ࢆᇙࠊࡾ࠾࡚ࡵẚ㍑ⓗᆅ࡭ࡍ

ࡲ࠸㸰㸧ࠋ࠺ࢁ࠶㝈ᐃⓗ࡛ࡣᐖ⿕ࡶ࡚ࡋ࡜ࡓࡌ⏕ࡀࡾ࡭ࡍᆅࠊࡵࡓ࠸ⷧࡣᅵ┒ࠊࡽࡀ࡞ࡋ࠿ࡋࠋ࠸ࡍࡸࡋࡇ㉳ࢆࡾ

ㄪᰝᆅᇦࡣࡽࢀࡇࠋࡿ࠶㐀ᡂᆅ࡛ࡢ⏝㎰業ࡓࡋᨵኚࢆẁୣࡢᶆ㧗�0㹫௨ୗࡿࡀᗈ࡟ᾏഃࡢᚿஂࡧࡼ࠾ཎ㇏ࡣࡘ࡜ࡦ

ෆ࡟ᗈࡃศᕸࠊࡋẁୣ㠃࡟㐃ࡿ࡞㇂㢌พᆅࢆὸࡃᇙ࡚ࡵᖹᆠ໬ࠋࡿ࠸࡚ࡋᆅࢆࡾ࡭ࡍ㉳࠸ࡍࡸࡋࡇᆅᙧᨵኚ࡛࠶ࡣ

ࡋື⁥ࡀᅵ┒࡟௬ࠊࡵࡓ࠸↓ࡶ➼බඹ᪋タࡸẸᐙ࡟㐀ᡂᆅୗ᪉࡟ࡽࡉࠊࡃࡉᑠࡶᅵᕤ㔞ࠊࡾ࠶㎰ᆅ࡛ࡀ㏵⏝ࠊࡀࡿ

ࡇࠋࡿ࠶㐀ᡂᆅ࡛ࡢ㎶㔝ྂ༊Ẹ㐠ືሙࡧࡼ࠾Ἀ⦖㧗ᑓࡀࡾ㸱㸧ṧࠋࡿࢀࡽ࠼⪄࡜㝈ᐃⓗࡣᐖ⿕ࡾࡣࡸࠊࡶ࡚ࡋ࡜ࡓ

1㸸�5000ࠊࡾ࠾࡚ࡵᇙ࡟኱つᶍࢆ㇂㛤ᯒࡴ้ࢆ㝠࣭ẁୣୣࠊࡀ࠸⊂ࡶࡾࡼ㸰㸧ࡣ࡟㠃✚ⓗࡣࡽࢀ ᆅᙧᅗࡢ㝈ࢀࡽ

ᅵཌ┒ࠊࡶぢ࡚ࡽ࠿⬟ศゎࡓ 10P ┒኱つᶍࡿ࡞࡜Ᏻ┠ࡢ⟇㜵⅏ᑐࡢᅜࠋࡿ࠶࡛࠿ࡽ᫂ࡣ࡜ࡇࡴྵࢆ㒊ศࡿ࠼㉸ࢆ

ᅵ㐀ᡂᆅࡢᇶ‽ࡀ┒ᅵཌ 5P ௨ୖ࡛࡜ࡇࡿ࠶�ᅜᅵ஺㏻┬��00���ࠊࡸ㐣ཤࡢᆅ㟈ࡿࡼ࡟┒ᅵᆅࡣ࡛ࡾ࡭ࡍ┒ᅵཌ㸴

̾�㹫ࢆቃ࡟ᛴ⃭࡟⿕ᐖ౛ࡀቑ࡜ࡇࡿ࠼�ᮧᒣ࣭⇃ᮌ��00���ࡽ࠿࡝࡞ぢ࡚ࠊἈ⦖㧗ᑓࡢࢡࢫࣜࡣ࡟ࢫࣃࣥࣕ࢟㧗࠸㐀

ᡂᆅࡀᗈ࡜ࡿ࠸࡚ࢀࡲྵࡃゝࡿ࠼㸦ᅗ㸯ࡢซ౛㸲࣭㸳ࢆᇙࠊࡵᅗ㸰ࡢ㹀࡟ࣉ࢖ࢱ┦ᙜࡿࡍ㸧࡛ࡲࢀࡇࠊࡓࡲࠋᅜෆ

࡛Ⓨ⏕ࡓࡋேᕤᆅ┙ࡢᆅࠊࡣࡾ࡭ࡍ୺࡟᪂➨୕⣖௨㝆࡟ᙧᡂࡓࢀࡉሁ✚ᒾࡣࡓࡲⅆᡂᒾࡢୖࡢ┒ᅵ࡛⏕ࠋࡿ࠸࡚ࡌ

୧࡟㐀ᡂᚋࠊࡃࡁ኱ࡾࡼࡀᕪࡢᛶ≀ࡢ࡜ᇶ┙ᒾ࡜ᅵ┒ࠊࡾ࠶⣔ሁ✚ᒾ࡛୕➨ྂࡣᇶ┙ᒾࡢᆅᇦࡢࡇࠊ࡚ࡋᑐ࡟ࢀࡇ

ࠊࡾࡼ㐀ᡂᆅࡓࡅཷࢆᐖ⿕ࡾ࡭ࡍᅜෆྛᡤ࡛ᆅ࡟㐣ཤࠊࡤࢀ࠼᥮࠸ゝࠋࡿࡍせࢆ᫬㛫࠸㛗ࡾࡼࠊࡣ࡟ࡿࡍ໬ྠࡀ⪅

 ࠋࡿ࠸࡚ࡗ࡞࡟ሙ࠸ࡍࡸࡋ⏕Ⓨ࡚ࡗΏ࡟㛗ᮇ㛫ࡾࡼࠊࡀࡾ࡭ࡍᆅ࡞࠺ࡼࡿࡏࡉ⌧෌ࢆᪧᆅᙧࠊࡀ࠺࡯ࡢᆅᇦࡢࡇ
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 ᐇ㝿࡟ᖹᡂ����01��ᖺࡢᱵ㞵Ꮨࠊࡣ࡟Ἀ⦖㧗ᑓࢫࣃࣥࣕ࢟ෆࠊ࡚࠸࠾࡟ᆅࡢࡾ࡭ࡍ඙ೃࡿࢀࡽ࠼⪄࡜ࡍ♧ࢆட⿣

 ࠋࡿࡳ࡚ࡋ࿡ྫྷ࡟ᚤどⓗࡸࡸࢆࢡࢫ⅏ᐖࣜࡾ࡭ࡍᆅࡢ㐀ᡂᆅࡢࡇࠊ࡛ࡇࡑࠋࡿ࠸࡚ࡌ⏕ࡀ
 
㸲 �01�ᖺᱵ㞵Ꮨࡓࡌ⏕࡟Ἀ⦖㧗ᑓᵓෆࡢட⿣ࡢࡑ࡜ព࿡ 
 ᅗ㸲㸿ࡣ᫛࿴50�1��5�ᖺⓎ⾜1ࡢ㸸�5000ᆅᙧᅗࠕ℩ᔞࠖࡽ࠿㎶㔝ྂ௜㏆ࢆษࡾฟࠊ࡛ࡢࡶࡓࡋἈ⦖㧗ᑓࣥࣕ࢟

⟠⏕Ⓨࡢட⿣ࡣᅗ㸲㹀ࠋࡿ࠸࡚࠼Ⅼ⥺࡛ຍࢆ⥺㇂ࡢ㇂㛤ᯒ࡞୺࡟ᅗࡢࡇࠋࡿ࠸࡚ࡋ♧ࢆᪧᆅᙧࡢ๓ࡿࡍ㐀ᡂࢆࢫࣃ

ᡤ࡜┒ᅵ㐀ᡂᆅࡢ㛵ಀࠋࡍ♧ࢆ 

 A   B 
図４ 沖縄高専周辺の原地形(A)と創造実践棟から見た造成地の景観(B：陸上競技場のバックストレートを覆うブルーシ

ートが 2012 年梅雨季に生じた亀裂) 

  Ἀ⦖㧗ᑓࡢከ┠ⓗࡣࢻࣥ࢘ࣛࢢᶆ㧗��㹫๓ᚋࠊ㝣ୖ➇ᢏሙྠࡣ��㹫๓ᚋࡓࡗ࠶࡟ᑠ࡞ࡉẁୣ㠃ࢆάࠊࡋ࠿୧ẁ

ࡢղ࡟≉ࠋࡿ࠸࡚ࢀࡉᖹᆠ໬࡚ࡋษ๐ࢆ㝠⫼㠃ୣࡢἙ㛫ᆅࠊࡵᅵ࡛ᇙ┒ࢆղ㸧࡜ձࡢ㸦ᅗ㸲㸿㇂ࡓ࠸࡚ࡋ㛤ᯒࢆୣ

ࡧࡼ࠾㸦ᅗ㸲㸿ࡓ࠸࡚ࡋὶྜࡀᨭὶ࡞ࡁ኱ࡢࡘ㸰࡚࠸࠾࡟㝣ୖ➇ᢏሙᮾ㒊௜㏆ࡢᅾ⌧ࠊࡃẚ㍑ⓗᗈࡀ㞟Ỉᇦࠊࡣ㇂

㹀ۂࡢ༳㸧ࡢࡇࠋ㒊ศࠊࡣղỈ⣔ࡢỈࡀ㞟୰ࡋඖࡢ㇂ᖜࡀᗈࠊࡽ࠿࡜ࡇࡓࡗ࠿┒ᅵᚋࡢࡑࠊᇶᗏࡣ࡟ᆅୗỈࡢ౪⤥

ࠊࡾ࠾࡜ࡓ࡭๓㡯࡛㏙ࡓࡲࠋࡿࢀࡉ᥎ᐃ࡜ࡿ࠸࡚ࢀࡉᙧᡂࡀ㠃ࡾ࡭ࡍࡢᜦዲࠊ࠸ᙅࡶഃ᪉ᨭᣢຊࡢᅵ┒ࡘ࠿ἑ࡛₶ࡀ

ࡀᆅୗỈࡶぢ࡚࡟ᆅ㉁ⓗࠊࡣᅵᇶᗏ┒ࡾࡲࡘࠋ࠸పࡶẚ㍑ⓗ㏱Ỉᛶࡾ࠶࡛┙ᒾ࡞◳ሀࡢ⣔୕➨ྂࡣ┙ᇶࡢ௜㏆ࡢࡇ

ࡵṆࡁሖࢆ㇂ᪧἙࡶ࠿ࡓ࠶ࠊࡣቨ᧦ࢺ࣮ࣜࢡࣥࢥࡿࡍ⏬ࢆ࡜ࢻࣥ࢘ࣛࢢከ┠ⓗ࡜㝣ୖ➇ᢏሙ࡟ࡽࡉࠋ࠸ࡍࡸࡋ␃⁫

ᪧἙࠊࡣட⿣ࠋࡿ࠼ぢࡶ࡟࠺ࡼࡿ࠸࡚ࡋ⬟ᶵ࡟ࡵࡓࡘಖࡃ㧗ࢆᆅୗỈ఩ࡢᅵᇶᗏ┒ࠊ㸦ᅗ㸳㸧ࡾ࠶࡛࠺ࡼࡢ࣒ࢲࡿ

ࡢᅵ┒ࠊࡽ࠿࡜ࡇࡢࡇࠋࡿ࠸࡚ࡧఙ࡟࠺ࡼࡿᶓษࢆ㐀ᡂᆅࡵᇙ㇂ࠊ࡚࠸࠾࡟㛫ࡢ࡜ቨ᧦ࢺ࣮ࣜࢡࣥࢥ࡜ὶⅬྜࡢ㇂

ᅗ㸲ۂᆅⅬࡾࡼୗὶഃࡀᪧࠊ Ἑ㇂࡟ἢࡢࡑࠊࡋື⁥࡟࠿ࡎࢃ࡟࠺ࡼ࠺㝿ࡢ⛣ື㔞ࡢᕪࡀட⿣ࠋࡿࢀࡽ࠼⪄࡜ࡓࡗ࡞࡜ 

 
図５ 辺野古大橋からみた造成地の景観 



58 Bulletin of Okinawa National College of Technology, No.7 (2013)

࡞኱ᆅ㟈࣭㇦㞵࣭㛗㞵ࠊࡣ࡛ୖࡃ࠸࡚ࡋ⏝฼ࢆ࡝࡞㎶㔝ྂ༊Ẹ㐠ືሙࡸᆅᩜࢫࣃࣥࣕ࢟Ἀ⦖㧗ᑓࠊ࡚ࡗࡀࡓࡋࠋࡿ

ᚲせࡀ࡜ࡇࡿࡍᵓ⠏ࢆᣢ⟶⌮యไ⥔ࡢ᪋タࡸ⟇㜵⅏࣭ῶ⅏ᑐࠊࡓࡋ࡜๓ᥦࢆ࡜ࡇࡿࢀࡉቯ◚ࡀ┙ேᕤᆅ࡚ࡗࡼ࡟࡝

㆟ㄽࠊࡽ࠿࡜ࡇࡿࡲṆ࡟ᐃᛶⓗෆᐜࡘ࠿ᬻᐃⓗࡓ࠸⏝ࢆ㈨ᩱࡓࢀࡽ㝈ࡣᮏሗ࿌ࠊ࡟࠺ࡼࡓࢀゐࡶ࡟ᮏᩥ୰ࠋࡿ࠶࡛

ࡿ᮶ࠊࡽࡀ࡞ࡋ࠿ࡋࠋࡿ࠶ㄢ㢟࡛ࡀホ౯࡜ศᯒ࡞ᐃ㔞ⓗࡃᇶ࡙࡟ࢱ࣮ࢹ࡞ヲ⣽ࠊ௒ᚋࠊࡾ࠶ࠎከࡣవᆅࡿࡍᨵၿࢆ

ࡇ࡚࠼ᩒࠊ࠼⪄࡜࠺தࢆ一้ࠊࡣ࠼ഛࡿࡍᑐ࡟኱ᆅ㟈࠸࡞࠸࡚ࡋ⏕ⓎࡃࡋஂࡣἈ⦖ᓥ௜㏆࡛ࡅࢃࡾ࡜ࠊ኱⅏ᐖࡁ࡭

 ࠋࡓࡋ⾲ẁ㝵࡛බࡢ
 
ᘬ⏝ᩥ⊩ 
㜿Ꮚᓥຌ��011㸧㸸�011ᖺᮾ᪥ᮏ኱㟈⅏ࡢᆅ┙⅏ᐖㄪᰝ ⚟ᓥ኱Ꮫᮾ᪥ᮏ኱㟈⅏⥲ྜᨭ᥼ࠕࢺࢡ࢙ࢪࣟࣉ⥭ᛴࡢㄪᰝ

◊✲ㄢ㢟 㸪ࠖ1�� 
㔩஭ಇᏕ��010�㸸㜰⚄ῐ㊰኱㟈⅏15ࡽ࠿ᖺࢆ⤒ ࡚̾ᩳ㠃⅏ᐖ⦅ ⮬↛⅏ᐖ⛉Ꮫ㸪��㸪��15 
㔩஭ಇᏕ��011㸧㸸ᖹᡂ㸰㸱ᖺ㸦�011ᖺ㸧ᮾ໭᪥ᮏኴᖹὒἈᆅ㟈࡚ࡗࡼ࡟Ⓨ⏕ࡓࡋ㐀ᡂᆅ┙ࡢᆅࡾ࡭ࡍ ⮬↛⅏ᐖ⛉

Ꮫ㸪�0㸪1���1�� 
ᅜᅵ஺㏻┬��00��㸸኱つᶍ┒ᅵ㐀ᡂᆅࡢኚືண ㄪᰝࡢࣥ࢖ࣛࢻ࢖࢞ゎㄝ 10�㹮  
⏣ᮧಇ࿴�1����㸸‵₶ ᖏୣ㝠ᆅࡢᆅᙧ࡜ᅵተ ࢺࢫࢪࣟࢻ࣌㸪�1㸪1�5�1�� 
⏣ᮧಇ࿴��01��㸸᪥ᮏࡢᆅ⌮Ꮫ㛵㐃ศ㔝ࡿࡅ࠾࡟ேᕤⓗᆅᙧᨵኚࡢ◊✲ ᆅ⌫⎔ቃ◊✲㸪5�̾�5 
ᗓᮏ⚰ �ྖ1��1�㸸Ἀ⦖┴ࡢᅵᆅࡢ㛤Ⓨ⾜Ⅽ ᪥ᮏࢦࣥࢧࡢ♋ᆅᇦ1࠸⇕ࠕ⮬↛ࠖྂ௒᭩㝔� ������� 
ᮧᒣⰋஅ�1��0�㸸ᐑᇛ┴Ἀᆅ㟈ࡿࡼ࡟௝ྎ࿘㎶ࡢఫᏯᆅࡿࡅ࠾࡟⿕ᐖ ᮾ໭ᆅ⌮㸪��㸪1�10 
ᮧᒣⰋஅ࣭⇃ᮌὒኴ��00��㸸㹅㹇㹑ࡓ࠸⏝ࢆᆅᙧᨵኚᆅࡢ㟈⅏ᅵᆅ᮲௳ホ౯ ᪥ᮏᘓタ᝟ሗ⥲ྜ࣮ࢱࣥࢭ◊✲ຓᡂ

ሗ࿌᭩ ��㹮 
ᮧᒣⰋஅ࣭ ᖹ㔝ಙ一࣭ ඵᮌᾈᚿ��011�㸸௝ྎࡢᏯ㐀ᆅࡿࡅ࠾࡟ᮾ໭ᆅ᪉ኴᖹὒἈᆅ㟈ࡿࡼ࡟⿕ᐖࡢ≉ᚩ㸦㏿ሗ㸧 Ꮨ

หᆅ⌮Ꮫ㸪��㸪1�0�1�1 
 
ཧ⪃㹓㹐㹊 
ᅜᅵ஺㏻┬኱つᶍ┒ᅵ㐀ᡂࡢࣉࢵ࣐බ⾲≧ἣ࡚࠸ࡘ࡟Kttp���ZZZ.POLt.JR.Mp�tRVKL� 
㜵⅏⛉Ꮫᢏ⾡◊✲ᡤᆅ㟈ࣥࣙࢩ࣮ࢸࢫࢻ࣮ࢨࣁKttp���ZZZ.M�VKLV.ERVDL.JR.Mp�PDp 
㸦�01ࡶࢀࡎ࠸�ᖺ1�᭶1᪥㜀覧㸧 
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࡞኱ᆅ㟈࣭㇦㞵࣭㛗㞵ࠊࡣ࡛ୖࡃ࠸࡚ࡋ⏝฼ࢆ࡝࡞㎶㔝ྂ༊Ẹ㐠ືሙࡸᆅᩜࢫࣃࣥࣕ࢟Ἀ⦖㧗ᑓࠊ࡚ࡗࡀࡓࡋࠋࡿ

ᚲせࡀ࡜ࡇࡿࡍᵓ⠏ࢆᣢ⟶⌮యไ⥔ࡢ᪋タࡸ⟇㜵⅏࣭ῶ⅏ᑐࠊࡓࡋ࡜๓ᥦࢆ࡜ࡇࡿࢀࡉቯ◚ࡀ┙ேᕤᆅ࡚ࡗࡼ࡟࡝

㆟ㄽࠊࡽ࠿࡜ࡇࡿࡲṆ࡟ᐃᛶⓗෆᐜࡘ࠿ᬻᐃⓗࡓ࠸⏝ࢆ㈨ᩱࡓࢀࡽ㝈ࡣᮏሗ࿌ࠊ࡟࠺ࡼࡓࢀゐࡶ࡟ᮏᩥ୰ࠋࡿ࠶࡛

ࡿ᮶ࠊࡽࡀ࡞ࡋ࠿ࡋࠋࡿ࠶ㄢ㢟࡛ࡀホ౯࡜ศᯒ࡞ᐃ㔞ⓗࡃᇶ࡙࡟ࢱ࣮ࢹ࡞ヲ⣽ࠊ௒ᚋࠊࡾ࠶ࠎከࡣవᆅࡿࡍᨵၿࢆ

ࡇ࡚࠼ᩒࠊ࠼⪄࡜࠺தࢆ一้ࠊࡣ࠼ഛࡿࡍᑐ࡟኱ᆅ㟈࠸࡞࠸࡚ࡋ⏕ⓎࡃࡋஂࡣἈ⦖ᓥ௜㏆࡛ࡅࢃࡾ࡜ࠊ኱⅏ᐖࡁ࡭

 ࠋࡓࡋ⾲ẁ㝵࡛බࡢ
 
ᘬ⏝ᩥ⊩ 
㜿Ꮚᓥຌ��011㸧㸸�011ᖺᮾ᪥ᮏ኱㟈⅏ࡢᆅ┙⅏ᐖㄪᰝ ⚟ᓥ኱Ꮫᮾ᪥ᮏ኱㟈⅏⥲ྜᨭ᥼ࠕࢺࢡ࢙ࢪࣟࣉ⥭ᛴࡢㄪᰝ

◊✲ㄢ㢟 㸪ࠖ1�� 
㔩஭ಇᏕ��010�㸸㜰⚄ῐ㊰኱㟈⅏15ࡽ࠿ᖺࢆ⤒ ࡚̾ᩳ㠃⅏ᐖ⦅ ⮬↛⅏ᐖ⛉Ꮫ㸪��㸪��15 
㔩஭ಇᏕ��011㸧㸸ᖹᡂ㸰㸱ᖺ㸦�011ᖺ㸧ᮾ໭᪥ᮏኴᖹὒἈᆅ㟈࡚ࡗࡼ࡟Ⓨ⏕ࡓࡋ㐀ᡂᆅ┙ࡢᆅࡾ࡭ࡍ ⮬↛⅏ᐖ⛉

Ꮫ㸪�0㸪1���1�� 
ᅜᅵ஺㏻┬��00��㸸኱つᶍ┒ᅵ㐀ᡂᆅࡢኚືண ㄪᰝࡢࣥ࢖ࣛࢻ࢖࢞ゎㄝ 10�㹮  
⏣ᮧಇ࿴�1����㸸‵₶ ᖏୣ㝠ᆅࡢᆅᙧ࡜ᅵተ ࢺࢫࢪࣟࢻ࣌㸪�1㸪1�5�1�� 
⏣ᮧಇ࿴��01��㸸᪥ᮏࡢᆅ⌮Ꮫ㛵㐃ศ㔝ࡿࡅ࠾࡟ேᕤⓗᆅᙧᨵኚࡢ◊✲ ᆅ⌫⎔ቃ◊✲㸪5�̾�5 
ᗓᮏ⚰ �ྖ1��1�㸸Ἀ⦖┴ࡢᅵᆅࡢ㛤Ⓨ⾜Ⅽ ᪥ᮏࢦࣥࢧࡢ♋ᆅᇦ1࠸⇕ࠕ⮬↛ࠖྂ௒᭩㝔� ������� 
ᮧᒣⰋஅ�1��0�㸸ᐑᇛ┴Ἀᆅ㟈ࡿࡼ࡟௝ྎ࿘㎶ࡢఫᏯᆅࡿࡅ࠾࡟⿕ᐖ ᮾ໭ᆅ⌮㸪��㸪1�10 
ᮧᒣⰋஅ࣭⇃ᮌὒኴ��00��㸸㹅㹇㹑ࡓ࠸⏝ࢆᆅᙧᨵኚᆅࡢ㟈⅏ᅵᆅ᮲௳ホ౯ ᪥ᮏᘓタ᝟ሗ⥲ྜ࣮ࢱࣥࢭ◊✲ຓᡂ

ሗ࿌᭩ ��㹮 
ᮧᒣⰋஅ࣭ ᖹ㔝ಙ一࣭ ඵᮌᾈᚿ��011�㸸௝ྎࡢᏯ㐀ᆅࡿࡅ࠾࡟ᮾ໭ᆅ᪉ኴᖹὒἈᆅ㟈ࡿࡼ࡟⿕ᐖࡢ≉ᚩ㸦㏿ሗ㸧 Ꮨ

หᆅ⌮Ꮫ㸪��㸪1�0�1�1 
 
ཧ⪃㹓㹐㹊 
ᅜᅵ஺㏻┬኱つᶍ┒ᅵ㐀ᡂࡢࣉࢵ࣐බ⾲≧ἣ࡚࠸ࡘ࡟Kttp���ZZZ.POLt.JR.Mp�tRVKL� 
㜵⅏⛉Ꮫᢏ⾡◊✲ᡤᆅ㟈ࣥࣙࢩ࣮ࢸࢫࢻ࣮ࢨࣁKttp���ZZZ.M�VKLV.ERVDL.JR.Mp�PDp 
㸦�01ࡶࢀࡎ࠸�ᖺ1�᭶1᪥㜀覧㸧 
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'LVWULEXWLRQ DQG FKDUDFWHULVWLFV RI WUDQVIRUPHG ODQG LQ +HQRNR� 1RUWKHUQ SDUW RI 
2NLQDZD ,VODQG 

 
KIMURA, Kazuo 

 
Department of Integrated Arts and Sciences 

 
 

Abstract 

 Artificially transformed land increased during the 20th to the 21st centuries, especially after the period of high growth in 

Japan(1955-1971).  In recent years, these man-made ground frequently damaged by landslide. Most of disasters occurred on 

artificial valley fills (embarkment). Those landslide in transformed land are mainly triggered by earthquake, heavy rain, and/or 

long rain. In the study area, there are two types of valley fills. Toyohara and Kushi area is widely covered by artificial farmland that 

was modified from head hollows. They face a low risk relatively. In contrast, Henoko area and the campus of ONCT faces high 

risk of artificial ground failure. Its baseball ground, athletic track field, and dormitory are distributed on deep fills transformed from 

V-shaped valleys. In the rainy season this year, some cracks appeared on athletic tracks. It is an indicator of destructive landslide 

caused by large earthquakes.            

 

keywords㸸valley fills    landslide    earthquake    artificial land    hazard risk 
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ᓥᕋ┴Ἀ⦖ࡿࡅ࠾࡟⛉Ꮫࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥάືࡳ⤌ࡾྲྀࡢ࡬ 

 

 
*ᒇⰋᮅᗣ㸪⸝ᒇⱥ௓, Ώ㑔ㅬኴ㸪బ➉༟ᙪ 

 

ᢏ⾡ᨭ᥼ᐊ 

 

 

せ᪨ 

 Ἀ⦖㧗ᑓ ᢏ⾡ᨭ᥼ᐊࠊࡣᆅᇦ㈉⊩άືࡢ一⎔࡛ࡲࢀࡇࠊ࡚ࡋ࡜Ἀ⦖┴ࡢᑠ࣭୰Ꮫ⏕ࢆᑐ㇟࡟ฟ๓ᤵ

業ࡸ⛉Ꮫᩍᐊࠊࡽࡀ࡞ࡋ࠿ࡋࠋࡓࡁ࡛ࢇ⤌ࡾྲྀ࡟ㅮᖌὴ㐵ࡸᶵᮦ㐠ᦙࡢ⏝㈝ࡢ࡝࡞ၥ㢟ࡢࡑࠊࡽ࠿άື

ᖹᡂࠊⅭࡿࡍᑐᛂ࡟౫㢗ࡢฟ๓ᤵ業ࡢࡽ࠿㞳ᓥࠋࡓ࠸࡚ࢀࡽ㝈࡟ᮏᓥෆࡸㆤᕷྡࡣ 20 ᖺᗘ࡟⊂❧⾜ᨻ

ἲே ⛉Ꮫᢏ⾡᣺⯆ᶵᵓࡢᆅᇦ⛉Ꮫᢏ⾡⌮ゎቑ㐍άື᥎㐍஦業 ᆅᇦάືᨭ᥼ࡢබເ࡟ᛂເࡋ᥇ᢥࠊࢀࡉ

Ꮫᩍᐊ⛉ࠕࠊࡋᛂເ࡟᥎㐍஦業 άືᐇ᪋ᨭ᥼ࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥᏛ⛉ࡸᆅᇦάືᨭ᥼ࡶᚋࡢࡑ ᕤసࠕࠊࠖ

ᩍᐊ ᖹᡂࠊ࡝࡞ಟ఍ᐇ᪋ᆺ◊ࡢேᮦ⫱ᡂࠖࡿࡍ㛵࡟⾡᝟ሗᢏࠕࠊ༢⊂ᆺࡢほᐹᩍᐊࠖ↛⮬ࠕࠊࠖ 23 ᖺᗘࡲ

ࡢ࡛ 4 ᖺ㛫࡛ 6 ࡞බ㛤ㅮᗙࡸᏛᩍᐊ⛉ࠊฟ๓ᤵ業ࡢ࡛ࡲࢀࡇࡣ࣐࣮ࢸࡓࡋᛂເࠋࡓࢀࡉ᥇ᢥࡀ⏬௻ࡢ௳

Ꮫᐇ㦂⛉ࠕࡸࠖࡾࡃ࡙ࡢࡶࠕࡓࡗ࠶ࡢேẼ࡛࡝ ࠊㆤᕷྡࠊ࡛ࡢࡶࡓࡗ࠶ࡀせᮃࡽ࠿ᑠ࣭୰Ꮫᰯࠊࡓࡲࠊࠖ

▼ᇉᓥࠊᐑྂᓥࠊከⰋ㛫ᓥࠊ⢖ᅜᓥࠊす⾲ᓥࠊ୚㑣ᅜᓥ࡛ࠊᘏ࡭⣙ 690 ᑐࢆ᪉ࡢ⯡一ࡸ⏕ᑠ࣭୰Ꮫࡢྡ

ࡿࡄᆅᇦࠊࡾ࠶ࡶཧຍࡢᩍဨࠊ⪅ಖㆤࠊ༠ຊࡢබẸ㤋ࡸᩍ⫱ጤဨ఍ࠊࡣ㛤ദ࡛ࡢ㞳ᓥ࡛ࠋࡓࡋ㛤ദ࡟㇟

 ࠋࡓࡗ࠿ศࡀ࡜ࡇ࠸㧗ࡀ㛵ᚰࡢ࡬άືࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥᏛ⛉ࠊࡾ࡞࡜άືࡢࡳ

 ேᮦ⫱ᡂࡿࡍ㛵࡟⾡᝟ሗᢏࠊほᐹᩍᐊ↛⮬ࠊᕤసᩍᐊࠊ㸸⛉Ꮫᩍᐊࢻ࣮࣮࣡࢟

 

�㸬࡟ࡵࡌࡣ 

 Ἀ⦖┴ࠊࡣἈ⦖ᮏᓥ࡜ 57 ࡛࠸ḟ࡟㛗ᓮ┴(᭷ே㞳ᓥ:55)ࠊࡾ࡞ࡽ࠿(ே㞳ᓥ:16↓ࠊ᭷ே㞳ᓥ:41)㞳ᓥࡢ

ከࡢࡃ㞳ᓥࢆᢪ࡟≉ࠋࡿ࠸࡚࠼Ἀ⦖┴ࡢ㞳ᓥࠊࡣ㞳ᓥ㛫ࡢ㊥㞳ࡾ࠶ࡶᗈ࠸ᆅᇦ࡟ศᩓࠋࡿ࠸࡚ࡋἈ⦖ᮏ

ᓥࠊࡣ࡚࠸࠾࡟㏆㞄ࡢ኱Ꮫࡸ༤≀㤋ࠊ኱ᡭ௻業ࡿࡼ࡟බ㛤ㅮᗙࡸ⛉Ꮫᩍᐊ➼ࠊࡀᖺ㛫ࢆ㏻ᩘࡋከࡃ㛤ദ

࣭❺ඣࡢ࿘㎶㞳ᓥࠊࡋᑐ࡟ࢀࡇࠋ࠸ከࡀᶵ఍ࡿࡁཧຍ࡛࡟ࡋദࡿࡍ㛵࡟⾡Ꮫᢏ⛉ࡵࡓࡿ࠸࡚ࢀࡉ ⏕ᚐࠊࡣ

࠸࠾࡟ෆ┴ࡾࡼ࡜ࡶࡣᮏᅵ࡝࡞௳ᆅ⌮ⓗ᮲ࡸ࿘㎶⎔ቃࡢࡵࡓࡪᏛࢆ⾡Ꮫᢏ⛉ࠊࡃ࡞ᑡࡀᶵ఍࡞࠺ࡼࡢࡇ

ᑠ࣭୰Ꮫᰯࠊࡣ㞳ᓥ࡛࠸࡞ࡀᩍ⫱ᶵ㛵ࡓࡗ࠸࡜኱Ꮫࠊ኱▷ࡸ㧗ᰯ࡟ᓥෆࠊ࡟≉ࠋࡿ࠸࡚࠸㛤ࡀ᱁ᕪࡶ࡚

㞳ࢆᓥࡀ኱༙࡟᫬ྠ࡜༞業ࠊࡢࡢࡶࡿ࠶ࡣᶵ఍ࡿࢀゐ࡟⾡᝟ሗᢏࡸࢺࢵࢿ࣮ࢱࣥ࢖࡛⎔一ࡢ⫱᝟ሗᩍࡢ

ࢽ࣑ࣗࢥᏛ⛉ࠊࡓࡲࠋ࠸࡞ᑡࡀᶵ఍ࡿࢀゐ࡟⫱᝟ሗᩍࡸ⾡Ꮫᢏ⛉ࡀᮧẸࡿࡍᓥෆ࡛⏕άࠊࡽ࠿࡜ࡇࡿࢀ

ஈࡀᶵ఍ࡪᏛࢆ⾡᝟ሗᢏࡸࢺࢵࢿ࣮ࢱࣥ࢖ࡢ➃ඛࠊࡃ࡞ࡣ༑ศ࡛ࡀࣛࣇࣥ࢖ࡿࡍ㊶ᐇࢆάືࣥࣙࢩ࣮ࢣ

 ࠋ࠸ࡋ

 Ἀ⦖㧗ᑓ ᢏ⾡ᨭ᥼ᐊ࡛ࠊࡣᖹᡂ 18 ᖺ 4 ᭶ࡢⓎ㊊௨᮶ࠊἈ⦖┴ෆࡢᑠ࣭୰Ꮫ⏕ࢆᑐ㇟࡟ᆅᇦ㈉⊩άື

ฟ๓ᤵ業ࠕࡢ࡬ᑠ࣭୰ᏛᰯࠊࡸᏛᰯ㛤ᨺ஦業ࠖࠕࡓࡋ⏝άࢆᮏᰯ᪋タࠊ࡚ࡋ࡜⎔一ࡢ ࡟ࡾࢃࡲࡢ㌟ࠊࠖ
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Ꮫᩍᐊ⛉ࠕࡿࡁయ㦂࡛ࢆ⾡ᢏࡸᏛ⛉ࡿ࠶ ࡓࡁ࡛ࢇ⤌ࡾྲྀ࡟⢭ຊⓗࢆ࡝࡞㛤ദࡢࠖ ࠊࡣάືࡢࡽࢀࡇࠋ(2 ,(1

ᮏᰯࡢᐇ㦂ᐇ⩦᭱ࡢ๓⥺ࡘ❧࡟ᢏ⾡⫋ဨࠊࡀᬑẁࡢᴗົࡢ୰࡛ᇵࡓࡗᕤኵ࡛࢔ࢹ࢖࢔ࡸᑠ࣭୰Ꮫᰯ࠾࡟

ࡋᐇ᪋࡛࣐࣮ࢸ࡞ࠎᵝ࡛ࡲࢀࡇࠊ࡛ࡢࡶࡿᅗࢆゎቑ㐍⌮ࡢ࡬⾡Ꮫᢏ⛉ࡢ࡝࡞⫱ᩍࡾࡃ࡙ࡢࡶࡸ⛉⌮ࡿࡅ

ࡓࡁ࡚ 3), 8  ࠋࡿࡍሗ࿌ࢆࡳ⤌ࡾྲྀࡢάືࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥᏛ⛉ࡓࡁ࡚ࡋᐇ᪋࡛ࡲࢀࡇࠊࡣ࡛✏ᮏࠋ(

 

2 㸬⛉Ꮫࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥάືࡢ௻⏬ෆᐜ࡜ᩍᮦ㛤Ⓨ 

⛉Ꮫࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥάືࢆᐇ᪋ࠊࡾࡓ࠶࡟ࡿࡍḟࡢⅬ࡟୺║ࡁ⨨ࢆ௻⏬ࡢෆᐜࡸᩍᮦࡢ㛤Ⓨྲྀ࡟

 ࠋࡔࢇ⤌ࡾ

㸦㸯㸧 ᑠ࣭୰Ꮫ⏕࡟ศࡃࡍࡸࡾ࠿⌮ゎ࡟࠺ࡼࡿ࠼ࡽࡶ࡚ࡋᐇ㦂ࡢෆᐜࢆᕤኵࡿࡍ 

㸦㸰㸧 ᕷ㈍ࡢᩍᮦࡸ⿦⨨ࡲࡲࡢࡑࢆ౑⏝ࠊࡎࡏ㌟ࡢᅇࢆࡢࡶࡿ࠶࡟ࡾᕤኵ࡚ࡋᩍᮦࡿࡍ࡜ 

㸦㸱㸧�ண᝿ࡸᚓࡓࢀࡽほᐹ⤖ᯝ࡟࠺ࡼ࠸ࡍࡸࡵ࡜ࡲࢆ࡝࡞⤖ᯝグධࢆࢺ࣮ࢩタࢬ࢖ࢡࠊࡅᙧᘧࡶᑟ

ධࡅࡔࡿࡁ࡛➼ࡿࡍ印㇟࡟ṧ࡟࠺ࡼࡿ㓄៖ࡿࡍ 

㸦㸲㸧 ࡛࡟࡝࡞✲◊⏤⮬ࡅࡔࡿࡁⓎᒎ࡛ࡿࡁෆᐜࡿࡍ࡜ 

㟁Ꮚᕤసᩍᐊࠊ࡟≉ 4̺6 ࡋ៖⪄ࢆⅬࡢḟ࡟ࡽࡉࠊࡽ࠿࡜ࡇ࠺కࢆసᴗࡢࠖࡅ௜ࡔࢇࡣࠕࠊࡣ࡚࠸࠾࡟ (

ᩍᮦࡢ㛤Ⓨࠋࡓࡗ⾜ࢆ 

㸦㸳㸧 ᑠᏛ⏕࡛ࡃ࡞⌮↓ࡶ㒊ရࡾྲྀࡢ௜ࡿࡍ࡟࠺ࡼࡿࡁ࡛ࡀࡅ 

㸦㸴㸧 ึࡶ࡛࡚ࡵᑡࡔࢇࡣ࡛⩦⦏ࡢࡋ௜ࡿࡍ࡟࠺ࡼࡿࡁ࡛ࡀࡅ 

㸦７㸧 〇సࡶ࡜࠶ࡓࡋᴦࡿࡵࡋ㢟ᮦࡿࡍ࡜ 

㸦㸶㸧 ≉ู࡟ࢫ࣮ࢣ࡞ධࡲࡲࡢࡑࡃ࡞࡜ࡇࡿࢀ౑⏝࡛ࡿࡍ࡟࠺ࡼࡿࡁ 

㸦㸷㸧 ཷㅮ⪅ࡿࡏ࠿⏕ࢆࣥ࢖ࢨࢹࡸ࢔ࢹ࢖࢔ࡢ㢟ᮦࡿࡍ࡟ 

⮬↛ほᐹ఍ 7 ࡟Ⅼࡢḟࠊ࠼ࡲ㋃ࢆ࡜ࡇ࠸࡞ࡁ࡛ࡣ࡜ࡇࡪᏛࢆ඲࡚ࡢ↛⮬࡞㌟㏆࡟ᮇ㛫▷ࠊࡣ࡚࠸࠾࡟ (

༑ศ࡞㓄៖ࠊ࠸⾜ࢆάືࢆᐇ᪋ࠋࡓࡋ 

㸦㸯㸮㸧 ㌟㏆ࡿ࡞␗ࡣ࡜࡛ࡲࢀࡇࢆ↛⮬࡞どⅬ࡛ほᐹࢆࢶࢥࡿࡍᥦ౪ࡿࡍ 

㸦㸯㸯㸧 ཧຍ⪅⮬㌟ࡀ㔝እ࡛Ⓨぢࢆ≀⏕ࡓࡋ㢟ᮦࠊ࡚ࡋ࡟⏕ែ⣔ࢆᏛࡿࡍ࡟࠺ࡼࡿ࡭ 

㸦㸯㸰㸧 ほᐹ఍ᐇ᪋௨㝆ࠊࡶ⮬Ⓨⓗࢆ↛⮬࡟ほᐹ࡜࠸ࡓࡋᛮ࡞࠺ࡼࡿ࠼⯆࿡ࢆᘬࡁฟࡍ 

 ௨ୖࡢⅬࠕࠊ࠼ࡲࡩࢆ⛉Ꮫᩍᐊ ᕤసᩍᐊࠕࠊࠖ ⾜ࢆ㛤Ⓨࡢᩍᮦ࡟ࡶ࡜࡜ࡿࡍ⏬௻ࢆほᐹᩍᐊࠖ↛⮬ࠕࠊࠖ

࡛ࡲࢀࡇ࡟ᅗ㸯ࠊࢆྡ࣐࣮ࢸ࡜ᐇ᪋ᙧែࡢάືࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥᏛ⛉ࡓࡋᐇ᪋࡛ࡲࢀࡇ࡟㸯⾲ࠋࡓࡗ

⛉Ꮫࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥάືࢆᐇ᪋ࡓࡋሙᡤࠋࡍ♧ࢆ 
 

⾲㸯 ⛉Ꮫࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥάືࡢᐇ᪋ᙧែྡ࣐࣮ࢸ࡜ 

ᐇ᪋ᙧែ ྡ࣐࣮ࢸ㸦㛤ദሙᡤ㸧 
⛉Ꮫᩍᐊ ࣮ࢠࣝࢿ࢚ࡶྩࠕ༤ኈ㸟ࠖ   ࠕయ㦂㸟ᴟప ࡢୡ⏺ࠖ  

 ୙ᛮ㆟ࠖࡢࣜ࢝ࣝ࢔࡜㓟ࠕ ࠖ࠺ࢁసࢆࣝࢻ࣐ࣥࣕ࢟ࣟ࢔ࠕ
 㸦▼ᇉᓥࠊᐑྂᓥࠊ⢖ᅜᓥࠊす⾲ᓥࠊ୚㑣ᅜᓥࠊἈ⦖ᮏᓥíἈ⦖㧗ᑓ࡚࡟㸧 

㟁Ꮚᕤసᩍᐊ ࣟࢺࣞࠕ TV  ࠖ࠺ࢁసࢆࣥࣙࢩ࣮ࢿ࣑ࣝ࢖ࢫ࣐ࢫࣜࢡࠕ ࠖ࠺ࢁసࢆ࣒࣮ࢤ
 㸦ᐑྂᓥࠊከⰋ㛫ᓥࠊ⢖ᅜᓥࠊᮏᓥíྡㆤᕷࠊἈ⦖㧗ᑓ࡚࡟㸧 

⮬↛ほᐹ఍ ࠕ㌟㏆ྡ࡞ㆤࢆ↛⮬ࡢయ㦂࠺ࡼࡋ㸟ࠖ 㸦ᮏᓥíྡㆤᕷ㸧 
ேᮦ⫱ᡂ ࠕ I CT ᢏ⾡ᬑཬࡢࡵࡓࡢேᮦ⫱ᡂ 㸦ࠖ⢖ᅜᓥ㸧 
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ࡿࡍ㞳ᓥ࡛ᐇ᪋ࡢ࿘辺ࢆάືࡢࡽࢀࡇ

ሙྜࠊ㛤ദሙ所ࠊᐇ㦂ᶵჾࡸ工స㐨ලࡢ㐠

ᦙࠊㅮᖌࡢ஺㏻㈝ࡀ࡝࡞ၥ㢟ࢀࡇࠋࡿ࡞࡜

 行ᨻἲே❧⊃ࠊࡵࡓࡿࡍゎỴࢆၥ㢟ࡢࡽ

⛉学ᢏ⾡᣺⯆ᶵᵓ（௨㝆 地ᇦ⛉学ࡢ（67-

ᢏ⾡⌮ゎቑ㐍άື᥎㐍஦業 地ᇦάືᨭ᥼

᥎㐍஦業 άືࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥ学⛉ࡸ

ᐇ᪋ᨭ᥼࡟✚ᴟⓗ࡟ᛂເࠕࠊࡋ⛉学ᩍᐊ ࠊࠖ

工సᩍᐊࠕ ࠊ༢⊂ᆺࡢほᐹᩍᐊࠖ↛⮬ࠕࠊࠖ

ேᮦ⫱ᡂࡿࡍ㛵࡟⾡᝟ሗᢏࠕ ಟ఍ᐇ◊ࡢࠖ

᪋ᆺ ��ࠊ࡝࡞� ࡞ࠋࡓࢀࡉ⏝᥇ࡀ⏬௻ࡢ௳

ࠊ୍ࡣ⏬௻ࡢ඲࡚ࠊ࠾ 行࡚ࡋᑐ࡟学校ࡢࡘ

ᑠ・୰学ࡢࡃከࠊࡃ࡞ࡣฟ๓ᤵ業࡛ࡿࢀࢃ

学ᩍᐊ⛉ࠕࡿࡁཧຍ࡛ࡀ⏕  ࠋࡓࡋᐇ᪋࡚ࡋເ集ࢆ⏕ㅮཷࡃᗈࠊࡋ࡜࡜ࡇ࠺行࡚ࡋ࡜工సᩍᐊࠖࠕࠊࠖ

 -67 ࡃ࡙ࡢࡶࠕࡓࡗ࠶ࡢேẼ࡛࡝࡞බ㛤ㅮᗙࡸ学ᩍᐊ⛉ࠊฟ๓ᤵ業ࡢ࡛ࡲࢀࡇࠊࡣ࣐࣮ࢸࡓࡋᛂເ࡟

学ᐇ㦂⛉ࠕࡸࠖࡾ ࣟ࢔ࠕࠊࡣ࡟ලయⓗࠋࡓࡋ⏬௻࡟୰ᚰࢆ࣐࣮ࢸࡓࡗ࠶ࡢ要ᮃࡽ࠿ᑠ・୰学校ࠊࡓࡲࠊࠖ

࠺ࢁసࢆࣝࢻ࣐ࣥࣕ࢟ ୙ᛮ㆟ࡢࣜ࢝ࣝ࢔࡜య㦂㸟㓟ࠕࠊࠖ ༤ኈ㸟࣮ࢠࣝࢿ࢚ࡶྩࠕࠊࠖ ࡢ య㦂㸟ᴟపࠕࠊࠖ

ୡ⏺ 学⛉ࡢࡾᅇࡢయ㦂㸟㌟ࠕࠊࠖ ࣟࢺࣞࠕࠊࠖ 79 సࢆࣥࣙࢩ࣮ࢿ࣑ࣝ࢖ࢫ࣐ࢫࣜࢡࠕࡸࠖ࠺ࢁసࢆ࣒࣮ࢤ

࡛ࠖ࠺ࢁ ᖹᡂࠊࡓࡲࠋࡿ࠶ �� 年ᗘࡣ᪂࡟ࡓ⮬↛ほᐹᩍᐊࢆ௻⏬ࠕࠊࡋ名護ࡢ㌟㏆ࢆ↛⮬࡞᥈᳨࠺ࡼࡋ㸟ࠖ

ᖹᡂࠋࡓࡋᐇ᪋ࢆ �� 年ᗘࡣ◊ಟ఍ᐇ᪋ᆺࡢ௻⏬࡟ᛂເࠕࠊࡋ㞳ᓥࢫࢱ࢟ࣅࣘࡿࡅ࠾࡟ᢏ⾡ᬑཬࡵࡓࡢ

 ࠋࡔࢇ⤌ࡾྲྀ࡟ேᮦ⫱ᡂࠖࡢ

 -67 ᪂ࠊࡵࡓࡢࡑࠋࡿ࠸࡚ࢀࡽࡵồࡀ᪂つᛶࠊᨵၿⅬࡢ࡜࣐࣮ࢸ・⏬௻ࡢᚑ᮶ࠊ࡚ࡋ࡜௳ᛂເ᮲ࡢ࡬

つࡢ࣐࣮ࢸ㛤発ࠊࡶ࡛࣐࣮ࢸࡌྠࠊࡸෆᐜࡢᨵၿ࡜ᩍᮦࡢ㛤発ࠋࡔࢇ⤌ࡾྲྀ࡟⾲ � ࡟ -67 ࡓࢀࡉ᥇ᢥ࡟

௻⏬名ࡧࡼ࠾࣐࣮ࢸࠊ地ᇦࠊཧຍ⪅ࠋࡍ♧ࢆ 

 

 

⾲ � ⛉学ᢏ⾡᣺⯆ᶵᵓ࡟᥇ᢥࡓࢀࡉෆᐜ୍ぴ 

ᅗ �  ⛉学ࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥάືࢆᐇ᪋ࡓࡋሙ所 
ձ 名護市 ղ ⢖ᅜᮧ ճ ᐑ古ᓥ市 մ ከⰋ㛫ᮧ

յ ▼ᇉ市 ն ➉ᐩ⏫ շ ୚㑣ᅜ⏫  

ᖹᡂ �� 年ᗘ 

௻⏬名㸸㞳ᓥࡢᑠ୰学⏕ࢆᑐ㇟ࡓࡋ࡜⛉学ᩍᐊ࣮࢔ࢶ����（▼ᇉ市） 

࠺ࢁసࢆࣝࢻ࣐ࣥࣕ࢟ࣟ࢔ࠕ㸸࣐࣮ࢸ  ୙ᛮ㆟ࠖࡢࣜ࢝ࣝ࢔࡜య㦂㸟㓟ࠕࠖ

༤ኈ㸟࣮ࢠࣝࢿ࢚ࡶྩࠕ  ࠖ⏺ୡࡢ య㦂㸟ᴟపࠕࠖ

୺ᢸᙜ⪅㸸ᒇⰋ ᮅᗣࠊ๪ᢸᙜ⪅㸸⸝ᒇ ⱥ௓ 

ཧຍ⪅㸸ᑠ・୰学⏕ ᘏ࡭ ��� 名 

ᖹᡂ �� 年ᗘ 

௻⏬名㸸㞳ᓥࡢᑠ୰学⏕ࢆᑐ㇟ࡓࡋ࡜⛉学ᩍᐊ࣮࢔ࢶ����（ᐑ古ᓥ市） 

࠺ࢁసࢆࣝࢻ࣐ࣥࣕ࢟ࣟ࢔ࠕ㸸࣐࣮ࢸ ༤ኈ࣮ࢠࣝࢿ࢚ࡶྩࠕࠖ 学ࠖ⛉ࡢࡾᅇࡢయ㦂㸟㌟ࠕࠖ

୺ᢸᙜ⪅㸸బ➉ ༟ᙪࠊ๪ᢸᙜ⪅㸸⸝ᒇ ⱥ௓ 

ཧຍ⪅㸸ᑠ・୰学⏕ ᘏ࡭ �� 名 

 

ձղ 

ճ
մ

յն
շ

①②

③

④

⑤⑥⑦

①②

③

④

⑤⑦ ⑥
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3 㸬⛉Ꮫࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥάືࡢᐇ᪋஦౛ 

3 - 1. 㞳ᓥࡢᑠ୰Ꮫ⏕ࢆᑐ㇟ࡓࡋ࡜⛉Ꮫᩍᐊ࣮࢔ࢶ 

J ST ࿘ࡵࡌࡣࢆἈ⦖ᮏᓥࠊࡅཷࢆᨭ᥼ࡢ㐃ᦠ᥎㐍஦ᴗ ᶵ㛵άືᨭ᥼ࠖࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥᏛ⛉ࠕࡢ

㎶㞳ᓥࠕ࡚࠸࠾࡟⛉Ꮫᩍᐊࠖࢆᐇ᪋ࠋࡓࡋᐇ᪋ࡓࡋෆᐜࠊࡣ௨ୗࡢ㏻ࠋࡿ࠶࡛ࡾ 

 ࠖ࠺ࢁసࢆࣝࢻ࣐ࣥࣕ࢟ࣟ࢔ࠕ(1)

ᅗࢆᵝᏊࡢ〇సࣝࢻ࣐ࣥࣕ࢟ࣟ࢔ࡢࣉ࢖ࢱࢫࢡࢵ࢙࣡ࣝࢪ 2 ㈅ࠊ◁࡟୰ࡢࢫࣛࢢࡣ㐩ࡶ࡝Ꮚࠋࡍ♧࡟

Ẇࠊ࡝࡞⏝ពࡓࢀࡉᮦᩱࢆᛮ࠸ᛮ࡟࠸㓄⨨ࠊࡋ㏱᫂࡜㟷ࡢ㸰Ⰽࢆ࢘ࣟࡓࡅ⁐ࡢ㸰ᒙࠊ㸱ᒙ࡟ධࠊࢀᐜჾ

ࠊࣟࡵᅛ࡟ࡵᩳࢆ࢘ࣟࡅഴࢆ ࠋࡓ࠸࡛ࢇࡋᴦࢆࡾసࣝࢻ࣐ࣥࣕ࢟ࣟ࢔ࣝࢼࢪࣜ࢜ࠊࡋ⨨㓄ࢆ㈅Ẇ࡟㛫ࡢ࢘

࡞ࡿ࠸⏝ࢆ⢭Ἔࡓࡋᢳฟࡽ࠿Ἀ⦖㧗ᑓ࡛᭶᱈ࠊࡸࡢࡶࡢᕷ㈍ࠊࡣᡂศ࣐ࣟ࢔ࡿ࠸⏝࡟ࣝࢻ࣐ࣥࣕ࢟ࣟ࢔

 ࠋࡓࡋᕤኵ࡝

 ༤ኈ㸟࣮ࠖࢠࣝࢿ࢚ࡶྩࠕ (2)

 ᅗ 3ࠥ4 ᅗࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡢ༤ኈ࣮ࠖࢠࣝࢿ࢚ࡶྩࠕࡣ ⮬ࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡢ㌿㌴Ⓨ㟁⮬ࡣ 3

㌿㌴࡚ࡗࡼ࡟࡜ࡇࡄ₈ࢆ⮬ື㌴ࡢⓎ㟁ᶵࢆᅇ࡚ࡗࡼ࡟ࣝࢿࣃࠊࡋⓎ㟁㔞ࡀศࠋࡓࡋ࡟࠺ࡼࡿ࠿ᅗ 4 ගࡣ

Ⓨ㟁ᐇ㦂ࡢᵝᏊ࡛ࠋࡿ࠶ᕷ㈍ࡢ㟁ụࢆ࣮࢝ࢵ࢙ࢳᑠ࡞ࡉ㟁ᅽ࡛ࡶ㔪ࡀ᣺࡟࠺ࡼࡿࢀᨵ㐀ࠊࡋ㟁ᅽࡢኚ໬

ᐇ㦂⿦ࡿࡍ⩦Ꮫࢆࡳ⤌௙ࡢⅆຊⓎ㟁ࠋࡓࡋ〇స࡚ࡏࢃྜࡳ⤌ࢆග㟁ụ࡜⡆᫆㟁ᅽィࡓࡋ࡟࠺ࡼࡿ࠿ศࡀ

୺ᢸᙜ⪅㸸బ➉ ༟ᙪࠊ๪ᢸᙜ⪅㸸⸝ᒇ ⱥ௓ 

ཧຍ⪅㸸ᑠ࣭୰Ꮫ⏕ ᘏ࡭ 7 9 ྡ 

ᖹᡂ 22 ᖺᗘ 

௻⏬ྡ㸸ྡㆤࡢ㌟㏆ࢆ↛⮬࡞᥈᳨࠺ࡼࡋ㸟㸦ྡㆤᕷ㸧 

㸟࠺ࡼࡋ᥈᳨ࢆᾏᓊࡢㆤྡࠕ㸸࣐࣮ࢸ  㸟ࠖ࠺ࡼࡋ᥈᳨ࢆ᳃ᯘࡢㆤྡࠕࠖ

�㸟ࠖ࠺ࡼࡋ᥈᳨ࢆᾏ୰ࡢㆤྡࠕ  

୺ᢸᙜ⪅㸸Ώ㑔 ㅬኴࠊ๪ᢸᙜ⪅㸸ᒇⰋ ᮅᗣ 

ཧຍ⪅㸸ᾏᓊࡣᑠ࣭୰Ꮫ⏕ ぶᏊᘏ࡭ 20 ࡣ᳃ᯘࠊ⤌ 10 ௦㹼6 0 ௦ ᘏ࡭ 37 ྡ 

௻⏬ྡ㸸㞳ᓥࡢᑠ୰Ꮫ⏕ࢆᑐ㇟ࡓࡋ࡜㟁Ꮚᕤసᩍᐊ2010࣮࢔ࢶ 

㸦ከⰋ㛫ᮧࠊᐑྂᓥᕷࠊ⢖ᅜᮧྡࠊㆤᕷ㸧 

ࣟࢺࣞࠕ㸸࣐࣮ࢸ TV ࠺ࢁసࢆ࣒࣮ࢤ  ࠖ࠺ࢁసࢆࣥࣙࢩ࣮ࢿ࣑ࣝ࢖ࢫ࣐ࢫࣜࢡࠕࠖ

୺ᢸᙜ⪅㸸⸝ᒇ ⱥ௓ࠊ๪ᢸᙜ⪅㸸㔮 ೺Ꮥ 

ཧຍ⪅㸸ᑠᏛ 3 ᖺ⏕㹼୰Ꮫ⏕ ⢖ᅜᮧ 27 ࡭ከⰋ㛫ᮧ ᘏࠊྡ 130 ᐑྂᓥᕷࠊྡ 32  ࠊྡ

ྡㆤᕷ ᘏ࡭ 6 5 ྡ 

ᖹᡂ 23 ᖺᗘ 

௻⏬ྡ㸸ඵ㔜ᒣᆅᇦࡢᑠ୰Ꮫ⏕ࢆᑐ㇟ࡓࡋ࡜⛉Ꮫᩍᐊ࣮࢔ࢶ㸦➉ᐩ⏫ࠊ୚㑣ᅜ⏫㸧 

୙ᛮ㆟ࡢࣜ࢝ࣝ࢔࡜య㦂㸟㓟ࠕ㸸࣐࣮ࢸ  ࠖ⏺ୡࡢ య㦂㸟ᴟపࠕࠖ

୺ᢸᙜ⪅㸸Ώ㑔 ㅬኴࠊ๪ᢸᙜ⪅㸸ᒇⰋ ᮅᗣ 

ཧຍ⪅㸸ᑠ࣭୰Ꮫ⏕ ᘏ࡭ 28 ྡ 

௻⏬ྡ㸸㞳ᓥࢫࢱ࢟ࣅࣘࡿࡅ࠾࡟ᢏ⾡ᬑཬࡢࡵࡓࡢேᮦ⫱ᡂ㸦⢖ᅜᮧ㸧 

୺ᢸᙜ⪅㸸⸝ᒇ ⱥ௓ࠊ๪ᢸᙜ⪅㸸బ➉�༟ᙪ 

ཧຍ⪅㸸ᑠᏛ⏕㹼୍⯡ ᘏ࡭ 7 7  ྡ 

IHࠊ࠸⏝ࢆࣥ࢝ࣖࡢᕷ㈍࡟⵨ẼⓎ⏕㒊ࠊࡣ⨨ ࡟࠺ࡼࡿࡁᚤㄪᩚ࡛ࡀฟຊ㸦⵨ẼⓎ⏕㔞㸧ࡾࡼ࡟࣮ࢱ࣮ࣄ

ᕤኵࠋࡓࡋᏊࡶ࡝㐩ࡣⓎ㟁᪉ἲࡢ㐪࡚࠸ࡘ࡟࠸Ꮫ⩦࡟࣮ࢠࣝࢿ࢚ࠊࡋᑐࡿࡍ⯆࿡࡜㛵ᚰࢆᣢࡓࡗᵝᏊ࡛

 ࠋࡓࡋయ㦂ࢆࡳ⤌௙ࡢⓎ㟁࡜ࡉ኱ኚࡿసࢆᐇ㦂࡛㟁Ẽࡢࡽࢀࡇࠋࡓࡗ࠶

୙ᛮ㆟ࡢࣜ࢝ࣝ࢔࡜య㦂㸟㓟ࠕ (3)  Ꮫࠖ⛉ࡢࡾᅇࡢయ㦂㸟㌟ࠕࠊࠖ

ᅗ 5 ࡽࡀ࡞ࡋẚ㍑࡜Ⰽᣦᶆࢆኚ໬ࡢⰍࡢ୓⬟ヨ㦂⣬ࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡿ࡭ㄪࢆᛶࣜ࢝ࣝ࢔࡜㓟ᛶࡣ

ὀព῝ࡃほᐹࠊࡋ㓟ᛶࠊ୰ᛶࣜ࢝ࣝ࢔ࠊᛶ࡟ศ㢮ࡢࡽࢀࡑࠊ࡟ࡶ࡜࡜ࡿࡍᛶ㉁ࡢ୰࡛ࡶᙉᙅ࡜ࡇࡿ࠶ࡀ

ᢳࠊࡋᢳฟࢆⰍ⣲࡚ࡋ₽ࡾࡍࢆⰼ⏕ࡢ≀᳜࡞㌟㏆ࡸࢶ࣋ࣕ࢟⣸ࠊࡣᐇ㦂࡛ࡓ࠸⏝ࢆ⸆ヨࠋࡓ࠸࡚࠸㦫࡟

ฟࡓࡋⰍ⣲ࠊ࡟㓟ᛶࣜ࢝ࣝ࢔ࡸᛶࡢ⁐ᾮࢆධ࡜ࡿࢀⰍࡀ一▐࡟ኚ໬ࡿࡍᵝᏊࢆ㦫ࡽࡀ࡞ࡁほᐹࠋࡓ࠸࡚ࡋ 

⏺ୡࡢ య㦂㸟ᴟపࠕ (4)  Ꮫࠖ⛉ࡢࡾᅇࡢయ㦂㸟㌟ࠕࠊࠖ

 ᅗ 6ࠥ7 ᅗࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡓ࠸⏝ࢆᾮయ❅⣲ࡣ 6 ࡃ⬤ࡀ㉁≀ࡢ࡝࡞ⰼ⏕ࠊ⣬ࡣ࡛⏺ୡࡢ ᴟపࡣ

Ꮚ࡟ᵝᏊࡿࡅ○࡟ᡭ࡛⡆༢ࡀⰼࡸ⣬ࡓࡗ෾ࠊࡋᾐ࡟ᾮయ❅⣲ࢆⰼ⏕ࡸ⣬ࡓࢀ⃿ࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡿ࡞

ᅗࠋࡓ࠸࡚ࡋほᐹࢆ∦◚ࡓࡅ○ࠊࡁ㦫ࡽࡀ࡞ࡆୖࢆḼኌࡣ㐩ࡶ࡝ 7 ࡍほᐹࢆែ୕ࡢ㉁≀ࡓࡗ౑ࢆ⯪㢼ࡣ

ࠊࡾࡀୗࡀᗘ ࡢẼ✵ࡢ୰ࡢ⯪㢼ࠊ࡜ࡍᾐ࡟ᾮయ❅⣲ࢆ⯪㢼ࡓࡏࡲࡽ⭾࡛ࢀẼධ✵ࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡿ

య✚ࡀῶᑡࡣ࡟࠸ࡘࠊࡋ㢼⯪ࡢ୰ࡢ✵Ẽࡶᾮ໬ࡿࡍᵝᏊࢆほᐹࠋࡓࡋᏊࡶ࡝㐩ࡣ㢼⯪ࡢ୰ࡓࡁ࡛࡟ᾮయ

㸦ᾮ໬✵Ẽ㸧ࢆ୙ᛮ㆟࡟࠺ࡑほᐹࠊࡋᾮయ❅⣲ࡽ࠿ฟ࡜ࡍ୰ࡢᾮయࡀῶᑡ㸦⵨Ⓨ㸧ࠊࡋ㢼⯪ࡼࡢ࡜ࡶࡀ

࠸ࡘ࡟Ẽయ㸧ࠊᾮయࠊែ㸦ಶయ୕ࡢ㉁≀ࠊࡣ࡟⏕୰Ꮫࠋࡓ࠸࡚ࡋほᐹࡃ῝࿡⯆ࢆᵝᏊࡃ࠸࡛ࢇࡽ⭾࡟࠺

࡚ㄝ࡚᫂ࡋᐇ㦂ࠋࡓࡗ⾜ࢆẼయࡽ࠿ᾮయࠊᾮయࡽ࠿Ẽయࡢ࡬ኚ໬ࢆὀព῝ࡃほᐹࠋࡓ࠸࡚ࡋ 

 
ᅗ  〇సࣝࢻ࣐ࣥࣕ࢟ࣟ࢔ 2

 
ᅗ  ༤ኈ࣮ࢠࣝࢿ࢚ࡶྩ 3
⮬㌿㌴Ⓨ㟁ࡢᐇ㦂ࡢᵝᏊ 

 
ᅗ  ༤ኈ࣮ࢠࣝࢿ࢚ࡶྩ 4

ගⓎ㟁ᐇ㦂ࡢᵝᏊ 

 
ᅗ  ᐇ㦂ࡓ࠸⏝ࢆⰍ⣲ࡢ≀᳜ 5

 
ᅗ 6 య㦂㸟ᴟప ࡢୡ⏺ 

⣬ࠊ⏕ⰼࢆ౑ࡓࡗᐇ㦂ࡢᵝᏊ 
 

ᅗ 7 య㦂㸟ᴟప ࡢୡ⏺ 
㢼⯪ࢆ౑ࡓࡗᐇ㦂ࡢᵝᏊ 

 

���� ⮬↛ほᐹᩍᐊࠥྡࠕㆤࡢ㌟㏆ࢆ↛⮬࡞᥈᳨࠺ࡼࡋ㸟ࠖ 

ᆅඖ࡛⏕άࡿࡍேࡣ࡚ࡗ࡜࡟ࠎ㌟㏆࡛ぢ័ࡿ࠸࡚ࢀᒣࡸᾏ࡟࠿ࡎࢃࠊࡶぢ᪉ࢆኚ࡟ࡇࡑࠊ࡛࡜ࡇࡿ࠼
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IHࠊ࠸⏝ࢆࣥ࢝ࣖࡢᕷ㈍࡟⵨ẼⓎ⏕㒊ࠊࡣ⨨ ࡟࠺ࡼࡿࡁᚤㄪᩚ࡛ࡀฟຊ㸦⵨ẼⓎ⏕㔞㸧ࡾࡼ࡟࣮ࢱ࣮ࣄ

ᕤኵࠋࡓࡋᏊࡶ࡝㐩ࡣⓎ㟁᪉ἲࡢ㐪࡚࠸ࡘ࡟࠸Ꮫ⩦࡟࣮ࢠࣝࢿ࢚ࠊࡋᑐࡿࡍ⯆࿡࡜㛵ᚰࢆᣢࡓࡗᵝᏊ࡛

 ࠋࡓࡋయ㦂ࢆࡳ⤌௙ࡢⓎ㟁࡜ࡉ኱ኚࡿసࢆᐇ㦂࡛㟁Ẽࡢࡽࢀࡇࠋࡓࡗ࠶

୙ᛮ㆟ࡢࣜ࢝ࣝ࢔࡜య㦂㸟㓟ࠕ (3)  Ꮫࠖ⛉ࡢࡾᅇࡢయ㦂㸟㌟ࠕࠊࠖ

ᅗ 5 ࡽࡀ࡞ࡋẚ㍑࡜Ⰽᣦᶆࢆኚ໬ࡢⰍࡢ୓⬟ヨ㦂⣬ࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡿ࡭ㄪࢆᛶࣜ࢝ࣝ࢔࡜㓟ᛶࡣ

ὀព῝ࡃほᐹࠊࡋ㓟ᛶࠊ୰ᛶࣜ࢝ࣝ࢔ࠊᛶ࡟ศ㢮ࡢࡽࢀࡑࠊ࡟ࡶ࡜࡜ࡿࡍᛶ㉁ࡢ୰࡛ࡶᙉᙅ࡜ࡇࡿ࠶ࡀ

ᢳࠊࡋᢳฟࢆⰍ⣲࡚ࡋ₽ࡾࡍࢆⰼ⏕ࡢ≀᳜࡞㌟㏆ࡸࢶ࣋ࣕ࢟⣸ࠊࡣᐇ㦂࡛ࡓ࠸⏝ࢆ⸆ヨࠋࡓ࠸࡚࠸㦫࡟

ฟࡓࡋⰍ⣲ࠊ࡟㓟ᛶࣜ࢝ࣝ࢔ࡸᛶࡢ⁐ᾮࢆධ࡜ࡿࢀⰍࡀ一▐࡟ኚ໬ࡿࡍᵝᏊࢆ㦫ࡽࡀ࡞ࡁほᐹࠋࡓ࠸࡚ࡋ 

⏺ୡࡢ య㦂㸟ᴟపࠕ (4)  Ꮫࠖ⛉ࡢࡾᅇࡢయ㦂㸟㌟ࠕࠊࠖ

 ᅗ 6ࠥ7 ᅗࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡓ࠸⏝ࢆᾮయ❅⣲ࡣ 6 ࡃ⬤ࡀ㉁≀ࡢ࡝࡞ⰼ⏕ࠊ⣬ࡣ࡛⏺ୡࡢ ᴟపࡣ

Ꮚ࡟ᵝᏊࡿࡅ○࡟ᡭ࡛⡆༢ࡀⰼࡸ⣬ࡓࡗ෾ࠊࡋᾐ࡟ᾮయ❅⣲ࢆⰼ⏕ࡸ⣬ࡓࢀ⃿ࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡿ࡞

ᅗࠋࡓ࠸࡚ࡋほᐹࢆ∦◚ࡓࡅ○ࠊࡁ㦫ࡽࡀ࡞ࡆୖࢆḼኌࡣ㐩ࡶ࡝ 7 ࡍほᐹࢆែ୕ࡢ㉁≀ࡓࡗ౑ࢆ⯪㢼ࡣ

ࠊࡾࡀୗࡀᗘ ࡢẼ✵ࡢ୰ࡢ⯪㢼ࠊ࡜ࡍᾐ࡟ᾮయ❅⣲ࢆ⯪㢼ࡓࡏࡲࡽ⭾࡛ࢀẼධ✵ࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡿ

య✚ࡀῶᑡࡣ࡟࠸ࡘࠊࡋ㢼⯪ࡢ୰ࡢ✵Ẽࡶᾮ໬ࡿࡍᵝᏊࢆほᐹࠋࡓࡋᏊࡶ࡝㐩ࡣ㢼⯪ࡢ୰ࡓࡁ࡛࡟ᾮయ

㸦ᾮ໬✵Ẽ㸧ࢆ୙ᛮ㆟࡟࠺ࡑほᐹࠊࡋᾮయ❅⣲ࡽ࠿ฟ࡜ࡍ୰ࡢᾮయࡀῶᑡ㸦⵨Ⓨ㸧ࠊࡋ㢼⯪ࡼࡢ࡜ࡶࡀ

࠸ࡘ࡟Ẽయ㸧ࠊᾮయࠊែ㸦ಶయ୕ࡢ㉁≀ࠊࡣ࡟⏕୰Ꮫࠋࡓ࠸࡚ࡋほᐹࡃ῝࿡⯆ࢆᵝᏊࡃ࠸࡛ࢇࡽ⭾࡟࠺

࡚ㄝ࡚᫂ࡋᐇ㦂ࠋࡓࡗ⾜ࢆẼయࡽ࠿ᾮయࠊᾮయࡽ࠿Ẽయࡢ࡬ኚ໬ࢆὀព῝ࡃほᐹࠋࡓ࠸࡚ࡋ 

 
ᅗ  〇సࣝࢻ࣐ࣥࣕ࢟ࣟ࢔ 2

 
ᅗ  ༤ኈ࣮ࢠࣝࢿ࢚ࡶྩ 3
⮬㌿㌴Ⓨ㟁ࡢᐇ㦂ࡢᵝᏊ 

 
ᅗ  ༤ኈ࣮ࢠࣝࢿ࢚ࡶྩ 4

ගⓎ㟁ᐇ㦂ࡢᵝᏊ 

 
ᅗ  ᐇ㦂ࡓ࠸⏝ࢆⰍ⣲ࡢ≀᳜ 5

 
ᅗ 6 య㦂㸟ᴟప ࡢୡ⏺ 

⣬ࠊ⏕ⰼࢆ౑ࡓࡗᐇ㦂ࡢᵝᏊ 
 

ᅗ 7 య㦂㸟ᴟప ࡢୡ⏺ 
㢼⯪ࢆ౑ࡓࡗᐇ㦂ࡢᵝᏊ 

 

���� ⮬↛ほᐹᩍᐊࠥྡࠕㆤࡢ㌟㏆ࢆ↛⮬࡞᥈᳨࠺ࡼࡋ㸟ࠖ 

ᆅඖ࡛⏕άࡿࡍேࡣ࡚ࡗ࡜࡟ࠎ㌟㏆࡛ぢ័ࡿ࠸࡚ࢀᒣࡸᾏ࡟࠿ࡎࢃࠊࡶぢ᪉ࢆኚ࡟ࡇࡑࠊ࡛࡜ࡇࡿ࠼

IHࠊ࠸⏝ࢆࣥ࢝ࣖࡢᕷ㈍࡟⵨ẼⓎ⏕㒊ࠊࡣ⨨ ࡟࠺ࡼࡿࡁᚤㄪᩚ࡛ࡀฟຊ㸦⵨ẼⓎ⏕㔞㸧ࡾࡼ࡟࣮ࢱ࣮ࣄ

ᕤኵࠋࡓࡋᏊࡶ࡝㐩ࡣⓎ㟁᪉ἲࡢ㐪࡚࠸ࡘ࡟࠸Ꮫ⩦࡟࣮ࢠࣝࢿ࢚ࠊࡋᑐࡿࡍ⯆࿡࡜㛵ᚰࢆᣢࡓࡗᵝᏊ࡛

 ࠋࡓࡋయ㦂ࢆࡳ⤌௙ࡢⓎ㟁࡜ࡉ኱ኚࡿసࢆᐇ㦂࡛㟁Ẽࡢࡽࢀࡇࠋࡓࡗ࠶

୙ᛮ㆟ࡢࣜ࢝ࣝ࢔࡜య㦂㸟㓟ࠕ (3)  Ꮫࠖ⛉ࡢࡾᅇࡢయ㦂㸟㌟ࠕࠊࠖ

ᅗ 5 ࡽࡀ࡞ࡋẚ㍑࡜Ⰽᣦᶆࢆኚ໬ࡢⰍࡢ୓⬟ヨ㦂⣬ࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡿ࡭ㄪࢆᛶࣜ࢝ࣝ࢔࡜㓟ᛶࡣ

ὀព῝ࡃほᐹࠊࡋ㓟ᛶࠊ୰ᛶࣜ࢝ࣝ࢔ࠊᛶ࡟ศ㢮ࡢࡽࢀࡑࠊ࡟ࡶ࡜࡜ࡿࡍᛶ㉁ࡢ୰࡛ࡶᙉᙅ࡜ࡇࡿ࠶ࡀ

ᢳࠊࡋᢳฟࢆⰍ⣲࡚ࡋ₽ࡾࡍࢆⰼ⏕ࡢ≀᳜࡞㌟㏆ࡸࢶ࣋ࣕ࢟⣸ࠊࡣᐇ㦂࡛ࡓ࠸⏝ࢆ⸆ヨࠋࡓ࠸࡚࠸㦫࡟

ฟࡓࡋⰍ⣲ࠊ࡟㓟ᛶࣜ࢝ࣝ࢔ࡸᛶࡢ⁐ᾮࢆධ࡜ࡿࢀⰍࡀ一▐࡟ኚ໬ࡿࡍᵝᏊࢆ㦫ࡽࡀ࡞ࡁほᐹࠋࡓ࠸࡚ࡋ 

⏺ୡࡢ య㦂㸟ᴟపࠕ (4)  Ꮫࠖ⛉ࡢࡾᅇࡢయ㦂㸟㌟ࠕࠊࠖ

 ᅗ 6ࠥ7 ᅗࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡓ࠸⏝ࢆᾮయ❅⣲ࡣ 6 ࡃ⬤ࡀ㉁≀ࡢ࡝࡞ⰼ⏕ࠊ⣬ࡣ࡛⏺ୡࡢ ᴟపࡣ

Ꮚ࡟ᵝᏊࡿࡅ○࡟ᡭ࡛⡆༢ࡀⰼࡸ⣬ࡓࡗ෾ࠊࡋᾐ࡟ᾮయ❅⣲ࢆⰼ⏕ࡸ⣬ࡓࢀ⃿ࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡿ࡞

ᅗࠋࡓ࠸࡚ࡋほᐹࢆ∦◚ࡓࡅ○ࠊࡁ㦫ࡽࡀ࡞ࡆୖࢆḼኌࡣ㐩ࡶ࡝ 7 ࡍほᐹࢆែ୕ࡢ㉁≀ࡓࡗ౑ࢆ⯪㢼ࡣ

ࠊࡾࡀୗࡀᗘ ࡢẼ✵ࡢ୰ࡢ⯪㢼ࠊ࡜ࡍᾐ࡟ᾮయ❅⣲ࢆ⯪㢼ࡓࡏࡲࡽ⭾࡛ࢀẼධ✵ࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡿ

య✚ࡀῶᑡࡣ࡟࠸ࡘࠊࡋ㢼⯪ࡢ୰ࡢ✵Ẽࡶᾮ໬ࡿࡍᵝᏊࢆほᐹࠋࡓࡋᏊࡶ࡝㐩ࡣ㢼⯪ࡢ୰ࡓࡁ࡛࡟ᾮయ

㸦ᾮ໬✵Ẽ㸧ࢆ୙ᛮ㆟࡟࠺ࡑほᐹࠊࡋᾮయ❅⣲ࡽ࠿ฟ࡜ࡍ୰ࡢᾮయࡀῶᑡ㸦⵨Ⓨ㸧ࠊࡋ㢼⯪ࡼࡢ࡜ࡶࡀ

࠸ࡘ࡟Ẽయ㸧ࠊᾮయࠊែ㸦ಶయ୕ࡢ㉁≀ࠊࡣ࡟⏕୰Ꮫࠋࡓ࠸࡚ࡋほᐹࡃ῝࿡⯆ࢆᵝᏊࡃ࠸࡛ࢇࡽ⭾࡟࠺

࡚ㄝ࡚᫂ࡋᐇ㦂ࠋࡓࡗ⾜ࢆẼయࡽ࠿ᾮయࠊᾮయࡽ࠿Ẽయࡢ࡬ኚ໬ࢆὀព῝ࡃほᐹࠋࡓ࠸࡚ࡋ 

 
ᅗ  〇సࣝࢻ࣐ࣥࣕ࢟ࣟ࢔ 2

 
ᅗ  ༤ኈ࣮ࢠࣝࢿ࢚ࡶྩ 3
⮬㌿㌴Ⓨ㟁ࡢᐇ㦂ࡢᵝᏊ 

 
ᅗ  ༤ኈ࣮ࢠࣝࢿ࢚ࡶྩ 4

ගⓎ㟁ᐇ㦂ࡢᵝᏊ 

 
ᅗ  ᐇ㦂ࡓ࠸⏝ࢆⰍ⣲ࡢ≀᳜ 5

 
ᅗ 6 య㦂㸟ᴟప ࡢୡ⏺ 

⣬ࠊ⏕ⰼࢆ౑ࡓࡗᐇ㦂ࡢᵝᏊ 
 

ᅗ 7 య㦂㸟ᴟప ࡢୡ⏺ 
㢼⯪ࢆ౑ࡓࡗᐇ㦂ࡢᵝᏊ 

 

���� ⮬↛ほᐹᩍᐊࠥྡࠕㆤࡢ㌟㏆ࢆ↛⮬࡞᥈᳨࠺ࡼࡋ㸟ࠖ 

ᆅඖ࡛⏕άࡿࡍேࡣ࡚ࡗ࡜࡟ࠎ㌟㏆࡛ぢ័ࡿ࠸࡚ࢀᒣࡸᾏ࡟࠿ࡎࢃࠊࡶぢ᪉ࢆኚ࡟ࡇࡑࠊ࡛࡜ࡇࡿ࠼

IHࠊ࠸⏝ࢆࣥ࢝ࣖࡢᕷ㈍࡟⵨ẼⓎ⏕㒊ࠊࡣ⨨ ࡟࠺ࡼࡿࡁᚤㄪᩚ࡛ࡀฟຊ㸦⵨ẼⓎ⏕㔞㸧ࡾࡼ࡟࣮ࢱ࣮ࣄ

ᕤኵࠋࡓࡋᏊࡶ࡝㐩ࡣⓎ㟁᪉ἲࡢ㐪࡚࠸ࡘ࡟࠸Ꮫ⩦࡟࣮ࢠࣝࢿ࢚ࠊࡋᑐࡿࡍ⯆࿡࡜㛵ᚰࢆᣢࡓࡗᵝᏊ࡛

 ࠋࡓࡋయ㦂ࢆࡳ⤌௙ࡢⓎ㟁࡜ࡉ኱ኚࡿసࢆᐇ㦂࡛㟁Ẽࡢࡽࢀࡇࠋࡓࡗ࠶

୙ᛮ㆟ࡢࣜ࢝ࣝ࢔࡜య㦂㸟㓟ࠕ (3)  Ꮫࠖ⛉ࡢࡾᅇࡢయ㦂㸟㌟ࠕࠊࠖ

ᅗ 5 ࡽࡀ࡞ࡋẚ㍑࡜Ⰽᣦᶆࢆኚ໬ࡢⰍࡢ୓⬟ヨ㦂⣬ࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡿ࡭ㄪࢆᛶࣜ࢝ࣝ࢔࡜㓟ᛶࡣ

ὀព῝ࡃほᐹࠊࡋ㓟ᛶࠊ୰ᛶࣜ࢝ࣝ࢔ࠊᛶ࡟ศ㢮ࡢࡽࢀࡑࠊ࡟ࡶ࡜࡜ࡿࡍᛶ㉁ࡢ୰࡛ࡶᙉᙅ࡜ࡇࡿ࠶ࡀ

ᢳࠊࡋᢳฟࢆⰍ⣲࡚ࡋ₽ࡾࡍࢆⰼ⏕ࡢ≀᳜࡞㌟㏆ࡸࢶ࣋ࣕ࢟⣸ࠊࡣᐇ㦂࡛ࡓ࠸⏝ࢆ⸆ヨࠋࡓ࠸࡚࠸㦫࡟

ฟࡓࡋⰍ⣲ࠊ࡟㓟ᛶࣜ࢝ࣝ࢔ࡸᛶࡢ⁐ᾮࢆධ࡜ࡿࢀⰍࡀ一▐࡟ኚ໬ࡿࡍᵝᏊࢆ㦫ࡽࡀ࡞ࡁほᐹࠋࡓ࠸࡚ࡋ 

⏺ୡࡢ య㦂㸟ᴟపࠕ (4)  Ꮫࠖ⛉ࡢࡾᅇࡢయ㦂㸟㌟ࠕࠊࠖ

 ᅗ 6ࠥ7 ᅗࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡓ࠸⏝ࢆᾮయ❅⣲ࡣ 6 ࡃ⬤ࡀ㉁≀ࡢ࡝࡞ⰼ⏕ࠊ⣬ࡣ࡛⏺ୡࡢ ᴟపࡣ

Ꮚ࡟ᵝᏊࡿࡅ○࡟ᡭ࡛⡆༢ࡀⰼࡸ⣬ࡓࡗ෾ࠊࡋᾐ࡟ᾮయ❅⣲ࢆⰼ⏕ࡸ⣬ࡓࢀ⃿ࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡿ࡞

ᅗࠋࡓ࠸࡚ࡋほᐹࢆ∦◚ࡓࡅ○ࠊࡁ㦫ࡽࡀ࡞ࡆୖࢆḼኌࡣ㐩ࡶ࡝ 7 ࡍほᐹࢆែ୕ࡢ㉁≀ࡓࡗ౑ࢆ⯪㢼ࡣ

ࠊࡾࡀୗࡀᗘ ࡢẼ✵ࡢ୰ࡢ⯪㢼ࠊ࡜ࡍᾐ࡟ᾮయ❅⣲ࢆ⯪㢼ࡓࡏࡲࡽ⭾࡛ࢀẼධ✵ࠋࡿ࠶ᵝᏊ࡛ࡢᐇ㦂ࡿ

య✚ࡀῶᑡࡣ࡟࠸ࡘࠊࡋ㢼⯪ࡢ୰ࡢ✵Ẽࡶᾮ໬ࡿࡍᵝᏊࢆほᐹࠋࡓࡋᏊࡶ࡝㐩ࡣ㢼⯪ࡢ୰ࡓࡁ࡛࡟ᾮయ

㸦ᾮ໬✵Ẽ㸧ࢆ୙ᛮ㆟࡟࠺ࡑほᐹࠊࡋᾮయ❅⣲ࡽ࠿ฟ࡜ࡍ୰ࡢᾮయࡀῶᑡ㸦⵨Ⓨ㸧ࠊࡋ㢼⯪ࡼࡢ࡜ࡶࡀ
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ᆅඖ࡛⏕άࡿࡍேࡣ࡚ࡗ࡜࡟ࠎ㌟㏆࡛ぢ័ࡿ࠸࡚ࢀᒣࡸᾏ࡟࠿ࡎࢃࠊࡶぢ᪉ࢆኚ࡟ࡇࡑࠊ࡛࡜ࡇࡿ࠼
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⏕ᜥࡿࡍከࡢ≀⏕ࡢࡃᏑᅾ࡟Ẽ࡙ࠊࡁ᪂࡞ࡓⓎぢࡿࢀࡩ࠶࡟᥈᳨࡜࡬ྎ⯙ࡢኚ໬ࠋࡿࡍᮏ௻⏬ࡼࡢࡑࡣ

࡟࡜ࡇࡿࡍ᥈᳨࡟ඹࢆ⏺ୡࡢ≀⏕࡞㌟㏆ࠊࡋඹ᭷࡜⪅ཧຍࢆࡅ࠿ࡗࡁ࡜ࢶࢥࡢ᪉ࡋぢ᪉࣭᥋ࡢ↛⮬࡞࠺

 ࠋࡓࡋ࡜ⓗ┠ࢆ࡜ࡇ࠺ࡽࡶ࡚ࡋ෌Ⓨぢࢆᐆࡢᆅඖࡣ࡟ࡽࡉࠊࡵ῝ࢆゎ⌮࡜࿡⯆ࡿࡍᑐ࡟≀⏕ࠊࡾࡼ

௒ᅇࡢ௻⏬࡛ࠊࡣẚ㍑ⓗほᐹࡢᐜ᫆࡞ᾏᓊ஧ࣨᡤ㸦ᖸ₲࡜◁὾࣭ᾏⲡ⸴ሙ㸹ᅗ 8㸧ࠊ᳃ᯘ஧ࣨᡤ㸦჆ὠ

Ᏹᓅྡ࡜ㆤᓅ㸹ᅗ 9㸧࡚ࡋࡑࠊᐇ㝿࡟ほᐹࡣ࡜ࡇࡿࡍ㞴ࠊࡀ࠸ࡋ෗┿࡚ࡗࡼ࡟࡝࡞యឤ࡛ࡿࡁሙᡤ࡚ࡋ࡜

኱ᾆ‴ࡢᾏ୰ࠕࢆ᥈᳨࡚ࡋ࡜ࠖྎ⯙ࡢ㑅ᢥࠋࡓࡋ㔝እ࡛ࡢ⮬↛ほᐹ఍ࡣ࡟ᾏᓊࡸ᳃ᯘࡢ≀᳜ືࡢ⏕ែ࡟

ヲ࠸ࡋእ㒊ㅮᖌࢆᣍࠋࡓ࠸ཧຍ⪅ࡣㅮᖌࡢຓゝࠊ࡜ࡶࡢ┤᥋ゐࢆ࠸࠾࡟ࠊࡾࡓࢀႥࠊࡾࡔ࠸ጼໃࢆኚ࠼

࡚≀㝜ࢆなࡁ㎸࡜ࡾࡔࢇὀព῝ࡃほᐹࠊࡋᬑẁぢ័ࡿ࠸࡚ࢀ㢼ᬒࡢ୰ࡢ≀᳜ືࡿ࠸࡟᪂࡞ࡓ⏕ែࠊࡾ▱ࢆ

㌟㏆ࡿ࡞␗ࡣ࡜࡛ࡲࢀࡇࢆ↛⮬࡞どⅬࡽ࠿ぢࠋࡓ࠸࡚ࡋ࠾࡞ࡵࡘᾏ୰᥈᳨࡛ྡࠊࡣㆤᕷࡢᅗ᭩㤋ࡢ༠ຊ

ࡓࡋ᧜ᙳࡀ࣒࣮ࢳ࣮ࣂ࢖ࢲࡢᆅඖࠊᚓ࡚ࢆ 700 ᯛࢆ㉸ࡿ࠼෗┿ࠊ࡜ᾏ⸴ᶆᮏࠊ㈅ࡢࢽ࢘ࡸ㦵᱁ᶆᮏࢆᒎ

㸦ᅗࡓࡋ㛤ദࡾΏ࡟一㐌㛫ࢆᒎ♧఍ࡓࡋ♧ 10㸧ࠋ᮶ሙ⪅ࡣ෗┿ࡸᶆᮏࢆ⯆࿡῝࡟࠺ࡑほᐹࠊࡋ⇕ᚰࢫ࡟

㌟㏆ࡣࡽ࠿⪅ཧຍࠋࡓࡋ᥈᳨࡟␲ఝⓗࢆ⏺ୡࡢࡕࡓ≀ࡁ⏕ࡿࡀᗈ࡟୰ࡢᾏ࡞㌟㏆ࠊࡁ⪺ࢆㄝ᫂ࡢࣇࢵࢱ

㛵࡟≀⏕ࡢᾏࡢㆤᕷྡ࡟ᒎ♧఍ᮇ㛫୰ࠊࡓࡲࠋࡓࢀࡽࡏከᩘᐤࡀឤ᝿ࡢ࡜ࡓࡗࢃኚࡀぢ᪉ࡿࡍᑐ࡟ᾏ࡞

ࢆㅮ₇఍ࡿࡍ 3 ᅇ㛤ദࠋࡓࡋㅮ₇఍࡛ྡࠊࡣㆤࡢᆅ࡛⏕≀ࢆ⪅✲◊ࡓࡁ࡚ࡋࢆ✲◊ࡢㅮᖌ࡚ࡋ࡜ᣍࠊࡁ

一⯡ࡢ᪉ࢆࠎᑐ㇟ࠊ࡟ศ࠸ࡍࡸࡾ࠿ᇶ♏ⓗ࡞ヰࡢ✲◊ࡢ࡛ࡲࢀࡇ࡜ᡂᯝࡾ⧊ࢆ஺࠾࡚ࡐヰࠋࡓ࠸ࡔࡓ࠸

⤖ᯝ࡚ࡋ࡜ᮏ௻⏬ࡀ◊✲ᡂᯝࢆᆅඖఫẸ࡟㑏ඖࡿࡍ㈗㔜࡞ሙࠋࡓࡗ࡞ࡶ࡜ 

 

����  㞳ᓥࡢᑠ୰Ꮫ⏕ࢆᑐ㇟ࡓࡋ࡜㟁Ꮚᕤసᩍᐊ࣮࢔ࢶ 

 㟁Ꮚᕤసᩍᐊࠊࡣᇶ┙ࡿ࡞࡜㟁Ꮚ⏘業ࡀ㠀ᖖ࡟ᑡࡽ࠿࡜ࡇ࠸࡞Ἀ⦖ᮏᓥ࡝ࢇ࡜࡯ࡶ࡚࠸࠾࡟ᐇ᪋ࢀࡉ

ࢪᑡᖺ㸦ࣛ࢜ࢪࣛࠕ࡟ࡵࡓࡿࡍᢎ⥅ࢆ⾡ᢏࡢ࡚ࡋ࡜㟁Ꮚ❧ᅜࠊࡤࢀࡳࢆᬒ⫼࡞఍ⓗ♫ࠊ一᪉ࠋ࠸࡞࠸࡚

ᑡዪ㸧ࠖ࢜ ࡋᴦࡢ㟁Ꮚᕤసࡸࡾࡃ࡙ࡢࡶࠊ࡝࡞ࡿࢀࡉ⾜หࡀ᭩⡠ࡸ㞧ㄅࡢᇶᯈ௜࡜࠺ࡑࡸቑࡶ࡛ࡋᑡࢆ

࠸࠺ࡇࡽ࠿ᬑཬࡢࢺࢵࢿ࣮ࢱࣥ࢖ࠊࡣ㏆ᖺ࡛࡟≉ࠋࡿ࠸࡚ࢀࢃ⾜࡟άⓎࡀࡳ⤌ࡾྲྀࡿࡍ࡜࠺ࡼ࠼ఏࢆࡉ

ࡢ㟁Ꮚᕤసࠊࡣࡽ⪅ⴭࠊ࡛ࡇࡑࠋࡿ࠸࡚ࡁ࡚ࡗ࡞࡜⬟ྍࡀධᡭ࡟㏻ಙ㈍኎࡛ᐜ᫆ࡀ㟁Ꮚ㒊ရࡸ᭩⡠ࡓࡗ

㞧ㄅࡸ᭩⡠ࢆᡭࠊ࡟ࡁ࡜ࡓࡋ࡟᢬ᢠ᭱ࡢࡅࡔࡿࡵ⤌ࡾྲྀࡃ࡞ప㝈ࡢ▱㆑ࡔࢇࡣ࡜௜ࡢࡅస業ࡼࡿࡁ࡛ࡀ

ࡋᐇ᪋ࢆ㟁Ꮚᕤసᩍᐊࠖࠕࡿࡍ࡜ෆᐜ࡞࠺ࡼࡿ࠼ᛮ࡜㸟ࠖ࠺ࡼࡳ࡚ࡗࡸࢆ㟁Ꮚᕤసࠕࡃ࠿࡟࡜ࠊࡋ࡟࠺

ࣟࢺࣞࠕ࡟ࡅྥ⏕ᑠᏛࠊࡣ࡚ࡋ࡜㢟ᮦࠋࡓ TV ࠺ࢁసࢆ࣒࣮ࢤ ࡟ࡅྥ⏕୰Ꮫࡽ࠿ᑠᏛ⏕㧗Ꮫᖺࠊࠖ LED

࡛ࡀ࡜ࡇࡿᖐࡕᣢࡲࡲࡢࡑࢆࡢࡶࡓࡋ〇సࠊࡋ࡜ࠖ࠺ࢁసࢆࣥࣙࢩ࣮ࢿ࣑ࣝ࢖ࢫ࣐ࢫࣜࢡࠕࡓࡋ⏝౑ࢆ

ࡏࢃ࠶࡟ࣥ࢖ࢨࢹࡢࣝࢿࣃ〇ࣝࣜࢡ࢔ࠊࡾࢃࡔࡇࡶ࡝࡞Ⰽࡢ㒊ရࡸᇶᯈࠊࡓࡲࠋࡓࡋ࡜ෆᐜࡿࡁ LED

࡟ࢫ࣐ࢫࣜࢡࠊ࣮ࣞࣉࢫ࣮ࣀࢫࠊࣥ࣌ග⺯ࡸࣥ࣌Ἔᛶࠊࡣࣝࢿࣃࡢ〇ࣝࣜࢡ࢔ࠊࡋ࡟࠺ࡼࡿࡁ࡛⨨㓄ࢆ

 ࠋࡓࡋ࡟࠺ࡼࡿࡁ࡛ࢪࣥࣞ࢔ࠊࣥ࢖ࢨࢹ࡟⏤⮬ࡀ⏕ㅮཷࠊࡋព⏝ࢆ࡝࡞࣮ࣝࢩࡔࢇ࡞ࡕ

 
ᅗ 8 ◁὾࣭ᾏⲡ⸴ሙ᥈᳨⦅ ᅗ 9 ྡㆤᓅ᥈᳨⦅ ᅗ 10 ᾏ୰᥈᳨⦅ 
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 ཧຍ⪅ࡢເ㞟ࠊࡣ࡚ࡗࡓ࠶࡟ᆅᇦࡢᩍ⫱ጤဨ఍ࡸබẸ㤋ࡢ඲㠃ⓗ࡞༠ຊྡࠊࡽࡀ࡞ࡁࡔࡓ࠸ࢆ⡙ࡢస

ᡂࡸ఍ሙࡢᡭ㓄ࠋࡓࡗ⾜࡝࡞ᅗ 11ࠥ14 ᅗࠊࢆᵝᏊࡢ㟁Ꮚᕤసᩍᐊࡓࡋ㛤ദሙᡤ࡛ᐇ᪋ྛ࡟ 15ࠥ16 ཷ࡟

ㅮ⏕ࡀ〇సࡓࡋసရࠋࡍ♧ࢆ㢟ᮦࡣ࡚ࡗࡼ࡟㒊ရⅬᩘࡀከࠊࡎࡽࢃ࠿࠿ࡶ࡟࠸㏵୰࡛᣸ᢡࡃ࡞࡜ࡇࡿࡍ

ཧຍ⪅඲ဨ᭱ࡀᚋ࡛ࡲክ୰ࡣ࡟࠿࡞ࠋࡓ࠸࡛ࢇ⤌ࡾྲྀ࡚ࡗ࡞࡟㟁Ꮚᕤసࡢ⤒㦂ࡿ࠶ࡢಖㆤ⪅ཷࠊࡀㅮ⏕

ࡳࡢ⏕ᑠ࣭୰Ꮫࠊࢀࡽࡅぢཷࡶጼࡿ࠸࡚ࡋࢆࡅᡭຓࡢࡅ௜ࡔࢇࡣࡸࢡࢵ࢙ࢳࡢ㟁Ꮚ㒊ရ࡚ࡗ࡞࡟⥴一࡜

 ࠋࡓࡁ࡛ࡀ࡜ࡇࡃࡔࡓ࠸࡛ࢇࡋᴦ࡟᪉ࡢᖺ㱋࠸ᖜᗈࡎࡽ࡞

 

 
ᅗ 11 ⢖ᅜᮧ࡛ࡢ㟁Ꮚᕤసᩍᐊ 

 
ᅗ 12 ከⰋ㛫ᮧ࡛ࡢ㟁Ꮚᕤసᩍᐊ

 
ᅗ 13 ᐑྂᓥ࡛ࡢ㟁Ꮚᕤసᩍᐊ 

 
ᅗ 14 ྡㆤ࡛ࡢ㟁Ꮚᕤసᩍᐊ 

 
ᅗ 15 ཷㅮ⏕ࡢసရ㸦ᐑྂᓥ㸧 

 
ᅗ 16 ཷㅮ⏕ࡢసရ㸦ྡㆤ㸧 

�㸬ࡵ࡜ࡲ 

 ᖹᡂ 20 ᖺᗘ࡟⊂❧⾜ᨻἲே ⛉Ꮫᢏ⾡᣺⯆ᶵᵓࡢᆅᇦ⛉Ꮫᢏ⾡⌮ゎቑ㐍άື᥎㐍஦業 ᆅᇦάືᨭ᥼

ᖹᡂ࡟஦業ࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥᏛ⛉ࡸᆅᇦάືࡶ௨㝆ࠊࢀࡉ᥇ᢥࡋᛂເ࡟බເࡢ 23 ᖺᗘࡢ࡛ࡲ 4 ᖺ㛫

࡛ 6 Ꮫ⛉ࠕ୚㑣ᅜᓥ࡛ࠊす⾲ᓥࠊ⢖ᅜᓥࠊከⰋ㛫ᓥࠊᐑྂᓥࠊᇉᓥ▼ࠊㆤᕷྡࠋࡓࢀࡉ᥇ᢥࡀ⏬௻ࡢ௳

ᩍᐊ ᕤసᩍᐊࠕࠊࠖ ほᐹᩍᐊ↛⮬ࠕࠊࠖ ⣙࡭ᘏࠊࡋ㛤ദࢆேᮦ⫱ᡂࠖࡿࡍ㛵࡟⾡᝟ሗᢏࠕࠊࠖ 690 ᑠ࣭୰ࡢྡ

Ꮫ⏕ࡸ一⯡ࡢ᪉ࡀཧຍࠋࡓࡋ㞳ᓥ࡛ࡢ㛤ദࠊࡣᩍ⫱ጤဨ఍ࡸබẸ㤋ࡢ༠ຊࠊಖㆤ⪅ࠊᩍဨࡢཧຍࡾࡼ࡟

ᆅᇦࡢࡳࡿࡄάືࠊࡾ࡞࡜⛉Ꮫࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥάືࡢ࡬㛵ᚰࡀ㧗ࡀ࡜ࡇ࠸ศࠋࡓࡗ࠿௒ᚋࡶᬑẁࡢ

Ꮫᰯࡢᤵ業࡛ࡣయ㦂࡛ࡾࡼࠊ࠸࡞ࡁᴦࡃࡋ༳㇟࡟ṧ࡛ࡲࡕࡢࡕࡢࠊࡾ⛉Ꮫ࡟⯆࿡ࢆᣢࡿ࠼ࡽࡶ࡚ࡅ⥆ࡕ

࡟ࡾࡃ࡙ࡢࡶࡸᏛ⛉ࡀࠎ᪉ࡢᆅᇦࡢࡃከࠊࡓࡲࠋ࠸ࡓ࠸⾜ࢆ㛤Ⓨࡢᩍᮦ࡚࠼⪄ࢆ࣐࣮ࢸ࡞㨩ຊⓗ࡞࠺ࡼ

ゐࡿࡁ࡛ࡢ࡜ࡇࡿࢀ௻⏬ࢆᒎ㛤ࠊࡋᆅඖࡢ࡜㐃ᦠࡾࡼࠊࡽࡀ࡞ࡵ῝ࢆຠᯝⓗ࡞άືࢆ⥅⥆ⓗ࠸࡚ࡗ⾜࡟

 ࠋ࠸ࡓࡁ

 

�� ㅰ㎡ 

JST ࡇࡿࡍᐇ᪋ࢆᏛᩍᐊࠖ⛉ࠕࡢ㞳ᓥ࡛ࡓࡗ࠿࡞ࡁᐇ᪋࡛࡛ࡲࢀࡇࠊ࡛ࡆ࠿࠾ࡓ࠸ࡔࡓ࠸ࢆᨭ᥼ࡈࡢ

ࢃ࠿࠿ࡶ࡟ࡿ࠶㐲㝸ᆅ࡛ࢀࡽᚓࡀ༠ຊࡢᩍဨࡸ⪅ಖㆤࠊᩍ⫱ጤဨ఍ࠊබẸ㤋ࡢᆅᇦࠊࡓࡲࠋࡓࡁ࡛ࡀ࡜



68 Bulletin of Okinawa National College of Technology, No.7 (2013)

ࡶࡢࡓࡁᥦ౪࡛ࢆሙࡢᏛᐇ㦂⛉࡞࠺ࡼࡢࡇࠋࡓࡁ࡛ࡀ࡜ࡇࡿࡍᐇ᪋ࡃ࡞ࡾ⁫ࡎࡽ JSTࡢᨭ᥼ࠊᆅᇦࡢ᪉ࠊࠎ

እ㒊ㅮᖌࠊᮏᰯࡢ㛵ಀྛ఩ࡢ༠ຊࡢࡇࠋࡿ࠶࡛ࡆ࠿࠾ࡢሙࢆ೉ࡾཌࡃᚚ♩⏦ࠋࡿࡆୖࡋ 
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㸪஑ᕞᆅ༊⥲ྜᢏ⾡◊✲఍ࡳ⤌ྲྀࡢேᮦ⫱ᡂࡢࡵࡓ in 㮵ඣᓥ኱Ꮫ ሗ࿌㞟㸪pp.56-57㸪㮵ඣᓥ኱Ꮫ㸪

( 2012). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6FLHQFH FRPPXQLFDWLRQ SURJUDPV DQG DFWLYLWLHV LQ 2NLQDZD 
DV ³WKH ,VODQG 3UHIHFWXUH´ 

 

Tomoyasu YARA, Eisuke KURAYA, Kenta WATANABE and Takahiko SATAKE 

 

Technical Support Section 

 

 

The Technical Support Section of Okinawa National College of Technology has been working for science 

communication programs and activities for school children in the Okinawa prefecture as a part of regional 

contribution activities.  

However, these programs were mainly held in Nago and other cities in Okinawa Island before 2008. Because 

of high cost of travel and transportation expenses, it was difficult to carry out science programs in remote islands.  

Thus, we applied for “Science communication grants” from Japan Science and Technology agency (JST) at 

first in 2008. Subsequently, six different programs such as “science class”, “craft making class”, “nature 

observation class” and “information technology class” were carried out with the aid of JST from 2008 to 2011. 

Those classes were held in seven islands of Okinawa prefecture: Okinawa, Aguni, Miyako, Tarama, Ishigaki, 

Iriomote and Yonaguni islands. Participants of these programs for four years were about 690 in total, and were 

students of elementary school, junior high and high school, and others.  
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Fusion of ART-1and Advanced Logistic Belief Neural Network for Object Grasping Robot Arm 
   
                    Mbaïtiga Zacharie 
   
 Department of Media Information Engineering, Okinawa National College of Technology. 

Abstract: This paper discusses the combination of Adaptive Resonance Theory (ART-1) and the Advanced Logistic 
Belief Neural Network (ALBNN) for controlling robot arms grasping objects. The nature of the grasping process is 
done using the principles of opposition spaces and the robot accomplish the tasks of which it is capable of using both 
arms and hands depend on the control input from the sensors that provide feedback. The input from the sensors that 
provide feedback is the forces being applied in the geometric patterns of the objects being touched and objects’ 
temperature. The output paths received from the sum input signals are nonspecific in the sense that at any given time a 
uniform signal is sent to all nodes in the receptor fields. Gain control at F1 coordinates the short-term memory 
processing with input representation rate. In many ART controls proposed in the open literature, first by contrast the 
search takes place only as a recognition code is being learned, and the search maintains its efficiency as the learning 
goes on. Second, the use of two gains control is being natural.  But for our controller design, the use of two gains 
control will cause the Logistic Belief Neural Network (LBNN) layer to be unstable when the work environment of the 
robot changes, in other word the environmental influences. So our proposed search or learning method does not follow 
the contrast rule mentioned above. Instead, the robot arm joint activated based on the following two conditions: 

 If an adequate match output is found in the initial search cycle, the Long-Term Memory (LTM) representation is 
refined to incorporate new patterns. 

 If no match is found and the full coding capacity in not yet exhausted, a new pattern is formed with the 
previously uncommitted Long-Term Memory established by the input. This cycle is repeated and repeated again 
making the robot arm activation movement stable and eliminated all mismatches 

The fusion of the ART and ALBNN we have considered each robot finger and manipulator (arm) as a kinematic chain, 
which required separate controller. Given the object geometry and the current arm position the controller should 
synthesize the desired finger segment trajectories for completing the grasp. In order to make the robot manipulator 
end-effectors keep its stability at any given movement; we derived and maximized the logarithm-like hood function of 
the learning rule of the logistic belief nets. 

 
 
 
 
 
 

 
Where:  x)w(Ȟ  = probability that the visible neurons are in the state x 

 
Due to the synaptic-weight vector for the whole network, we computed the training sample where the maximization of 
the logistic belief network is accomplished through the use of gradient accent in the probability space.  
 
Proceedings of the 2012 5th International Congress on Image and Signal Processing (CISP 2012) and the 2012  5th 
International Conference on Bio-Medical Engineering and Informatics (BMEI 2012), Chongqing, China, pp:1231-1234 
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6FUHHQLQJ RI D QDWXUDO UHVRXUFH OLEUDU\ IRU DQWLWXPRU DFWLYLWLHV 
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Morita Iwami5, Akihiko Kanamoto5, Satoshi Kishida4, Kenji Kadomatsu4, Shinya Ikematsu1 
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2Kobe University, 3Okinawa National College of Technology, Technical Support Center, 
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%DFNJURXQG� 

We previously found that the growth factor midkine (MK) is highly expressed in human neuroblastoma (NB), and its blood 

levels work as a prognosis factor (Ikematsu et al., Cancer Sci 99, 2008; Br J Cancer 88, 2003). The purpose of this research 

is to search for active antitumor ingredients from marine resources, using MK expressed by NB cells as an indicator. 

 

0HWKRGV 

We used a library of 700 ingredients of marine resources extracted from the sea near Okinawa, Japan. First, ingredients of 

the library were added to SK-N-SH cells, a NB cell line. The culture supernatants of both 24 h and 48 h after sample 

addition were collected. Next, the amounts of MK in the culture supernatants were measured by MK-ELISA, which we had 

developed. Ingredients which showed the reduction in MK production was applied to the second screening. In the second 

screening, MK production as well as cell viability was evaluated. 

 

5HVXOWV 

We obtained 71 candidates of 700 after the first screening. Among 71 candidates, eight ingredients exhibited the reduction 

of MK production and cell viability in the second screening. These ingredients were derived from marine resources 

classified into sponges, echinoderm, and cnidarian. 

 

&RQFOXVLRQV 

The ingredients with antitumor activity could be seeds for developing therapeutics for NB. 

 

 

Key Word: Midkine (MK), antitumor, screening of a natural resource 

 

Advances in Neuroblastoma Research Conference 2012 

June 18-21, 2012 

Toronto, Canada 
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㸦ⱥᩥ㸧2XWEUHDN RI GLDWRPV DQG F\DQREDFWHULD RQ FRUDOV 
㸦㑥ᩥ㸧ࢦࣥࢧ⩌యୖࡢ࢔ࣜࢸࢡࣂࣀ࢔ࢩࡧࡼ࠾⸴⌛ࡿࡅ࠾࡟኱㔞⦾ⱱ 

 
ᒣᇛ⚽அ 1㸪୕⎼࠿ࡾࡺ 2㸪㕥ᮌ⚽࿴ 2 㸦1Ἀ⦖㧗ᑓ⏕≀㈨※㸪2ᮾிᾏὒ኱㸧 

 
 ⇕ᖏ࣭ள⇕ᖏࡢἢᓊ㒊ࡣ♋ࢦࣥࢧࡿྲྀ⦖ࢆ㸪༴ᶵⓗ≧ἣࡿ࠸࡚ࡗ࡞࡟㸬ࡢ➼ࢹࢺࣄࢽ࢜

㣗ᐖ㸪ᾏỈ ᗘୖ᪼ࡿࡼ࡟ⓑ໬⌧㇟㸪⑓Ẽࡢ⶝ᘏ㸪࡟ࡽࡉᾏὒ㓟ᛶ໬࡛ࡿ࠶㸬௒ᚋ 50 ᖺ࡛

ୡ⏺୰ࡀ♋ࢦࣥࢧࡢᔂቯ࡜ࡿࡍゝࡿ࠸࡚ࢀࢃ㸬 
 Ἀ⦖┴ྠࡶ♋ࢦࣥࢧࡢᵝࡢ≧ἣ࡛ࡿ࠶㸬㏆ᖺ㸪ୖグࡣ࡜㇟⌧ࡢ␗㉁ࡢ⬣ጾࡀἈ⦖࡛ほᐹ

ሗ࿌࡛ࡲࢀࡇࡶ㇟⌧ࡢࢀ㸬ఱࡓࡋ࡜࡜ࡇࡿࡍሗ࿌ࢆᏛ఍࡛≧ἣ♋ࢦࣥࢧ㸪ᅜ㝿ࡾ࠾࡚ࢀࡉ

 㸬ࡿ࠶そ࡛⿕ࡢࢦࣥࢧࡿࡼ࡟㸧࢔ࣜࢸࢡࣂࣀ࢔ࢩࡧࡼ࠾⸴⌛㸦≀⏕࡞ᚤᑡ࠸࡞ࡀ
 2011 ᖺࡢ෤㸪⌛⸴ࡢ࡬ୖࢦࣥࢧࢩ࢖ࡿࡼ࡟኱㔞⿕そࡢࡑࡧࡼ࠾ᚋࡢࢦࣥࢧࡢṚஸࡀᮏ㒊

⏫℩ᗏᓥ࡚࠸࠾࡟☜ㄆࡓࢀࡉ㸬ᅜෆࡢ௚ࡣ࡛♋ࢦࣥࢧࡢ☜ㄆࡵࡓ࠸࡞ࡀᒁᡤⓗ࠶࡛㇟⌧࡞

ᒓࢦࣥࢧࣥࣔࢥࡣࢦࣥࢧࡓࡋ㸬⨯ᝈࡿ Montipora ࠊࡣ⸴⌛ࡓࡁ㸬☜ㄆ࡛ࡓࡗ࠶࡛ࡳࡢ

Licmophora flabellata, Climacosphenia moniligera, Ardissonea fulgens ╔௜ࡢ኱ᆺࡢ➼

ࡢ✀一ࡢ࢘ࢯ࢖ࢣࢠ࢘࢜ࡣࡢࡓࡗ࠿ከࡶ᭱ࠋࡓࡗ࠶࡛⸴⌛ L㸬flabellata ࡽࢀࡇ㸬ࡓࡗ࠶࡛

ึ╔㸬௜ࡓ࠼ఛࡀ࡜ࡇࡿ࠸࡚ࡋ╔௜࡟ᙉຊࡽ࠿࡜ࡇ࠸࡞ࡋ๤㞳ࡶᚋ࡛ࡓࢀⲨࡀᾏࡣ⸴⌛ࡢ

ᮇẁ㝵࡛ࡣ㸪ࢦࣥࢧഃࡢ᢬ᢠ࡚ࡋ࡜⢓ᾮᨺฟࡢ⸴⌛ࡿࡼ࡟㝖ཤࡀぢࡓࢀࡽ㸬ᐇయࡧࡼ࠾ග

Ꮫ㢧ᚤ㙾࡛ᙧែࢆほᐹࡓࡋ⤖ᯝ㸪㦵᱁ୖ࡬┤᥋௜╔ࢦࣥࢧ࡜ࡢࡶࡿ࠸࡚ࡋ㌾⤌⧊ୖ࡬௜╔

࢔ࢩࣝ࢔࡚࠸⏝ࢆ㸬ᅛᐃᶆᮏࡓࡗ࠶ᙉᅛ࡛ࡣࡢࡶࡓࡋ╔௜࡟㸬㦵᱁ࡓࡗ࠶ࡀࡢࡶࡿ࠸࡚ࡋ

ከ⢾㢮ࡿࢀࡉศἪࡽ࠿⸴⌛࡟㦵᱁ୖࡓࡋ㸪㟢ฟࢁࡇ࡜ࡓࡋほᐹࢆ⧊⤌ᰁⰍ➼࡛㌾࣮ࣝࣈࣥ

ࡢ stalk ࡸ pad ࡛௜╔ࡓ࠸࡚ࡋ㸬 
 2009 ᖺ 3 ᭶㸪ᗙ㛫࿡ࢢࣥࣅ࢖ࢲ༠఍ࡢせㄳࠊࡅཷࢆἈ⦖┴ᗙ㛫࿡ᮧ㜿჆ᓥࡢబஂཎ

࡟࣡ࢳ࣑࢘࢘ࠋࡓࡗ⾜ࢆㄪᰝ࡚࠸ࡘ࡟⸴ࡿࡲࡽ࠿࡟✀一ࡢࢦࣥࢧඵᨺࡿࡍ᳇ᜥ࡟ᾏᗏࡢ

ᰤࡢࡽ࠿㝣ᆅࡣࡃከࡢࡑࠊࡀࡿ࠶ࡀሗ࿌ࡶࡽ࠿እᅜࡣ࡚࠸ࡘ࡟࢔ࣜࢸࢡࣂࣀ࢔ࢩࡴࡽ࠿

㣴ሷ㢮㈇Ⲵ࡜㛵㐃࡙ࠊࡵࡓࡿ࠸࡚ࢀࡽࡅ㈋ᰤ㣴ࡢ⎔ቃࡿ࠶࡟ᗙ㛫࿡ᾏᇦࡢ⦾ⱱ࡞␗≉ࡣ

౛ࡿ࡞࡜㸬ඵᨺࢠࣖࣛࣄ࣓࣑࢔ࡣࢦࣥࢧ $QQHOOD UHWLFXODWD 㸪⸴࢔ࣜࢸࢡࣂࣀ࢔ࢩࡣ

/\QJE\D SRO\FKURD ࡟ⓗ␗≉✀ࡽ࠿࡜ࡇ࠸࡞ࡀ╔௜ࡢ࡬ᒾࡸ㢮ࢦࣥࢧࢩ࢖㸬ࡓࡋᐃྠ࡜

ᐤ⏕ࡀ࡜ࡇࡿ࠸࡚ࡋ᫂ࡓࡗ࡞࡜࠿ࡽ㸬࡚࠸⏝ࢆ⸴ࡢࡇႠᕢࡘ࠿ᦤ㣗ࣅ࢚࣏࢘ࢵࢸࡿࡍ

$OSKHXV IURQWDOLV ཎࡢ╔㸪≉␗ⓗ௜ࡢࡢࡶࡓࡋุ᫂ࡣ࡜ࡇࡿ࠸࡚ࡋᐤ୚࡟╔௜ࡢ⸴ࡀ

ᅉࡣ୙᫂ࡿ࠶࡛ࡲࡲࡢ㸬⸴ࡢ࡬௜╔⏕≀㸪⸴ࡢᰤ㣴ሷ㢮྾཰㸦≉࣒࢘ࢽࣔࣥ࢔࡟྾཰㸧

㸬 12th International Coral Reef Symposium (2012ࡓࡋሗ࿌ࡶᐃ⤖ᯝ ࡢ࡚࠸ࡘ࡟࡝࡞
ᖺ 7 ᭶ 9 ᪥㹼12 ᪥㸪&DLUQV� 4XHHQVODQG� $XVWUDOLD� 

 �> ��+ �㸬<DPDVKLURࡓࡋ⾲Ⓨ࡚ࡋ࡜ㄽᩥࡢᚋ㸪ḟࡢࡑ㸪ࡣ࡚࠸ࡘ࡟一㒊ࡢ㸪ᮏ⤖ᯝ࠾࡞

0LNDPH DQG +� 6X]XNL� ����� /RFDOL]HG RXWEUHDN RI DWWDFKHG GLDWRPV RQ WKH FRUDO 0ontiSorD GXH WR 

ORZ�WHPSHUDWXUH VWUHVV� 6FL� 5HS� �� ����'2,���������VUHS����� �RSHQ DFFHVV� 
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Global properties of higher-dimensional cosmological spacetimes

Global properties of higher-dimensional cosmological spacetimes

Makoto Narita

Department of Integrated Arts and Science, Okinawa National College of Technology, 905, Aza-Henoko,
Nago, Okinawa 905-2192, Japan
E-mail: narita@okinawa-ct.ac.jp

Abstract
We study global existence problems and asymptotic behavior of higher-dimensional
inhomogeneous spacetimes with a compact Cauchy surface in the Einstein-Maxwell-
dilaton (EMD) system. Spacelike T D−2-symmetry is assumed, where D ≥ 4 is space-
time dimension. The system of the evolution equations of the EMD equations in the
areal time coordinate is reduced to a wave map system, and a global existence theorem
for the system is shown. As a corollary of this theorem, a global existence theorem
in the constant mean curvature time coordinate is obtained. Finally, for vacuum
Einstein gravity in arbitrary dimension, we show existence theorems of asymptoti-
cally velocity-terms dominated singularities in the both cases which free functions are
analytic and smooth.

PACS: 02.30.Jr, 04.20.DW , 04.20.EX , 98.80.Jk
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A Computational Simulation for Explosive Ordnance Disposal 
 
 

1Yoshikazu HIGA, 1Kohei UEHARA, 2Hirofumi IYAMA, 3Tatsuhiro TAMAKI and 4Shigeru ITOH 
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2  Dept. Mech. Intel. Sys. Engng., Kumamoto Nat. Coll. Tech. 

3 Dept. Media Information Engng., ONCT 
4  President, Okinawa Nat. Coll. Tech 

 
 

In order to clarify the characteristic behavior such as shockwave propagation, dispersion of sand and 
the crater depth due to explosive ordnance disposal, the finite element models of soil, surrounding air and 
explosive have been constructed based on HyperWorks®-RADIOSS® (Altair Engng., Inc.) software. By 
conducting a series of numerical simulations, it has been observed the effect of explosion on the crater depth 
and diameter, overpressure exerted on sand and the surrounding air. These results based on the computational 
mechanics are useful data for setting an area of refuge. 
 
International Symposium on Explosion, Shock wave and High-energy reaction Phenomena 2013 (ESHP2013), 
Nago, Okinawa, Japan, (2013.03), in appear 
 
 
 

Computational Simulation of Underwater Shock Wave Propagation 
 using Smoothed Particle Hydrodynamics 

 
 

1Shuhei SHINZATO, 2Yoshikazu HIGA, 3Tatsuhiro TAMAKI, 4Hirofumi IYAMA and 5Shigeru ITOH 
 

1  Mech. Sys. Engng. Course, Creative Sys. Engng. Adv. Course, Okinawa Nat. Coll. Tech. (ONCT) 
2  Dept. Mech. Sys. Engng., ONCT 

3 Dept. Media Information Engng., ONCT 
4  Dept. Mech. Intel. Sys. Engng., Kumamoto Nat. Coll. Tech. 

5  President, Okinawa Nat. Coll. Tech 
 
 

Underwater shock wave phenomenon is applied to various fields such as manufacturing, food 
processing and medical equipment, and has been investigated with many experiment and numerical analysis. 
Because of low heat generation and possibility of downsizing of the device which generates shock wave, an 
application of shock wave induced by gap discharge in food processing has been studied recently. In this study, an 
ellipsoidal vessel filled with water is modeled in 2D and a computational simulation of underwater shock wave 
propagation is implemented using Smoothed Particle Hydrodynamics. Then, the computational result is compared 
with an experimental one and have a good agreement with the experimental one in qualitative. In the simulation, 
focusing of pressure wave, which is characteristic phenomenon of elliptical vessel, is observed. 
 
International Symposium on Explosion, Shock wave and High-energy reaction Phenomena 2013 (ESHP2013), 
Nago, Okinawa, Japan, (2013.03), in appear 
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Improvement of Efficiency of Manufacturing Rice Powder using Under Water 
Shock Wave 
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Self-sufficiency in food is very low (about 40%) in Japan. Therefore, the rice powder is paid to attention, 
because it can be processed to the udon(noodle) and bread etc. On the other hand, energy is very necessary for 
manufacturing the rice-powder with immersing, crushing, and dryness. Therefore, we developed low energy 
rice-powder manufacturing device. This device is the disintegrator for manufacturing the rice-powder using the 
underwater shock wave by the electrode. But the manufacturing efficiency has not been cleared. The purpose of 
this study is to investigate the most suitable configuration of the disintegrator for manufacturing the rice-powder 
using the underwater shock wave. Experimental conditions to manufacture the rice-powder (particle size is 
100ȝm) is clarified using this device. Moreover, the manufacturing efficiency of the rice-powder, the relation 
between the number of the shock wave generation and the grain degree of rice-powder is clarified. 
 
The International Conference of Multiphysics 2012, Lisbon, Portugal, (2012.12), pp.25. 
 
 
 
A Computational Simulation on the Characteristics of Shock Wave Propagation 

in Fruits 
 
 

1Yoshikazu HIGA, 2Hirofumi IYAMA, 3Tatsuhiro TAMAKI and 4Shigeru ITOH 
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3 Dept. Media Information Engng., ONCT 
4  President, Okinawa Nat. Coll. Tech 

 
 

A shock wave induced by an underwater pulse electrical gap discharge method can generate a 
momentary very high pressure power, and also achieve non-heating process for a very short time. Therefore, it 
is expected very much as a novel food processing technology. On the other hand, it is necessary to optimize a 
lot of design parameters such as a vessel shape, a power and gap length of electric discharge, the distribution 
between a source of shock wave and a food medium in the processing. In order to clarify the characteristics of 
the shock wave propagation in pome fruits such as apples or pears, the computational models of the fruits, 
surrounding water and source of high-pressure were developed base on the finite element code HyperWorks and 
RADIOSS solver (®altair). By conducting a series of numerical simulations, it has been observed the pressure 
distribution in the fruits depending on its microstructure such as exocarp (skin), mesocarp (flesh) and a stiff 
endocarp containing pip (or seed). 
 
The International Conference of Multiphysics 2012, Lisbon, Portugal, (2012.12), pp.26. 
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Computational simulation for development of rice-powder manufacturing 

process using underwater shock wave 
 
 

*1Yoshikazu HIGA 2Shuhei SHINZATO, 3Tatsuhiro TAMAKI, 4Hirofumi IYAMA and 5Shigeru ITOH 
 

1  Dept. Mech. Sys. Engng., Okinawa National College of Technology (ONCT) 
2  Mech. Sys. Engng. Course, Creative Sys. Engng. Adv. Course, ONCT 

3 Dept. Media Information Engng., ONCT 
4  Dept. Mech. Intel. Sys. Engng., Kumamoto Nat. Coll. Tech. 

5  President, Okinawa Nat. Coll. Tech 
 
 

A shock wave propagation generated by electrical discharge in water is a phenomenon used in many 
applications not only mechanical engineering but medical and chemical treatment. In this study, to propose the 
best process depending on the shape of a vessel, the distance between discharge point and rice, we have developed 
a numerical model using Smoothed Particle Hydrodynamics (SPH) scheme and a series of computational 
simulations have been performed for a pseudo-ellipsoid vessel with different axis. As a result, we have observed 
the propagation and convergence depending on the shape of pressure vessel. And then, we have also clarified the 
characteristic phenomena of the shock wave induced by underwater gap discharge. 

 
Yellow Sea Rim Workshop on Explosion, Combustion and other Energetic Phenomena for Various Environmental 
Issues 2012, Kumamoto, Japan, (2012.08), pp.40-43. 
 
 
 

୙発ᙎฎ⌮࡟㛵ࣥࣙࢩ࣮࣑ࣞࣗࢩ್ᩘࡿࡍ 
A Computational Simulation for Explosive Ordnance Disposal 
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୙発ᙎࡢ⇿◚ฎ⌮᫬ࡿࡎ⏕࡟⾪ᧁἼఏࡥᣲື㸪ᅵ◁ࡢ㣕ᩓࡓࡗ࠸࡜ࡉ῝࣮ࢱ࣮ࣞࢡࡧࡼ࠾⇿◚≉ᛶࢆ

᫂ࡿࡍ࡟࠿ࡽ┠ⓗࡽ࠿㸪ᅵ㸪࿘ᅖ✵Ẽࡧࡼ࠾⇿発≀ࢆ㠀⥺ᙧ᭷㝈要⣲ゎᯒࡿ࠶࡛࢔࢙࢘ࢺࣇࢯ

HyperWorks®-RADIOSS® (Altair Engng., Inc.)ࢆࣝࢹࣔࣥࣙࢩ࣮࣑ࣞࣗࢩࡾࡼ࡟సᡂࡓࡋ㸬ࡽࢀࡇసᡂࡋ

ࡧࡼ࠾ᚄ㸪ᅵ୰┤࡜ࡉ῝࣮ࢱ࣮ࣞࢡࡀ㇟⌧㸪⇿発ࡾࡼ࡟ࣥࣙࢩ࣮࣑ࣞࣗࢩ್ᩘࡢ㐃୍ࡃᇶ࡙࡟ࣝࢹࣔࡓ

✵Ẽ୰࡟ᨺฟࡿࢀࡉ㐣ᅽຊ࡟ཬࡍࡰᙳ㡪࡚࠸ࡘ࡟ほ ࡓࡋ㸬ࡽࢀࡇィ⟬ຊ学ᡭἲࡓࡋ⬮❧࡟ィ⟬⤖ᯝࡣ㸪

୙発ᙎฎ⌮᫬ࡢ㑊㞴༊ᇦタᐃ࡟᭷⏝ࡿ࡞࡜ࢱ࣮ࢹ࡞㸬 
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SEM/EBSD  ど໬ྍࡢ㔠ᒓ⤖ᬗෆḞ㝗ሙࡿࡼ࡟ࣉࢵ࣐
Visualization of Crystallographic Defects using SEM/EBSD Map 
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㏆年㸪㔠ᒓ⤖ᬗᮦᩱࡢረᛶኚᙧᣲື࡟㛵࡚ࡋ㸪ᘬᙇヨ㦂࡟௦⾲࡞࠺ࡼࡿࢀࡉᕧどⓗ࡞ᣲື࡜ረᛶኚᙧ

㸬౛ࡿ࠸࡚ࡗ࡞࡟ࢇ┒ࡀ✲◊ࡿࡅ㛵㐃௜ࢆ࡜ᣲື࡞ᚤどⓗࡓࡗ࠸࡜✚㌿఩㐠ື・㌿఩⵳ࡿ࠶࡛⛬⣲㐣ࡢ

ࣥࢸ⋠᭤ࡽ࠿ࢱ࣮ࢹᬗ᪉఩⤖ࡢ㸪㔠ᒓ⤖ᬗᮦᩱ࡚ࡋ࡜Ḟ㝗ሙ᝟ሗ࡞㸪ᚤどⓗࡾࡼ࡟㸪SEM/EBSDἲࡤ࠼

ࡣᡭἲࡢࡇ㸪ࡋ࠿ࡋ㸬ࡿ࠸࡚ࢀࡉ᱌⪄ࡀᡭἲࡿࡍฟ⟭ࢆࣝࢯࣥࢸ㌿఩ᐦᗘࡿࡍ㝶క࡟ࢀࡇ㸪ࡵồࢆࣝࢯ

㏆年ࢱ࣮ࣗࣆࣥࢥࡢゎᯒ㏿ᗘࡾࡼ࡟ୖྥࡢ㸪ࡃࡸ࠺ࡼᐇ⏝ࣞ࡟ࣝ࣋㐩ࡿ࠶࡛ࢁࡇ࡜ࡓࡋ㸬୍᪉㸪᭤⋡ࢸ

ࡇࡿࡍ౫Ꮡࡃᙉ࡟ࢱ࣮࣓ࣛࣃ࠺࠸࡜ࢬ࢖ࢧࣉࢵࢸࢫࡿࡍ㛵ಀ࡟⬟ศゎࡢࢱ࣮ࢹ㸪ྲྀᚓ⤖ᬗ᪉఩ࡣࣝࢯࣥ

ウ᳨࡚࠸ࡘ࡟ᙳ㡪ࡍࡰཬ࡟ィ⟬⤖ᯝࡢ㌿఩ᐦᗘࡀࢬ࢖ࢧࣉࢵࢸࢫࡢࡇ㸪ࡽࡀ࡞ࡋ࠿ࡋ㸬ࡿࢀࡉ ணࡀ࡜

࡜㔠ᒓ⤖ᬗෆḞ㝗ሙࡾࡼ࡟㸪SEM/EBSDἲ࡚ࡗࡀࡓࡋ㸬࠸࡞ࡋᏑᅾࡾ㝈ࡿ▱ࡢ⪅㸪ⴭࡣㄽᩥࡿ࠸࡚ࢀࡉ

៖⪄࡚࠸ࡘ࡟ᙳ㡪ࡍࡰཬ࡟ィ⟬⤖ᯝࡀ࠸㐪ࡢࢬ࢖ࢧࣉࢵࢸࢫࡽࢀࡇ㸪ࡣ࡟ࡵࡓࡿࡍホ౯ࢆ㌿఩ᐦᗘ࡚ࡋ

㸪ࡽ࠿ࢱ࣮ࢹᬗ᪉఩⤖ࡓࢀࡽᚓ࡚ࡗࡼ࡟SEM/EBSDἲࡎࡲ㸪ࡣ࡛✲◊ᮏ࡛ࡇࡑ㸬ࡓ࠼⪄࡜ࡿ࠶ࡀᚲ要ࡿࡍ

⤖ᬗረᛶㄽⓗᡭἲࡾࡼ࡟ィ⟬ࡓࡋ㌿఩ᐦᗘ࡚࠸⏝ࢆࣝࢯࣥࢸ㸪Ḟ㝗ሙࡢホ౯ࢆ࡜ࡇࡿ࠶࡛⬟ྍࡀ☜ㄆࡋ

ࡰཬ࡟ᯝ⤖ࡢ⟭㌿఩ᐦᗘィࡀ࠸㐪ࡢࢬ࢖ࢧࣉࢵࢸࢫࡿࡅ࠾࡟㸪SEM/EBSDἲ࡚࠼ࡲ㋃ࢆࢀࡑ㸪ࡓࡲ㸬ࡓ

 㸬ࡓࡋᐹ⪄࡚࠸ࡘ࡟ᙳ㡪ࡍ
 
日ᮏᶵᲔ学఍஑ᕞ学⏕఍第 44 ᅇ学⏕ဨ༞業◊✲発⾲ㅮ₇఍㸪(2013.03)㸪印刷୰ 
 
 
 

Ỉ୰⾪ᧁἼࢆ฼⏝ࡓࡋ㣗ရຍ工⿦⨨ࡿࡅ࠾࡟ᅽຊᐜჾෆ㒊ࡢ 
⾪ᧁἼఏ᧛ࣥࣙࢩ࣮࣑ࣞࣗࢩ 

Numerical simulation of shock wave propagation inside of a pressure vessel for food processing 
 
 

1 ஭ᒣ ⿱ᩥ㸪2ẚ჆ ྜྷ୍㸪3ఀᮾ ⦾ 
 

1 ⇃ᮏ高等専門学校・ᶵᲔ▱⬟࣒ࢸࢫࢩ工学⛉ 
2 沖縄工業高等専門学校・ᶵᲔ࣒ࢸࢫࢩ工学⛉ 

3 沖縄工業高等専門学校 
 
 

 ㏆年㸪᪂࠸ࡋ㣗ရຍ工ࡢᡭἲ࡚ࡋ࡜⾪ᧁἼࢆ฼⏝ࡓࡋຍ工ἲࡀὀ┠ࡿ࠸࡚ࢀࡉ㸬ࡣ࡛ࡇࡇ㸪Ỉ୰࡛高

電ᅽࣉࢵࣕࢠࡢᨺ電ࢆ発⏕ࡓࡏࡉ㝿࡟発⏕ࡿࡍỈ୰⾪ᧁἼࡢస⏝ࡾࡼ࡟㸪ᯝ≀ࡸ野⳯ࢆ㌾໬㸪஝⇱ࡓࡋ

࡜⌮㠀ຍ⇕ฎࡀຠᯝ࠸࡞࡟࡛ࡲࢀࡇ㸪࡝࡞ᢳฟᛶྥୖ㸪ங໬ࡢ⢊○㸪ᰤ㣴ᡂศࡢⲔⴥ㸪⡿ࡸ㇋࣮ࣄ࣮ࢥ

ᅽຊࡿࢀධࢆ㣗ရ࡟≉㸪ࡵࡌࡣࢆ高ຠ⋡໬ࡢ⨨㸪高電ᅽ発⏕⿦ࡣ࡚ࡋ࡜⿦⨨≉ᛶࡢࡇ㸬ࡿࡁᮇᚅ࡛࡚ࡋ

ᐜჾࡢຠᯝࢆ᫂ࡿࡍ࡟࠿ࡽᚲ要ࡿ࠶ࡀ㸬࡛ࡇࡑ㸪ᮏ◊✲࡛࡟≉ࡣᯝ≀ࡢ㌾໬ฎ⌮ࢆᑐ㇟࡚ࡋ࡜ᅽຊᐜჾ

ᙧ≧᭱ࡢ㐺໬ࢆ┠ⓗࡿࡍ࡜㸬ࡢࡽࢀࡇၥ㢟ゎỴࡣ࡟ࡵࡓࡢ㸪ᅽຊᐜჾෆ㒊࡛ࡢỈ୰⾪ᧁἼࡢఏ᧛㐣⛬ࢆ

᫂ࡀ࡜ࡇࡿࡍ࡟࠿ࡽᚲ要࡛ࡿ࠶㸬ᮏሗ࿌࡛ࡣ㸪高電ᅽᨺ電࡛ࡃ࡞ࡣ㸪Ỉ୰⾪ᧁἼࡢ発⏕※࡚ࡋ࡜㸪⇿⸆

 㸬ࡓࡋ࡟࠿ࡽ᫂ࡾࡼ࡟ࣥࣙࢩ࣮࣑ࣞࣗࢩ್ᩘࢆ⛬ఏ᧛㐣ࡢỈ୰⾪ᧁἼࡢሙྜࡓ࠸⏝ࢆ
 
2012 年ᗘⅆ⸆学఍⛅Ꮨ◊✲発⾲ㅮ₇఍ㅮ₇要᪨集㸪No.11-56㸪(2012.11)㸪pp.1-4. 
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ᯝᐇ୰ࡢ⾪ᧁἼఏࡥ≉ᛶࣥࣙࢩ࣮࣑ࣞࣗࢩ್ᩘࡢ 
A computational simulation on the characteristics of shock wave propagation in fruits 

 
 

1 ẚ჆ ྜྷ୍㸪2஭ᒣ ⿱ᩥ㸪3⋢ᇛ 㱟ὒ㸪4ఀᮾ ⦾ 
 

1 沖縄工業高等専門学校・ᶵᲔ࣒ࢸࢫࢩ工学⛉ 
2 ⇃ᮏ高等専門学校・ᶵᲔ▱⬟࣒ࢸࢫࢩ工学⛉ 
3 沖縄工業高等専門学校・࣓࢔࢕ࢹ᝟ሗ工学⛉ 

4 沖縄工業高等専門学校 
 

Ỉ୰ࢫࣝࣃ・ࣉࢵࣕࢠᨺ電ἲࡾࡼ࡟ㄏ㉳ࡿࢀࡉ⾪ᧁἼࡣ㸪▐㛫ⓗ㉸高ᅽຊࢆ発⏕ࡋ㸪㠀ຍ⇕ࡃࡈࡘ࠿

▷᫬㛫ࡢฎ⌮ࢆࢫࢭࣟࣉᐇ⌧࡛ࡽ࠿࡜ࡇࡿࡁ㸪᪂つࡢ㣗ရຍ工ᢏ⾡࡚ࡋ࡜኱࡟࠸ᮇᚅࡿ࠸࡚ࢀࡉ㸬ᮏ◊

⏝㸪ỗࡣ࡛✲ CAE ࡿ࠶࡛ࢺࣇࢯ Hyperworks-RADIOSS®ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩ್ᩘࡓ࠸⏝ࢆ行࠸࡞㸪ᑐ㇟

࠸ࡘ࡟ᙳ㡪ࡍࡰཬ࡟ᛶ≉ࡥᧁἼఏ⾪ࡢỈ୰ࡧࡼ࠾㸪㣗ရࡀ࠸㐪ࡢࣝࢹࣔ⟭ィࡢ㣗ရ፹య（ᯝᐇ）ࡿ࡞࡜

᳨࡚ウ࡛ࡢࡓࡋሗ࿌ࡿࡍ㸬 
 
ィ⟬工学ㅮ₇఍ㄽᩥ集㸪第 17 ᕳ㸪(2012.05)㸪C-2-8 
 
 
 

SPH ἲࡿࡼ࡟Ỉ୰⾪ᧁἼఏࡥᣲືࣥࣙࢩ࣮࣑ࣞࣗࢩ್ᩘࡢ 
Computational simulation of shock wave propagation using Smoothed Particle Hydrodynamics 

 
 

1 ᪂㔛 ⚽ᖹ㸪2ẚ჆ ྜྷ୍㸪3ఀᮾ ⦾ 
 

1 沖縄工業高等専門学校専ᨷ⛉・๰㐀࣒ࢸࢫࢩ工学専ᨷ 
2 沖縄工業高等専門学校・ᶵᲔ࣒ࢸࢫࢩ工学⛉ 

3 沖縄工業高等専門学校 
 
 

ᮏ◊✲࡛ࡣ㸪SPH ἲ࡚࠸⏝ࢆ㸪Ỉ୰ࣉࢵࣕࢠ࡚࠸࠾࡟ᨺ電ࡾࡼ࡟発⏕ࡓࡋᅽຊἼࡢఏࡥᣲື࡚࠸ࡘ࡟

᳨ウࢆ࡜ࡇࡿࡍ┠ⓗࡿࡍ࡜㸬ᮏ✏࡛ࡣ㸪ࡔ෇ᙧ≧ᐜჾෆ࡚࠸࠾࡟Ỉ୰⾪ᧁἼࡾࡼ࡟発⏕ࡓࡋᅽຊࡢఏࡥ

ᣲືࢆィ⟬ࡿࡍ㸬ࡢࡑ⤖ᯝ㸪SPH ἲ್ᩘࡓ࠸⏝ࢆゎᯒࡔࡾࡼ࡟෇ᙧ≧ᐜჾ≉᭷ࢢࣥࢩࢵ࣮࢛࢝ࣇࡢ⌧㇟

 㸬ࡿࡍㄆ☜ࢆ࡜ࡇࡿࡁ࡛⌧෌ࢆ
 

ィ⟬工学ㅮ₇఍ㄽᩥ集㸪第 17 ᕳ㸪(2012.05)㸪G-1-2 
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1HZ WHFKQLTXH RI VHOI�UHILOOLQJ IULFWLRQ VWLU ZHOGLQJ WR UHSDLU NH\KROH 
 
 

*L. ZHOW1, D. LIU1, K. NAKATA2, T. TSUMURA3, H. FUJII2, K. IKEUCHI2, Y. MICHISHITA4, Y. FUJIYA4 
and M. MORIMOTO5 

 
1Joining and Weld. Res. Inst., Osaka Univ. (Current: Shandong Provincial Key Lab. of Spec. Weld. Tech., Harbin 

Inst. of Tech. at Weihai),  
2Joining and Weld. Res. Inst., Osaka Univ., 

3Joining and Weld. Res. Inst., Osaka Univ. (Current: Dept. of Mech. and Sys. Eng., Okinawa National College of 
Tech.),  

4Manufacturing Tech. Center, Mitsubishi Heavy Industries, Ltd.㸪 
5ITER Superconducting Magnet Tech. Group, Div. of ITER Project, Japan Atomic Energy Agency㸪 

 
 

A new technique of self-refilling friction stir welding (SRFSW) relying on non-consumable joining tool has 
been developed to repair the keyhole left at the end of 316L stainless steel friction stir welding/friction stir 
processing (FSW/FSP) seam. The conventional FSW process was transformed by adopting a series of 
non-consumable tools with gradual change in geometry to create a solid state refilled joint step by step. Using the 
combined plastic deformation and flow of the material around the keyhole, the SRFSW process is able to repair 
the keyhole with both metallurgical and mechanical bonding characteristics, and the FSW/FSP seam can be 
achieved without keyhole or other obvious macro defects. Microstructural observation results showed that the 
grains in the refilled zone were significantly refined by the tool. Tensile test results showed the refilled joint 
fractured at the base metal side, and the relative tensile strength and elongation are 112 and 82% of the base metal 
respectively. Moreover, no sigma phase but few Cr carbides were found in the refilled zone, which would not 
result in obvious corrosion resistance degradation of 316L stainless steel. 
 
Science and Technology of Welding and Joining, Vol.17, No.8, pp.649㹼655, 2012. 
 
 
 

1XPHULFDO 6LPXODWLRQ RI )XVLRQ =RQH 6KDSH RI /RWXV�W\SH 3RURXV ,URQ 
E\ /DVHU :HOGLQJ 

 
 

*Takuya TSUMURA1, Hideo NAKAJIMA2 and Kazuhiro NAKATA3 
 

1 ኱㜰኱学᥋ྜ⛉学◊✲所（⌧ ᶵᲔ࣒ࢸࢫࢩ工学⛉）㸪 
2 ኱㜰኱学⏘業⛉学◊✲所（⌧ ⱝ⊃‴࣮ࢱࣥࢭ✲◊࣮ࢠࣝࢿ࢚）㸪3኱㜰኱学᥋ྜ⛉学◊✲所 

 
 

The effect of direction of unidirectional pores on the fusion zone shape, which produced by laser welding, of 
lotus-type porous iron was investigated through the numerical simulation of temperature distribution. 
Three-dimensional heat-transfer analyses, which take into account the thermal properties of the lotus-type porous 
iron depending on the direction and volume fraction of unidirectional pores, were performed by the ABAQUS FE 
code with user-defined subroutines. These results indicated that the lotus-type porous iron has little anisotropy of 
melting property. The calculated shape of weld fusion zone is in good agreement with the cross-sectional view 
obtained by experiments. In order to clarify the reason of these results, anisotropy of thermal diffusivity in the 
lotus-type porous copper, magnesium, and iron used and anisotropy of laser energy absorption coefficient for 
these metals were estimated. As a result, the lotus-type porous iron used has a little difference of thermal 
diffusivity and laser energy absorption coefficient due to its low thermal conductivity, low porosity, large average 
pore diameters, and high laser absorption coefficient of base metal 
 
⁐᥋学఍ㄽᩥ集, 第 29 ᕳ 3 号, pp.53s㹼57s, 2011. 
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1L ᇶ㔠ᒓࡢ⟨ࢫࣛ࢞⁐᥋ᛶ࡜㔜ࡡ⥅ᡭ≉ᛶ 
 
 

*ὠᮧ༟ஓ1㸪D.V. Louzguine-Luzgin 2㸪ᮌᮧஂ㐨2㸪஭ୖ᫂ஂ2㸪୰⏣୍༤3 
 

1 ኱㜰኱学᥋ྜ⛉学◊✲所（⌧ ᶵᲔ࣒ࢸࢫࢩ工学⛉）㸪2 ᮾ໭኱学㔠ᒓᮦᩱ◊✲所㸪 
3 ኱㜰኱学 ᥋ྜ⛉学◊✲所 

 

 

 Ni ᇶ㔠ᒓ༙ࡢ⟨ࢫࣛ࢞ᑟయ࣮ࣞࢨ㸪電Ꮚ࣒࣮ࣅ㸪ࡿࡼ࡟ࢨ࣮࣮ࣞࣂ࢖࢓ࣇ㔜ࡡ⥅ᡭ⁐᥋ᛶࢆẚ㍑ࡋ㸪

⇕ฎ⌮ᮦࡢᘬᙇヨ㦂࡜⥅ᡭࡢᘬᙇ᩿ࢇࡏヨ㦂ࡢ⤖ᯝ᳨ࢆウ࡚ࡋ⟩ᮦࡢᚤどⓗኚ໬࡜ᙉᗘࡢ࡜㛵㐃ࢆㄪ

ᰝࠋࡓࡋTEM ほᐹ࡛ࢨ࣮࣮ࣞࣂ࢖࢓ࣇ⁐᥋㒊ࡢ㠀ᬗ㉁≧ែࢆ☜ㄆࡋ㸪ࡓࡲ⇕ฎ⌮ᮦࡢᘬᙇヨ㦂࡛⢓ᛶ◚

᩿◚㠃ࡢ㠃✚⋡࡜ᘬᙇᙉᗘࡢ࡜㛫࡟ẚ౛㛵ಀࡀㄆࢀࡽࡵ㸪⢓ᛶ◚᩿◚㠃ࡢ㠃✚⋡࡜㔜ࡡ⥅ᡭᙉᗘࡶ࡟ẚ

౛㛵ಀࡀ᭷ࢆ࡜ࡇࡿ᫂ࠋࡓࡋ࡟࠿ࡽ  
 
⁐᥋学఍ ⁐᥋学఍඲ᅜ኱఍ㅮ₇ᴫ要㸪第 82 集㸪pp.116㹼117, 2008. 
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 㛤発ࣉ࢖ࢱࢺࣟࣉࡢ࣒ࢸࢫࢩᗈᇦ㐃ᦠ་⒪ࡿࡼ࡟ࢻ࢘ࣛࢡ
 
 

Ⲷ野 ṇ ᮌ ோࠎబࠊ� ࿘⸨ Ᏻ㐀ࠊ� 野地 ಖࠊ� � 

 
1 ୕⳻電ᶵ㺐㺻㺪㺉㺰㺎㺚㺌㺻㺡㺖㺧㺹㺚㺼㺎(ᰴ)（⌧ ᝟ሗ㏻ಙ࣒ࢸࢫࢩ工学⛉） 

2  E-mail㸸h-sasaki@core-s.co.jp ,(ᰴ)ࢬ࣮࢔ࢥ
3 㯞ᕸ኱学⏕࿨・⎔ቃ⛉学㒊 

4 ᮾᾏ኱学᝟ሗ㏻ಙ学㒊 
 
 

఍(␎⛠㸸GCM✲◊࣒ࢸࢫࢩࢡ࣮࣡ࢺࢵࢿᗈᇦ㐃ᦠ་⒪ࡣࡽ⪅➹ ◊ http://www.gcm-sso.jp/）ࢆ 2008 年

ศ野ࡿࢃ㛵࡟地ᇦ་⒪㐃ᦠ࡛ࡲࢀࡇࠋࡓࡁ࡚ࡋ᥎㐍ࢆ地ᇦ་⒪㐃ᦠ࡜᯾་ᖌ఍ࡢ㟼ᒸ県ࠊࡆୖࡕ❧ࡾࡼ

ࡢᩘ「ࡔᮍࠊࡾ࠶㐃ᦠ࡛ࡿࡼ࡟་⒪ᶵ㛵࡞㝈ᐃⓗࡣࡃከࡢࡽࢀࡑࠊࡀࡿ࠸࡚ࢀࡉ࡞ࡀࡳヨ࡞ࠎᵝࠊࡣ࡛

་⒪ᶵ㛵࡟ࢫ࣒࣮ࣞࢩࡀ་⒪ࢆࢫࣅ࣮ࢧ฼⏝࡛ࡿࡁ⎔ቃ࣒ࢸࢫࢩࠋࡿ࠶࡛≦⌧ࡀࡢ࠸࡞ࡣ࡟ⓗࡣ࡟ C/S
࡜᪉ᘧ（ࣂ࣮ࢧ㸭ࢺࣥ࢔࢖ࣛࢡ） Web ࡞高౯࡚ࡋᴫࠊᵓᡂ࡛ࡿࡼ࡟ࡏྜ⤌ࡢ ICT タഛࡢᑟධࢸࢫࢩࡸ

ࡗ࡞࡜ཎᅉࡿࡓ୺ࡿࡆጉࢆ地ᇦ་⒪㐃ᦠᬑཬࠊࡃከࡀၥ㢟ࡢ࡝࡞ࡉࡋࢃ↹ࡢ㐠Ⴀ⌮⟶ࠊࢺࢫࢥᣢ⥔ࡢ࣒

ࠊࢀࢃኻࡀࢱ࣮ࢹࢺࣉࢭࣞࡸࢱ࣮ࢹࡢࢺࢵࢿఫᇶࠊࡾࡼ࡟⏕発ࡢᮾ日ᮏ኱㟈⅏ࡢࡧࡓࡢࡇࠊࡓࡲࠋࡿ࠸࡚

㟈⅏᫬ࡿࡅ࠾࡟་⒪ࢱ࣮ࢹಖᏑࡢ㔜要ᛶࡀᐇឤࠋࡿ࠸࡚ࢀࡉGCM ࣆࣥࢥ・ࢻ࢘ࣛࢡࡃ᪩ࡕ࠸ࠊࡣ࡛◊

ᢏࡢࡑࠊ࡟ၥ㢟ゎỴࡢグୖࠊࡀࡓࡁ࡛ࢇ⤌ࡾྲྀ࡟㛤発・✲◊ࠊࡋ┠╔࡟᭷ຠᛶࠊ᭷⏝ᛶࡢࢢࣥ࢕ࢸ࣮ࣗ

 ࠋࡓࡋᥦ᱌ࢆᵓ⠏ࡢࣉ࢖ࢱࢺࣟࣉࡍᣦ┠ࢆᬑཬࡢ࣒ࢸࢫࢩ地ᇦ་⒪㐃ᦠ࡞ᗈᇦⓗࠊࡋ⏝άࢆ⾡
 
MEDICAL IMAGING TECHNOLOGY, Vol.30, No.2, pp.130-pp.136, Mar. 2012 
 
 
 

ᅾᏯ་⒪ࢆᨭࡿ࠼᝟ሗ㏻ಙᢏ⾡ 
 
 

Ⲷ野 ṇ 
 

୕⳻電ᶵ࣮ࢪࣟࣀࢡࢸࣥࣙࢩ࣮࣓࢛ࣇࣥ࢖（⌧ ᝟ሗ㏻ಙ࣒ࢸࢫࢩ工学⛉） 
 
 
ᅾᏯ་⒪ࠊࡣ࡜ᗈ⩏ࡣ࡟ᝈ⪅࡜་⪅ࠊ་⒪ᶵ㛵ࡀ≀⌮ⓗ࡟㞳ࡿ࠸࡚ࢀ᫬ࡢ་⒪行Ⅽࢣࢽ࣑ࣗࢥࡴྵࢆ

ᮏㄽᩥ࡛ࠋࡿ࠸࡚ࡋ㐍Ṍࡃࡁ኱ࡣᛶ⬟ྍࡢᅾᏯ་⒪ࠊࡾࡼ࡟㠉᪂ࡢ⾡᝟ሗ㏻ಙᢏࠋࡿ࠶ᙧែ࡛ࣥࣙࢩ࣮
࡟ᢏ⾡要⣲ࠋࡓࡋฟ࠸Ὑࢆ᝟ሗ㏻ಙᢏ⾡要⣲࡞ᚲ要࡟ࡇࡑࠊࡋ໬ࣝࢹࣔࡽ࠿ࢀὶࡢ᝟ሗࢆᅾᏯ་⒪ࠊࡣ
P2PࠊM2Mࠊࢢࣥ࢕ࢸ࣮ࣗࣆࣥࢥࢻ࢘ࣛࢡࠊࡣ ྵࡀ⾡᪂ᢏ᭱ࡢ࡝࡞ᮎ➃ࣝ࢖ࣂࣔࠊࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥ
 ࠋࡓࡋ௓⤂ࢆྥື⾡ᢏࡢ᪂᭱ࠊࡁࡘ࡟ᢏ⾡⏝㏵ྛࠋࡿࢀࡲ
 
MEDICAL IMAGING TECHNOLOGY, Vol.29, No.2, pp.59-pp.64, Mar. 2011 
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ከḟඖື⏬ᨭ᥼ྍ⬟࡞ 3D 電Ꮚ⤂௓≧ࡢ࣒ࢸࢫࢩᐇ⌧ 
 
 

野地 ಖ 1㸪‶⏕ ᗣ୍ 2㸪Ⲷ野 ṇ 3㸪࿘⸨ Ᏻ㐀 4 

 
1 ᮾᾏ኱学᝟ሗ㏻ಙ学㒊 

 （ᰴ）࣒ࢸࢫࢩࢺࢵࢿࣂ࢖ࢧ 2
3 ୕⳻電ᶵ㺐㺻㺪㺉㺰㺎㺚㺌㺻㺡㺖㺧㺹㺚㺼㺎(ᰴ) （⌧ ᝟ሗ㏻ಙ࣒ࢸࢫࢩ工学⛉） 

4 㯞ᕸ኱学⏕࿨・⎔ቃ⛉学㒊 
 

 
㸪3Dࡋ࡜ᇶᮏࡢ㐃ᦠ་⒪ࡢ⑓㝔・デ⒪所㛫࡛ࡢ地ᇦෆࢆࢡ࣮࣡ࢺࢵࢿࡣࡽ⪅➹ 電Ꮚ⤂௓≧ࢆ᝟ሗ஺

᥮ࡢᡭẁࡿࡍ࡜ᗈᇦ㐃ᦠ་⒪ࢆ✲◊ࡢ࣒ࢸࢫࢩࢡ࣮࣡ࢺࢵࢿ㐍ࡿ࠸࡚ࡵ㸬ᮏ✏࡛ࡣ㸪3D ⏬ീᅽ⦰⋡ࡢ
ホ౯⤖ᯝ࡟ᇶ࡙ࡃ 3D 電Ꮚ⤂௓≧ࡢ᪉ᘧ㛤発࡜ᐇ⿦㸪㡢ኌᨭ᥼࡜ከḟඖ・ື⏬ᨭ᥼ᶵ⬟ࡳ⤌ࡢ㎸ࡑ࡜ࡳ
㸬3D࠺行ࢆホ౯ࡢ ⏬ീᅽ⦰ࡌྠࡓ࠸⏝࡟ 2D ⏬ീࢆከḟඖ・⏬ീ໬ࡋ 3D ⏬ീࡢ࡜ẚ㍑ࢆ行࠸㸪ከḟඖ・
ື⏬ᨭ᥼電Ꮚ⤂௓≧ࡿࡼ࡟地ᇦ㐃ᦠ་⒪㸪㐲㝸デ⒪ࡸᩆᛴデ⒪㸪ᅾᏯデ⒪ࡢ࡝࡞᪂࡞ࡓ་⒪⏬ീ工学ᛂ
 㸬ࡿ᥈ࢆᛶ⬟ྍࡢ࡬࣒ࢸࢫࢩ⏝
 
MEDICAL IMAGING TECHNOLOGYࠊVol.28, No.5, Nov. 2010 
 
 
 

་⏝⏬ീ工学ࡿࡅ࠾࡟་⒪ࡢࢻ࢘ࣛࢡᒎᮃ 
 
 

野地 ಖ 1㸪Ⲷ野 ṇ 2㸪࿘⸨ Ᏻ㐀 3 
 

1 ᮾᾏ኱学᝟ሗ㏻ಙ学㒊 
2 ୕⳻電ᶵ㺐㺻㺪㺉㺰㺎㺚㺌㺻㺡㺖㺧㺹㺚㺼㺎(ᰴ) （⌧ ᝟ሗ㏻ಙ࣒ࢸࢫࢩ工学⛉） 

3 㯞ᕸ኱学⏕࿨・⎔ቃ⛉学㒊 
 
 
ࣛࢡࡽ࠿ほⅬࡢࢫࣅ࣮ࢧ⪅㸪ᝈ࡛ࡇࡑ㸬ࡿ࠶ࡘࡘࡾࡲ高ࡣᮇᚅࡢ࡬⾡ᢏࢢࣥ࢕ࢸ࣮ࣗࣆࣥࢥࢻ࢘ࣛࢡ

㸪࠿ࡢ࡞⬟ྍ⏝฼ࡣ࠸ࡿ࠶ᥦ౪ࡀࢫࣅ࣮ࢧ࡞࠺ࡼࡢ࡝࡚ࡋ࡜ᚋ㸪་⏝⏬ീ工学ࡓ࡭㏙࡚࠸ࡘ࡟ᴫᛕࡢࢻ࢘
 㸬ࡓࡗ行ࢆゎㄝ࡚࠸ࡘ࡟ᒎᮃࡢ௒ᚋ࡜ᒎ㛤ࡢ࡬ࣝࢹࣔࢬ࢖ࣛࣉࢱ࢚ࣥ࡞ࡓ᪂ࡿࡼ࡟ࢻ࢘ࣛࢡ་⒪࡝࡞
 
MEDICAL IMAGING TECHNOLOGY Vol.28 No.3 May 2010 
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௻業࡟ࣝࢱ࣮ࢺࢆࢱ࣮ࢹά⏝ࡿࡍ 

ࣥࣙࢩ࣮ࣗࣜࢯࢡࢵࣜࢺࣥࢭࢱ࣮ࢹ '6 
 

 

Ⲷ野 ṇ ᧙୰㐩ྖࠊ� 2 

 
� ୕⳻電ᶵ࣮ࢪࣟࣀࢡࢸࣥࣙࢩ࣮࣓࢛ࣇࣥ࢖（⌧ ᝟ሗ㏻ಙ࣒ࢸࢫࢩ工学⛉） 

� ୕⳻電ᶵ᝟ሗᢏ⾡⥲ྜ◊✲所 

 

 

௻業࡟⵳✚ࡢࢱ࣮ࢹࡓࢀࡉ㐃ᦠ・⤫ྜ・ά⏝ࢆຠᯝⓗ࡟ᐇ⌧࡟ࡵࡓࡿࡍ㸪ࣗࣜࢯࢡࢵࣜࢺࣥࢭࢱ࣮ࢹ

࣓ࣥࢪࢿ࣐ࢱ࣮ࢹࡢ➃ඛ᭱ࡘᣢࡢ電ᶵ⳻୕ࠊ࡚ࡋ࡜ࢫ࣮࣋ࢆᴫᛕࡢࡇࠋࡿࡍᥦ᱌ࢆᴫᛕ࠺࠸࡜ࣥࣙࢩ࣮

ಖࡢ電ᶵ⳻୕ࠋࡓࡋ〇ရ໬࡟ᙧࡢࣥࣙࢩ࣮ࣗࣜࢯ࡞࠺ࡼࡿࡁ࡛⏝฼࡟ᐜ᫆ࡀ࣮ࢨ࣮ࣘࢻ࢚ࣥ㸪ࢆ⾡ᢏࢺ

᭷ࠊࡿࡍ㉸高㏿᳨⣴ᢏ⾡ࡸ㏣グᆺࡢࢫ࣮࣋ࢱ࣮ࢹ高㏿ฎ⌮ᢏ⾡࠼⟆࡟ࢬ࣮ࢽࢨ࣮ࣘ࡞࠺ࡼࡢ࡝ࠊࡀ࡝࡞

 ࠋࡓࡋゎㄝ࡚࠸ࡘ࡟࠿ࡓࡋ〇ရ໬࡟࠺ࡼࡢ࡝ࠊ࡟ࡵࡓࡿ

 

୕⳻電ᶵᢏ⾡ሗ࿌ࠊ����年��月号3����3ࠊ��� 

 

 

 

AN APPROACH FOR MUSIC THERAPY USING THE VENTRICULAR 
RATE IN NEGATIVE FEELINGS ENVIRONMENT 

 
 

Tadashi OGINO1, Tamotsu NOJI2 and Yoshihiro KOYAMA2 
 

1 Mitsubishi Electric Information Technology, Japan 
(Now Department of Information and Communication Systems Engineering ) 

2 School of Information and Telecommunication Engineering, Tokai University, Japan 
 
 
Recently, it is recognized that music is applicable in the field of medical. Music is expected to support a patient's 
mentality and medical treatment. We have studied the relationship between the ventricular rates (i.e. heart rates) 
and the tempo of a music piece. We assume that there is preferable tempo according to his heart rates and 
preferable music according to the preferable tempo. As a result, music can play a medical treatment support. We 
propose the music search system using heart rates to find his favorite music. We built a model system to evaluate 
the correlation between heart rates and tempo of a piece. We confirmed that our system had a significant 
effectiveness for music therapy support. We made it possible to find favorite music using this method. 
 
Proceedings of the 3rd Biomedical Engineering International Conference, Aug. 2010 
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UDP-Glycosyltransferases from the UGT73C Subfamily in %DrEDreD 
vuOJDriV Catalyze Sapogenin 3-O-Glucosylation in Saponin-Mediated 

Insect Resistance 
 

 

Jörg M. Augustin1,9, Sylvia Drok1, Tetsuro Shinoda6,10, Kazutsuka Sanmiya6,7, Jens Kvist Nielsen2,4, 

Bekzod Khakimov1,3, Carl Erik Olsen2,5, Esben Halkjær Hansen8, Vera Kuzina1,5, Claus Thorn 

Ekstrøm2,11, Thure Hauser4,5, Søren Bak1,5 

 
1Department of Plant Biology and Biotechnology, 2Department of Basic Science and Environment, 
3Department of Food Science, 4Department of Agriculture and Ecology, 5Department of Plant and 

Environmental Sciences, University of Copenhagen, 6National Institute of Vegetable and Tea 

Science, National Agriculture and Food Research Organization, 7Department of Bioresources 

Engineering, Okinawa National College of Technology, 8Evolva A/S, 9Donald Danforth Plant 

Science Center, 10Division of Insect Sciences, National Institute of Agrobiological Sciences, 
11Department of Biostatistics, University of Southern Denmark 

 

 

%DrEDreD vuOJDriV is the only crucifer known to produce saponins. Hederagenin and oleanolic acid 

cellobioside make some %� vuOJDriV plants resistant to important insect pests, while other, susceptible 

plants produce different saponins. We identified UGTs that catalyze saponin biosynthesis. 

 

3ODnt 3h\VioOoJ\, 160, 1881-1895, 2012 
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᳃⏣཮ᑐᛶ࡜᭷㝈⎔ᣑ኱ 
 
 

ᑠụ ᑑಇ 
 

⥲ྜ⛉学⛉ 
 
 
⎔ࠊࡕࢃ࡞ࡍࠋࡓ࠸࡚ࢀࡽ▱ࡽ࠿௨๓ࡣ࡜ࡇࡿࡍ㑇ఏ࡟⎔᭷㝈ṇつ(୕ゅ)ᣑ኱ࡀ᳃⏣཮ᑐᛶࡢ⎔ A ࡜

⎔ B 㸪Aࡤࢀ࠶᳃⏣཮ᑐ࡛ࡀ ⎔᭷㝈ṇつ(୕ゅ)ᣑ኱ࡢ R 㸪Bࡣ ⎔ᣑ኱ࡿ࠶ࡢ S 㸪Sࡀࡿ࠶᳃⏣཮ᑐ࡛࡟
ࡀ B 㸪Sࡣᮏㅮ₇࡛ࠋࡓࡗ࠿࡞࠸࡚ࡗ࠿ศࡣ࠿ࡿ࠶ᣑ኱࡛࡞࠺ࡼࡢ࡝ࡢ ࡀ B ࡟≉᭷㝈ᣑ኱㸪ࡢ B ᇶࡀ

ᮏⓗࡣࡁ࡜࡞㸪᭷㝈ṇつ(୕ゅ)ᣑ኱࡛࠺࠸࡜ࡿ࠶⤖ᯝࢆሗ࿌ࠋࡓࡋ 
 
日ᮏᩘ学఍㸪2012 年ᗘ⛅Ꮨ⥲ྜศ⛉఍௦ᩘศ⛉఍㸪2012（஑ᕞ኱学） 
 
 
 
᭩ホࠕ<�%DED DQG .�2VKLUR� &ODVVLFDO $UWLQLDQ 5LQJV DQG 5HODWHG 7RSLFV  ࠖ
 
 

ᑠụ ᑑಇ 

 
⥲ྜ⛉学⛉ 

 
 
 㠀ྍ᥮⎔ㄽࡢ専門᭩࡛ࠕࡿ࠶Classical Artinian Rings and Related Topicsࠖ(Y. Baba and K. Oshiro)
 ࠋࡓࡋᴫㄝࢆෆᐜࡢ
 
ᩘ学（日ᮏᩘ学఍編集）, 第 64 ᕳ 第 4 号 (2012), pp.430-434 
 
 
 

0RULWD GXDOLW\ DQG ULQJ H[WHQVLRQV 
 
 

Kazutoshi Koike 
 

Department of Integrated Arts and Science  
 
 
In this paper, we show that there exists a category equivalence between certain categories of A-rings (respectively, 
ring extensions of A) and B-rings (respectively, ring extensions of B), where A and B are Morita dual rings. In this 
category equivalence, corresponding two A-ring and B-ring are Morita dual. This is an improvement of a result of 
Müller, which state that if a ring A has a Morita duality induced by a bimodule BQA and R is a ring extension of A 
such that RA and HomA(R, Q)A are linearly compact, then R has a Morita duality induced by the bimodule 
SEndR(HomA(R, Q))R with S = EndR(HomA(R, Q)). We also investigate relationships between Morita duality and 
finite ring extensions. Particularly, we show that if A and B are Morita dual rings with B basic, then every finite 
triangular (respectively, normalizing) extension R of A is Morita dual to a finite triangular (respectively, 
normalizing) extension S of B, and we give a result about finite centralizing free extensions, which unify a result 
of Mano about self-duality and a result of Fuller–Haack about semigroup rings. 
 
Journal of Algebra and Its Applications, Vol. 12 (2012), '2,���������6���������������� 
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᳃⏣཮ᑐᛶ࡜᭷㝈⎔ᣑ኱ 
 
 

ᑠụ ᑑಇ 
 

⥲ྜ⛉学⛉ 
 
 
⎔ࠊࡕࢃ࡞ࡍࠋࡓ࠸࡚ࢀࡽ▱ࡽ࠿௨๓ࡣ࡜ࡇࡿࡍ㑇ఏ࡟⎔᭷㝈ṇつ(୕ゅ)ᣑ኱ࡀ᳃⏣཮ᑐᛶࡢ⎔ A ࡜

⎔ B 㸪Aࡤࢀ࠶᳃⏣཮ᑐ࡛ࡀ ⎔᭷㝈ṇつ(୕ゅ)ᣑ኱ࡢ R 㸪Bࡣ ⎔ᣑ኱ࡿ࠶ࡢ S 㸪Sࡀࡿ࠶᳃⏣཮ᑐ࡛࡟
ࡀ B 㸪Sࡣᮏㅮ₇࡛ࠋࡓࡗ࠿࡞࠸࡚ࡗ࠿ศࡣ࠿ࡿ࠶ᣑ኱࡛࡞࠺ࡼࡢ࡝ࡢ ࡀ B ࡟≉᭷㝈ᣑ኱㸪ࡢ B ᇶࡀ

ᮏⓗࡣࡁ࡜࡞㸪᭷㝈ṇつ(୕ゅ)ᣑ኱࡛࠺࠸࡜ࡿ࠶⤖ᯝࢆሗ࿌ࠋࡓࡋ 
 
日ᮏᩘ学఍㸪2012 年ᗘ⛅Ꮨ⥲ྜศ⛉఍௦ᩘศ⛉఍㸪2012（஑ᕞ኱学） 
 
 
 
᭩ホࠕ<�%DED DQG .�2VKLUR� &ODVVLFDO $UWLQLDQ 5LQJV DQG 5HODWHG 7RSLFV  ࠖ
 
 

ᑠụ ᑑಇ 

 
⥲ྜ⛉学⛉ 

 
 
 㠀ྍ᥮⎔ㄽࡢ専門᭩࡛ࠕࡿ࠶Classical Artinian Rings and Related Topicsࠖ(Y. Baba and K. Oshiro)
 ࠋࡓࡋᴫㄝࢆෆᐜࡢ
 
ᩘ学（日ᮏᩘ学఍編集）, 第 64 ᕳ 第 4 号 (2012), pp.430-434 
 
 
 

0RULWD GXDOLW\ DQG ULQJ H[WHQVLRQV 
 
 

Kazutoshi Koike 
 

Department of Integrated Arts and Science  
 
 
In this paper, we show that there exists a category equivalence between certain categories of A-rings (respectively, 
ring extensions of A) and B-rings (respectively, ring extensions of B), where A and B are Morita dual rings. In this 
category equivalence, corresponding two A-ring and B-ring are Morita dual. This is an improvement of a result of 
Müller, which state that if a ring A has a Morita duality induced by a bimodule BQA and R is a ring extension of A 
such that RA and HomA(R, Q)A are linearly compact, then R has a Morita duality induced by the bimodule 
SEndR(HomA(R, Q))R with S = EndR(HomA(R, Q)). We also investigate relationships between Morita duality and 
finite ring extensions. Particularly, we show that if A and B are Morita dual rings with B basic, then every finite 
triangular (respectively, normalizing) extension R of A is Morita dual to a finite triangular (respectively, 
normalizing) extension S of B, and we give a result about finite centralizing free extensions, which unify a result 
of Mano about self-duality and a result of Fuller–Haack about semigroup rings. 
 
Journal of Algebra and Its Applications, Vol. 12 (2012), '2,���������6���������������� 

ึୡ・஧ୡྜྷ⏣ᅜ஬㑻ࡢ㊊㊧ 

 

 

⃝஭ ୓୐⨾ 

 
⥲ྜ⛉学⛉ 

 
 

ࡶ⣔㆕ࡢ࠸⏕Ụᡞ̺ᮾி᰿ࡣ࡚ࡘ࠿ࠊࡀࡔேᙧί⍠⍵ࡿࢀࢃ࠸࡜ࠖ⬟ⱁࡢ≉⊃኱㜰（ୖ᪉）ࠕ

Ꮡᅾࠋࡓ࠸࡚ࡋ୙ୡฟࡢ名ᡭ࡜ㅻࠊࢀࢃḷ⯙ఄᙺ⪅ࡶ࡟ᙳ㡪ࢆ୚୕ࡓ࠼ୡྜྷ⏣ᅜ஬㑻ࠊࡣ㎡඾㢮

ࡉ┠ὀࡾࡲ࠶ࡣ࡚࠸ࡘ࡟ἣ≦ࡢ๓ᚋࡢࡑࠊࡀࡿ࠸ࡣ࡚ࢀࡽ▱ࡣࡾά㌍᣺ࡢࡑࡔࡲࠊࢀࡉ௓⤂ࡶ࡟

ࠊࡣ஦㊧ࡢ஬ୡࡢ᫛࿴ᮇࡓࡗ࡞࡜࠸ᮾி⣔ேᙧ㐵ࡢᚋ࡚᭱ࡋࡑࠊᅄୡࡢ኱ṇᮇࠋࡓࡗ࠿࡞ࡇ࡚ࢀ

ᙜࠊࢆ㊊㊧ࡢୡึ࡚ࡗ㐳࡟ࡽࡉࠊ஧ୡࡓ࡚⫱ࢆୡ୕ࠊࡣ࡛ࡇࡇࠋࡿ࠶࡛ࡳ῭ሙ࡛ሗ࿌ࡢู࡟࡛ࡍ

᫬ࡢ番௜・ᅇ᝿㘓࡟࡜ࡶࢆ࡝࡞㎺ྜྷࠊࡾ⏣ᅜ஬㑻ᐙࡢ⣔㆕ࢆ᫂ࠋࡿࡍ࡟࠿ࡽ 

 
஧ࠐୡ紀ࡿࡅ࠾࡟ேᙧί⍠⍵ࡢ⥲ྜⓗ◊✲（������� 年ᗘ⛉学◊✲㈝⿵ຓ㔠 ᇶ┙◊✲（㹁）

◊✲ᡂᯝሗ࿌᭩ ௦⾲㸸⣽⏣᫂ᏹ）㸪 SS������㸪���� 年 � 月 �� 日 

 

 

 

Ỉஓ⏣࿐Ὢࡢ⍇⍈ㅮㄯ 

 

 

⃝஭ ୓୐⨾ 

 
⥲ྜ⛉学⛉ 

 
᫂἞ᮎࡽ࠿኱ṇࠊ࡚ࡅ࠿࡟⍇⍈ࡢࣝࣥࣕࢪ࡞ࡲࡊࡲࡉࡣⱁ⬟࡜᥋㏆ࠕࠋࡿࡍ高ᑦ ࠸࡜㞴ゎࠖࠕࠖ

ࠊ₇๻ࡸ⏬ᫎࠋࡿ࠶࡛ࡵࡓࡿᅗࢆᬑཬࡢ࡬఍♫⯡୍࡚ࡗࡼ࡟኱⾗໬ࡿࡺࢃ࠸ࠊࡋᡶᣔࢆࢪ࣮࣓࢖࠺

⯙㋀ࠕࠊ࠿࡯ࡢㅮㄯࠖࢆྜ⼥ࡢ࡜ヨࠊࡀࡢࡓࡳᮾி㡢ᴦ学校࡛ὒᴦࢆ学ࡔࢇỈஓ⏣࿐Ὢ（ࡓࡸࡳ

࡛（࠺ࡹࡋࢇ࡝ ࠸࡛ࢇࡋぶ࡟㡢ᴦࡢࣝࣥࣕࢪ࠸ᖜᗈ࡝࡞ᾉ᭤ࡸኴኵ⠇⩏ࠊࡎࡽ࡞ࡳࡢὒᴦࠋࡿ࠶

⊃ࡓࡗ㖭ᡴ࡜⍇⍈ㅮㄯࠖࠕࡽ࠿ࡤ኱ṇ༙ࠊࡡ㔜ࢆ工ኵ࡚ࡋព㆑ࢆᵓᡂ࡞ࢡࢵࢳ࣐ࣛࢻࠊࡣ࿐Ὢࡓ

ࠊ୍ࡾ࠶ࡶࡉ࠿☜ࡢ⭎ࡢ࿐Ὢ⮬㌟ࠋࡓࡆୖࡾ๰ࢆᙎዌᙧᘧࡢ⮬ ᫬࡟ࢇ┒ࡶ࡟ࢻ࣮ࢥࣞࡸ࢜ࢪࣛࡣ

࡜Ṧᛶࠖ≉ࡢಶࠕࠋࡓࡗࡲࡋ࡚ࡗࢃ⤊࡟ࡾ௦㝈୍ࠊࡎฟ࡟࠸ࡘࡣ⪅ࡃ⥆࡟ᚋࠊࡀࡓࢀࡽࡆୖࡾྲྀ
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㏆௦ࠊ࡚ࡋ࡜ே୍ࡢ⪅ᣮᡓ࡞ᯝᩒࡢ࡬኱⾗໬ࠖࠕࠊࡀࡔࠋ࠺ࢁ࠶要ᅉ࡛࡞୺ࡢࡑࡀ᫬௦≧ἣࠖࠕ

ⱁ⬟ྐୖࡢࡑ࡟名ࠋ࠸ࡓࡁ࠾ࡵ␃ࢆ 

 
㏆௦ࡿࡅ࠾࡟㡢ᴦ・ⱁ⬟ࡢ෌᳨ウϩ（ி㒔市❧ⱁ⾡኱学日ᮏఏ⤫㡢ᴦ◊✲࣮ࢱࣥࢭ◊✲ሗ

࿌ � ௦⾲㸸ᚋ⸨㟼ኵ）㸪pp.������  �01� 年 � 月 �1 日 
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㏆௦ࠊ࡚ࡋ࡜ே୍ࡢ⪅ᣮᡓ࡞ᯝᩒࡢ࡬኱⾗໬ࠖࠕࠊࡀࡔࠋ࠺ࢁ࠶要ᅉ࡛࡞୺ࡢࡑࡀ᫬௦≧ἣࠖࠕ

ⱁ⬟ྐୖࡢࡑ࡟名ࠋ࠸ࡓࡁ࠾ࡵ␃ࢆ 

 
㏆௦ࡿࡅ࠾࡟㡢ᴦ・ⱁ⬟ࡢ෌᳨ウϩ（ி㒔市❧ⱁ⾡኱学日ᮏఏ⤫㡢ᴦ◊✲࣮ࢱࣥࢭ◊✲ሗ

࿌ � ௦⾲㸸ᚋ⸨㟼ኵ）㸪pp.������  �01� 年 � 月 �1 日 
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࡜࢔ࣜࢢ・࣒ࣃ 䇷ࣥ࢖ࣟࣄ・ࣥࣙࢩࢡ࢔ࡢ⏬ᫎࣥࣙࢩ࣮ࢸ࢖ࣟࣉࢫࢡࢵࣛࣈ

 ࡚ࡗࡄࡵࢆ㌟యࡢࣥࢯࣈࢻ・࣐ࣛࢱ
 
 

名჆ᒣࣜࢧ 
 

⥲ྜ⛉学⛉ 
 
 

࣐ࢼ࢖ࢲࠗࡸ（１９７４年）࠘ࣥ࢘ࣛࣈ・࣮ࢩࢡ࢛ࣇࠗࡿ࠶௦⾲స࡛ࡢࣥࢯࣈࢻ・࣐ࣛࢱ࡜࢔ࣜࢢ・࣒ࣃ

ࢩࢡ࢔࡞≉⊃ࠊࡀ㌟యⓗ≉㉁࠺࠸࡜㯮ேዪᛶࠊࡣ࡛༴ᶵ✺◚࠘（１９７３年）ࣛࢺࣃ࢜ࣞࢡ ㅁሗᶵ㛵ࢺ࢖

ࡘᣢࢆ୺యᛶࡽࡀ࡞ࡾ࠶࡛（ࣝࢡࢱࢡ࣌ࢫ・ࢡࢵ࢕ࢸ࢚ࣟ）≀ᛶឡⓗぢୡࠋࡿ࠸࡚ࡋ࿊ࢆീࣥ࢖ࣟࣄ・ࣥࣙ

」㞧ࣥ࢖ࣟࣄ࡞ീࡢࡽࢀࡇࡀసရ࡛࡟࠿࠸ᥥ᳨ࢆ࠿ࡿ࠸࡚ࢀ࠿ドࠋࡿࡍ 
 

ࠗᫎ⏬ࡢ㌟యㄽ࠘第�❶࢓ࣦࣝࢿ࣑ࠊ᭩ᡣࠊ����年 
 
 
 

ࠗඵ月༑஬ኪࡢⲔᒇ࠘̿⡿・日・⌰࡛ୖࡢᫎཷ࡜ᐜࡢẚ㍑̿ 
 
 

名჆ᒣࣜࢧ 
 

⥲ྜ⛉学⛉ 
 
 

ࢀࡉฟࡾ኎࡟࠺ࡼࡢ࡝沖縄࡛ࠊ日ᮏࠊ࣓࢝ࣜ࢔ࡀⲔᒇ࠘（㻝㻥㻡㻢年）ࡢඵ月༑஬ኪࠗࡢ╩┘࣐ࣥ・࢚ࣝࢽࢲ

ᫎࠊ㞧ㄅࡸ⪺᪂ࡓࢀࡉ∧ᙜ᫬ฟࠊࢆẚ㍑᳨ドࡢ࡚࠸ࡘ࡟࠿ࡓࢀࡽྲྀࡅཷ࡟࠺ࡼࡢ࡝࡬ᢈホᐙࡸほᐈࡢᙜ᫬ࠊ

 ࠋ࠺行࡟࡜ࡶࢆ࡝࡞ᢈホࡸᗈ࿌ࡢ⏬ᫎࡓࢀࡉᥖ㍕࡟࡝࡞ࢺࢵࣞࣇࣥࣃ⏬

 

Southern Review 1R���� SS� ������ ���� 年 
 
 
 
ᫎ⏬ࠗඵ月༑஬ኪࡢⲔᒇ࠘ࡿࡅ࠾࡟ேࡢ⛣ື̿␗ᩥ໬ὶධ࣡ࢼ࢟࢜࡜ᘧ᚟⯆ 
 
 

名჆ᒣࣜࢧ 
 

⥲ྜ⛉学⛉ 
 
 

ᫎ⏬ࠗඵ月༑஬ኪࡢⲔᒇ࡛࠘ࠊࡣேࡿࢀࡉࡽࡓࡶ࡚ࡗࡼ࡟࡜ࡇࡿࡍື⛣ࡀ᪂࡚ࡋື⛣ࠊࡸ࢔࢕ࢹ࢖࢔࡞ࡓ

ኚࡶ࡚ࡋ࡜ࡓࡁ࡚ࡗධࡀࡢࡶ࠸ࡋ᪂ࠊ࡟᫬ྠ࡜㠃୍࠺࠸࡜ࡃ࠸࡛ࢇ㐍ࡀ஦≀࡚ࡗ࡞࡟࡟࠺ࡼࡢゐ፹ࡀேࡓࡁ

ࡢ⮬⊃ࠊࡳᣄࢆᆒ㉁໬ࡶ࡚ࡋὶධࡀ໬ᩥ␗ࠊ࠼ࡳࡶጼໃࡿᏲࢆ⤫ఏࡸᜨ▱ࡢ⾗Ẹࠊጼࡢᚑ᮶࠸࡞ࡢ࡜ࡇࡿࢃ

 ࠋࡿ࠸࡚ࢀ࠿ᥥࡀ࡜ࡇࡿ࠸࡚ࡗࢃഛ࡟ఫẸࡀࡢࡶ࡞࠺ࡼࡢጼໃࡿᏲࢆ໬ᩥࡸ᪉ࡾࡸ

 

㸺ே２１࡜ື⛣ࡢୡ紀ࣝࣂ࣮ࣟࢢ♫఍㸼⥲ᣓᅜ㝿学఍ࠊ���� 年 � 月 �� 日ࠊ᪊⌰⌫኱学 
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 ࣮ࢩࣛࢡࣔࢹ・ࢫ࢘ࣁ࣮࢕ࢸ

 Ẹ୺໬̿ࡿࡅ࠾࡟Ⲕᒇ࠘ࡢඵ月༑஬ኪࠗࡢ࣮ࢲ࢖ࢼࢫ・࣮ࣥ࢓ࣦ̿
 
 

名჆ᒣࣜࢧ 
 

⥲ྜ⛉学⛉ 
 
 

ᑠㄝࠗඵ月༑஬ኪࡢⲔᒇ࡛࠘ࠊࡣ沖縄ఫẸࣈ࢕ࢸ࢖ࢿ࡜໬ࡓࡋ⡿㌷ேࡢ཮᪉ࡽ࠿Ẹ୺ⓗࡀࣥࣙࢩࢡ࢔ᘬࡁ

㉳࣡ࢼ࢟࢜ࠊࢀࡉࡇẸ୺୺⩏ࡶ࡜ゝࠊࡿ࠼ఫẸ࡟ࢬ࣮ࢽࡢἢࡢ࡚࡭ࡍࠊࡓࡗఫẸࡀ‶㊊࡞࠺ࡼࡿࡍ᪂࡞ࡓẸ

୺໬ᨻ⟇ࡀᒎ㛤ࡢ࣮࢕ࢹ࣓ࢥࡸ࣮ࢪࢱࣥ࢓ࣇࠊࡾࡲࡘࠋࡿࡍ⫼ᚋ࡟Ẹ୺໬ᨻ⟇ࡁ࡭ࡿ࠶ࡢጼ᳜ࠊࢀࡉ㇟⾲ࡀ

Ẹ地୺⩏ⓗᛮ᝿ࡢᢲࡋ௜ࡓࡋ⏬ࢆ⥺୍ࡣ࡜ࡅ≀ㄒࡢ୰࡛ࠊ⌮᝿ⓗ࡞Ẹ୺୺⩏ࡢᴫᛕࡀ♧၀ࠋࡿ࠸࡚ࢀࡉ 

 
6RXWKHUQ 5HYLHZ（沖縄እᅜᩥ学఍学఍ㄅ）1Rࠊ�������年 
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⌰⌫ิᓥཬ７‴ྎࡧ集ᅋࡢࢪ࢘ࣙࢳ࣑࣎࢞ࢼࡿࡅ࠾࡟㞤㞝ᛶ 
 
 

Ώ㑔ㅬኴ*1, T.Y.A. Yang2, Ⳣཎᩗ 3 
 

1沖縄高専㸪2ྎ‴⮬↛⛉学༤≀㤋㸪3㤳㒔኱・∾野ᶆᮏ㤋 
 
 
ᡃ࡛ࡲࢀࡇࡣࠎ⥅⥆ⓗ࡟日ᮏ⏘ࢪ࢘ࣙࢳ࣎⛉ࢿ࢝࢔ᒓ（Psychotria）5 ࡵ㐍ࢆㄪᰝ࡚࠸ࡘ࡟㞤㞝ᛶࡢ✀

ࡕ࠺ࡢࡇࠋࡓࡁ࡚ 3 ୍ࠋࡓࡋㄆ☜ࢆ࡜ࡇࡿ࠶㞤㞝␗ᰴ࡛ࡣ(P. rubra)ࢪ࢘ࣙࢳ࣎ࠊࡾ࠶஧ᆺⰼᰕᛶ࡛ࡣ✀

᪉ࠊ᫖年ᗘࡢㄪᰝࠊࡽ࠿⌰⌫ิᓥ⏘ࢪ࢘ࣙࢳ࣑࣎࢞ࢼࡢ(P. manillensis)ࡢࡘ୍ࡣᰴ࢖ࢱࡿ࡞␗ࡢᩘ「ࡀ

ࠊƫࡀࡿࡍ᭷ࢆ୧᪉ࡢ㞤ⷁ࡜㞝ⷁࡶⰼࡢࢀࡎ࠸ࠋࡓࢀࡉㄆ☜ࡀ࡜ࡇࡿࡅࡘࢆⰼࡢࣉ ⬟ⓗࡣ࡟㞝ⰼࠊ㞤ⰼࠊ

♧ࡀ࡜ࡇࡿࡍᏑᅾࡀ༢ᛶᰴ࡜㞤㞝␗ⰼྠᰴࡣ࡚ࡋ࡜ಶయࠊࢀࡉ၀♧ࡀ࡜ࡇࡿ࠸࡚ࡋศ໬࡟୧ᛶⰼࡣࡓࡲ

၀ࠊࡓࡲࠋࡓࢀࡉㄪᰝࡓࡋ集ᅋ㛫࡛ࡶ㞤㞝ᛶࡢഴྥ࡟೫ࡀࡾぢࡾࡼࠊࡵࡓࡓࢀࡽከࡢࡃ集ᅋ・ಶయ・ⰼ

 ࠋࡓࡗ࠶ᚲ要࡛ࡀㄪᰝࡢ㞤㞝ᛶࡢ
ձ⌰⌫ิᓥࡢࢪ࢘ࣙࢳ࣑࣎࢞ࢼࠊࡣ௒年ᗘ࡛ࡇࡑ  5 集ᅋࡿࡅ࠾࡟㞤㞝ᛶࡢᐇែࠊղⰼᗎࡢ࡜ࡈᛶⓗഴ

‴ճྎࠊ࣮ࢪࣟࣀ࢙ࣇ㛤ⰼ࡜Ᏻᐃᛶࡢྥ 2 集ᅋࡿࡅ࠾࡟㞤㞝ᛶࡢᐇែࡢ 3 Ⅼࢆ᫂ࢆ࡜ࡇࡿࡍ࡟࠿ࡽ┠ⓗ

 ࠋࡓࡵ㐍ࢆㄪᰝ࡚ࡋ࡜
 ձ⌰⌫ิᓥ 5 集ᅋ（沖縄ᓥ 3 集ᅋࠊす⾲ᓥ 2 集ᅋ）ྛ࡚࠸࠾࡟集ᅋ 20 ᰴࢆ↓సⅭ࡟㑅ྛࠊࡧᰴ᭱ప

50 ⰼࢆ᥇集ࠊࡋಶయ࡜集ᅋࡢ㞤㞝ᛶࢆㄪᰝࡢࡑࠋࡓࡋ⤖ᯝࡢࢀࡎ࠸ࠊ集ᅋࡶ࡚࠸࠾࡟㞝ⰼཬࠊࡧ㞤ⰼࡀ

඲యࡢ 90%௨ୖࢆ༨ࠊࡵከࡢࡃⰼࡀᶵ⬟ⓗࡣ࡟༢ᛶⰼ࡟ศ໬ࡀ࡜ࡇࡿ࠸࡚ࡋ♧၀୍ࠋࡓࢀࡉ᪉ࠊಶయࡢ

ᛶ⾲⌧ࠊࡣ࡚ࡋ࡜㞤㞝ྠᰴࠊḟ࡛࠸㞤ᰴࡀከࠊࡃ㞝ᰴࡣ࡚࠸ࡘ࡟集ᅋ࡟࡜ࡈ๭ྜࡀ኱ࠋࡓࡗ࡞␗ࡃࡁ 
ղஎ⩚ᓅ集ᅋࡢ 10 ᰴྛࠊ࡚࠸ࡘ࡟ 13 ⰼᗎࢆᶆ㆑ࠊࡋ㛤ⰼᮇ 40 日㛫୰20ࠊ 日ࡾࡓࢃ࡟㛤ⰼࢵ࢙ࢳࢆ

ࠊᯝ⤖ࡢࡑࠋࡓࡋㄆ☜ࢆ࣮ࢪࣟࣀ࢙ࣇ㛤ⰼ࡜Ᏻᐃࡢ㞤㞝ᛶࡢⰼᗎෆ࡛ࠊࡾࡼ࡟࡜ࡇࡿࡍグ㘓ࢆ㞤㞝ࠊࡋࢡ

㞤㞝␗ⰼྠᰴ࡜☜ㄆࡓࢀࡉ 8 ᰴࡢ඲ 101 ⰼᗎ୰ࠊ㞝ⰼࡸ㞤ⰼࠊ୧ᛶⰼྠࢆ᫬ࡿࡅࡘ࡟୧ᛶⰼᗎࡀ඲యࡢ

඲ࡓࡋㄪᰝࠊࡓࡲࠋࡓࡗ࠶࡛⛥ࡣ༢ᛶⰼᗎࠊࡵ༨ࢆ80% 10 ᰴࡕ࠺ࡢ 7 ᰴࠊ࡚࠸࠾࡟㛤ⰼᮇࡢ๓༙ࡽ࠿ᚋ

 ࠋࡓࡋ♧ࢆഴྥࡿ࠼ቑࡀ๭ྜࡢ㞤ⰼࠊࡾῶࡀᑐⓗ๭ྜ┦ࡢ㞝ⰼࠊ࡚ࡅ࠿࡟༙
ճྎ‴⥳ᓥ࡜⹒ᕋࡢ 2 集ᅋࠊ࡚࠸࠾࡟㛤ⰼⰼᗎࢆ᥇集ࠊࡋⰼᗎෆࡢᛶ⾲⌧ࢆㄪᰝࠊࡓࡲࠋࡓࡋ⹒ᕋࡢ

୍㒊ࡢᰴࡣ࡚࠸ࡘ࡟᱂ᇵ୰࡟㛤ⰼࡓࡋⰼࡢᛶᆺࢆグ㘓ࠋྎࡓࡋ ࡢ‴ 2 集ᅋࠊ᳜ࡣ࡚࠸࠾࡟ ≀యࡀᑠࠊࡃࡉ

୍ᰴᙜࡾࡓ 1 ⰼᗎ⛬ᗘ࠿ࡋ㛤ⰼࠊࡵࡓࡓࡗ࠿࡞࠸࡚ࡋከᩘⰼᗎ࡛ࡢᛶ⾲⌧ࡢẚ㍑ࠋࡓࡗ࠿࡞ࡁ࡛ࡣ⌰⌫

ิᓥࠊࡾ࡞␗ࡣ࡜ࡢࡶࡢ㞝ⰼ࡜㞤ⰼࡢ኱ࡃࡁ஧ࡢࣉ࢖ࢱࡢࡘⰼࠊࡅࡘࢆࡳࡢ㞤㞝ᛶࡣⰼᗎࡰ࡯࡟࡜ࡈᏳ

ᐃࠊࡾ࠾࡚ࡋㄪᰝࡓࡋ 19 ಶయࡢ඲ⰼᗎࡀ༢ᛶⰼᗎ࡛ࠋࡓࡗ࠶ 
௒ᚋࠊ㛤ⰼࡢ࡚ࡋ࡜࣮ࢪࣟࣀ࢙ࣇ㞤㞝ᛶࡢኚ໬ࡢᐇែࠊࡸ㞤㞝ᛶࡢ㑇ఏⓗ࣓ࡢ࣒ࢬࢽ࢝ゎ᫂ࡀᚲ要࡛࠶

࠼⪄ࡶ࡜ࡇࡿ࠶࡛⌧⾲ᛶࡿ࡞␗࡜ࡢࡶࡢ⏘ᓥิ⌫⌰ࠊࡣ࡚࠸ࡘ࡟ࢪ࢘ࣙࢳ࣑࣎࢞ࢼࡢ⏘‴ྎࠊࡓࡲࠋࡿ

 ࠋࡿ࠶ᚲ要࡛ࡀศ㢮学ⓗ෌᳨ウࠊ࡜ㄪᰝ࡞ⓗ⥆⥅ࠊࡵࡓࡿࢀࡽ
 
✀⏕≀学఍㸬第 44 ᅇ኱఍㸬P.39. 2012.（ࢡ࣮ࣃࣀ࣐࢟, ⁠㈡） 
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Dynamics of rules internaliz ed in dynamic cognitive 
agents playing a multi- game 
 
⾪✺ᅇ㑊ࡢࢺ࢙ࣥࢪ࣮࢚ࡿࡅ࠾࡟࣒࣮ࢤ⾜ືᏛ⩦

 ๰Ⓨࡢࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥࡃᇶ࡙࡟
 
 
ෆᅾ໬࡟ࢺ࢙ࣥࢪ࣮࢚⩦Ꮫࡿࡅ࠾࡟࣒࣮ࢤࢳ࣐ࣝ

 Ᏻᐃ໬ࡢࢫࢡ࣑ࢼ࢖ࢲࣟࢡ࣐ࡿࡼ࡟࣮ࣝࣝࡓࡋ
 
 
⏕Ṫ᪉ἲࡢ㐪ࡿࡼ࡟࠸⛣ືᡓ␎ࡢ๰Ⓨࡢ࡬ᙳ㡪 
 
ᅃேࡢ࣮ࣖࣞࣉࡿࡅ࠾࡟࣒࣮ࢤ࣐ࣥࣞࢪࡢᡓ␎࡜

 ⏝஫స┦ࡢື⛣
 
⏕Ṫ᪉ἲࡢ㐪ࡿࡼ࡟࠸⛣ືᡓ␎ࡢ๰Ⓨࡢ࡬ᙳ㡪 
 
ᅃேࡢ࣮ࣖࣞࣉࡿࡅ࠾࡟࣒࣮ࢤ࣐ࣥࣞࢪࡢᡓ␎࡜

 ⏝஫స┦ࡢື⛣
 
ேᕤ♫఍ࣔࡿࡅ࠾࡟ࣝࢹከᩘὴཬࡧᑡᩘὴᩥ໬ࡢ

ಶேࡢ≉ᛶ࡟ᑐࡿࡍᙳ㡪 
 
ᩥἲᙧᡂࡿࡅ࠾࡟ព࿡࡜グྕࡢࡁࡘࡧ⤖ࡢ᭕᫕ࡉ

 ᙺ๭ࡢ
 

J ournal of Artificial Life and Robotics, V ol.16 , No.4, 
pp.49 3- 49 6 , Springer J apan, 2012.1. 
 
J ournal of Artificial Life and Robotics, V ol.17 , No.2, 
pp.305- 311, Springer J apan, 2012.12. 
 
 
➨8 7 ᅇᩘ⌮ࣔࣝࢹ໬࡜ၥ㢟ゎỴ◊✲Ⓨ⾲఍, 㮵ඣᓥ┴, 
ၥ㢟ゎỴ(MP࡜໬ࣝࢹࣔ⌮ᩘ S), 2012- MP S- 8 7 (29 ), pp.1-
2, 2012.3. 
 
➨8 7 ᅇᩘ⌮ࣔࣝࢹ໬࡜ၥ㢟ゎỴ◊✲Ⓨ⾲఍, 㮵ඣᓥ┴, 
ၥ㢟ゎỴ(MP࡜໬ࣝࢹࣔ⌮ᩘ S), 2012- MP S- 8 7 (25), pp.1-
6 , 2012.3. 
 
⌰⌫኱Ꮫ࣭Ἀ⦖㧗ᑓ➨3ᅇ஺ὶ◊✲఍, Ἀ⦖┴, 2012.9 .
 
 
⌰⌫኱Ꮫ࣭Ἀ⦖㧗ᑓ➨3ᅇ஺ὶ◊✲఍, Ἀ⦖┴, 2012.9 .
 
 
⌰⌫኱Ꮫ࣭Ἀ⦖㧗ᑓ➨4ᅇ஺ὶ◊✲఍, Ἀ⦖┴, 2013.1
 
⌰⌫኱Ꮫ࣭Ἀ⦖㧗ᑓ➨4ᅇ஺ὶ◊✲఍, Ἀ⦖┴, 2013.1.
 
 
 
⌰⌫኱Ꮫ࣭Ἀ⦖㧗ᑓ➨4ᅇ஺ὶ◊✲఍, Ἀ⦖┴, 2013.1
 
 
⌰⌫኱Ꮫ࣭Ἀ⦖㧗ᑓ➨4ᅇ஺ὶ◊✲఍, Ἀ⦖┴, 2013.1
 

Mbaitiga  Z acharie 
 
 
Mbaitiga  Z acharie 
 
 
 
Mbaitiga  Z acharie 
 
 
 
 
Mbaitiga  Z acharie 
 
 
኱ᇛ₶,ࣜ࢝ࢨ࢞࢕ࢸ࢖ࣂ e t . al  
 
 
 

Advanced Logistics Belief Neural Network  Algorithm 
for Robot Arm Control. 
 
What does Mathematical P roof Mean for College 
Students?  
 
 
F usion of ART- 1and Advanced Logistic Belief Neural 
Network  for O bj ect G rasping Robot  Arm. 
 
 
 
The I mplementation of G eoG ebra as Technology Based 
Mathematics Learning. 
 
᭱㏆ࡢᶵᲔᏛ⩦ᡭἲ࡜㌴㍕ࡿࡼ࡟࣓ࣛ࢝Ᏻ඲ኴ㑻

(㊰㠃ᕤ஦⏝ࢺࢵ࣐࣎ࣟࣥࢻ࣮࢞)᳨  ⏝ᛂࡢ࡬▱
 
 

J o ur nal  o f  c o mp ut e r  S c ie nc e , V ol. 8 , I ssue 6 , pp: 9 6 5- 9 7 0, 
2012, Science P ublications, New York , USA. 
 
P r o c e e d ing s  o f  t h e  6 t h  I nt e r nat io nal  S ymp o s ium o n 
A d v anc e s  in T e c h no l o g y E d uc at io n, pp:1- 4, 2012 
Kitak yushu, J apan. 
 
P r o c e e d ing s  o f  t h e  5 t h  I nt e r nat io nal  C o ng r e s s  o n I mag e  and  
S ig nal  P r o c e s s ing  ( CISP'12)  &  t h e  5 t h  I nt e r nat io nal  
C o nf e r e nc e  o n B io - M e d ic al  E ng ine e r ing  and  I nf o r mat ic s  
( BMEI'12) , pp:1231- 1234, 2012, Chongqing, China. 
 
ி㒔኱Ꮫᩘ⌮ゎᯒ◊✲ᡤㅮ₇఍ண✏㞟 2012 
 
 
O KI NAWAᆺࣟࡳ⤌࣭ࢺࢵ࣎㎸࣒ࢸࢫࢩࡳ ⏘ᴗࢫࢩ

᝟ሗ໬◊✲఍ I࣒ࢸ I S- 12- 07 0, 2012 
 
 

Ặ   ྡ ㄢ   㢟 㞧ㄅ㸪ㅮ₇఍㸪ࡣࡓࡲⓎ⾜ᡤ➼ 



102 Bulletin of Okinawa National College of Technology, No.7 (2013)102 Bulletin of Okinawa National College of Technology, No.7 (2013)

Mbaitiga  Z acharie 
 
 
Mbaitiga  Z acharie 
 
 
Mbaitiga  Z acharie 
 
 
Mbaitiga  Z acharie 
 
 
Mbaitiga  Z acharie 
 
 
Mbaitiga  Z acharie 
 
 
Mbaitiga  Z acharie 
 
 
Mbaitiga  Z acharie 
 
 
Mbaitiga  Z acharie 
 
 
Mbaitiga  Z acharie 
 
 
 

G P S and Discrete Kalman F ilter for I ndoor Robot 
Navigation 
 
Sensor F usion Based Discrete Kalman F ilter for O utdoor 
Robot Navigation. 
 
Adaptive F uz z y Knowledge Based Controller for 
Autonomous Robot Motion Control.  
 
Security G uard Robot Detecting Human Using G aussian 
Distribution Histogram  Method. 
 
P roof of Analytic Extension Theorem for Z eta F unction 
using Abel Transformation and Euler P roduct. 
 
I ntelligent O k iKoSenP BX1 Security P atrol Robot via 
Network  and Map- Based Route P lanning. 
 
Why College or University Students Hate P roofs in 
Mathematics?  
 
P roof of Bernhard Riemann’ s F unctional Equation using 
G amma F unction. 
 
Self- G eneration ART- 1 Neural Network  with G radient-
Descent Method Aid for Latin Alphabet Recognition. 
 
Adaptive Resonance Theory (ART- 1) Neural Network  
Based Horiz ontal and V ertical Classification of 0- 9  
Digits Recognition 
 

J ournal of World Academic of Science, Engineering and 
Technology, I ssue 6 0,255- 26 1, 2011.25, USA. 
 
J ournal of World Academy of Science, Engineering and 
Technology, 6  (8 0), 349  - 353, 2011.8 , USA. 
 
J ournal of Computer Science, 6  (10), 1048  - 1055, 2010.7 , 
USA.  
 
J ournal of Computer Science, 6  (10), 1115- 1121, 2010.8 , 
USA.  
 
J ournal of Mathematics and Statistics,6  (3), 29 4- 29 9 , 2010.9 , 
USA.  
 
J ournal of Computer Science, 5 (1), 7 5- 8 5, 2009 .1, USA. 
 
 
J ournal of Mathematics and Statistics,5 (1), 32- 41, 2009 .3, 
USA. 
 
J ournal of Mathematics and Statistics,4 (3), 18 1- 18 5,2008 .9 , 
USA. 
 
J ournal of Computer Science, 4 (8 ), 6 31- 6 37 , 2008 .8 , USA. 
 
 
J ournal of Computer Science, 3 (11), 8 6 9 - 8 7 3, 2008 .11, 
USA. 
 
 

 
ϫ㸬⏕≀㈨※ᕤᏛ⛉  
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ụᯇ┿ஓ 
 
 
ụᯇ┿ஓ 
 
 
 
␜ᒣ⍛Ꮚ㸪⚄㇂ᚿ⧊㸪ⶶᒇⱥ௓㸪℈

⏣Ὀ㍜㸪ụᯇ┿ஓ 
 
♽⣡ඖ࠼ࡾ㸪ᒣᇛ▱ె㸪㧘▼ⰼⶈ㸪

㔠ᮏ᫛ᙪ㸪▼ぢ┒ኴ㸪ụᯇ┿ஓ 
 
 
᳃⏣ࡢࡇ⨾㸪ᰗஂ⨾Ꮚ㸪ẚ჆▖㸪㔠

ᮏ᫛ᙪ㸪せ໷㸪ụᯇ┿ஓ 
 
ᒣᇛ▱ె㸪ᆤ⏣ᗉ┿㸪㸪ኵ⣖⏤ἑ‮

㛛ᯇ೺἞㸪ụᯇ┿ஓ 

Ἀ⦖㧗ᑓࡢᆅᇦ⏘Ꮫᐁ㐃ᦠάື࡜⏕≀㈨※ࢆ฼⏝

 ஦౛⤂௓ࡓࡋ
 
ᆅᇦ㈉⊩࡟ᑐࡿࡍ኱Ꮫ◊✲ᡤࡢᙺ๭ 
 
 
 
㧗ឤᗘศᯒᶵჾࡓ࠸⏝ࢆἈ⦖┴⏘᯿ᶲ㢮୰᭷ຠᡂ

ศࡢศᯒẚ㍑ 
 
ࢫᢠ⭘⒆άᛶࡓࡋ࡜ᣦᶆࢆ㸦MK㸧ࣥ࢖࢝ࢻࢵ࣑

㹼࡚࠸⏝ࢆࣜࣛࣈ࢖ࣛ≀↛㹼ᾏὒኳࢢࣥࢽ࣮ࣜࢡ

 
 
Ἀ⦖ࡢࡽ࠿⏺↛⮬ࡢங㓟⳦ࡢ༢㞳ࡧࡼ࠾ங㓟⳦௦

ㅰ⏘≀ࡢᶵ⬟ᛶࡢ᥈⣴ 
 
㭜༸ᢠయI gYࡢELI SAࡢ࡬฼⏝࡟㛵ࡿࡍᇶ┙◊✲ 
 
 

㧗ᑓ࣒࢘ࢪ࣏ࣥࢩ in ⇃ᮏ ஑ᕞ࣭Ἀ⦖ᆅ༊ࢭࣀࢡࢸ

஺ὶ఍㸪2012ᖺ1᭶27➼࣮ࢱࣥ  
 
ྡᱜ኱Ꮫ ⥲ྜ◊✲ᡤ๰❧15࿘ᖺグᛕ஦ᴗ ࠕᆅᇦ㈉

ᢒ㘓㞟࣒࢘ࢪ࣏ࣥࢩ᪉ࠖࡾ࠶ࡢ኱Ꮫ◊✲ᡤࡿࡍᑐ࡟⫣

㸪p6 㸪2012ᖺ3᭶16 ᪥ 
 
᪥ᮏ㎰ⱁ໬Ꮫ఍ 2012 ᖺᗘ኱఍㸪2J 13a14,p45㸪2012 ᖺ

3᭶ 23᪥ 
 
 
᪥ᮏ㎰ⱁ໬Ꮫ఍ 2012 ᖺᗘ኱఍㸪3A04p16 㸪p7 2㸪2012
ᖺ 3᭶ 24᪥ 
 
 
᪥ᮏ㎰ⱁ໬Ꮫ఍2012ᖺᗘ኱఍㸪3B18 a05㸪p8 7 㸪2012
ᖺ 3᭶ 24᪥ 
 
᪥ᮏ㎰ⱁ໬Ꮫ఍ 2012 ᖺᗘ኱఍㸪3C34a14㸪p105㸪
2012ᖺ 3᭶ 24᪥ 
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ୖཎṇႹࠊ኱ᕊ࿴ྍዉࠊᖹⰋ῟ㄔ 
 
 
Ώ㎶ ⪽ࠊᰠཎள⨾ࠊ୰㇂⏤㤶㔛ࠊ

ྜྷ⏣⣪▮㤶、ᖹⰋ῟ㄔࠊ⚟஭ဴஓ 

 
ᖹⰋ῟ㄔ 
 
 

࣮ࣀࣥࢳࣥࢧ࢟ࢥࣇ௦ㅰάᛶయࡢࣥࢳࣥࢧ࢟ࢥࣇ

ᢚไᶵ⏕⏘ࣝ࢝ࢪ㓟໬❅⣲୍ࣛࡢࣝ  ɔ
 

ࡢ⬟ᾘཤࢻࢩ࣮࢟࢜ࣃ࣮ࢫࡿࡼ࡟ࢫ࢚࢟≀᳜⏝⸆

 ᢚไࡢ⾑⁐⣲㓟ㄏⓎᛶ⮯ࡓࡋ௓ࢆ᪼ୖ

 
⏝㧗ᗘ฼ࡢⴥࣙࢩࣥ࢝⏘⦕Ἀࠕ 㸸ࠖ㧗ᶵ⬟ᡂศࡢ

೺ᗣ࣭⨾ᐜࡓࡅࡴ࡟㛤Ⓨ 
 

➨ 132ᅇ᪥ᮏ⸆Ꮫ఍㸦2012ᖺ 3᭶ࠊᮐᖠᕷ㸧 
 
 
➨ 132ᅇ᪥ᮏ⸆Ꮫ఍㸦2012ᖺ 3᭶ࠊᮐᖠᕷ㸧 
 
 
ᆅᇦ⏘Ꮫ㐃ᦠᨭ᥼ጤク஦ᴗࠕ࣮ࢼ࣑ࢭἈ⦖⏘ࣂࢲࣥ࢝

ࢱࣥࢭ✲◊㎰ᴗࠊ㸦2012ᖺ10᭶࡚ࠖ࠸ࡘ࡟ᛶ⬟ྍࡢ࣮
 ⣒‶ᕷ㸧ࠊ࣮
 

὾㎶⿱Ꮚࠊ㔝⏣⨾㤶ஂࠊಖጜ⌮⳹ࠊ
๓⏣᭷ᕼࠊᮌᖭ㐍ࠊ℈⏣Ὀ㍜ 
 
℈⏣Ὀ㍜ 
 

ඵ௦≉⏘ᬌⓑᰆࡢⰾ㤶ᡂศ 
 
 
Ἀ⦖⏘᳜≀ࡿࡼ࡟Ⰽ⣲ቑឤኴ㝧㟁ụࡢ〇స 
 

➨17ᅇ㧗ᑓ࣒࢘ࢪ࣏ࣥࢩin⇃ᮏࠊ⇃ᮏ2012ࠊᖺ1᭶ 
 
 
2012ᖺ᪥ᮏ໬Ꮫ఍す᪥ᮏ኱఍ࠊబ㈡2012ࠊᖺ11᭶ 
 

ᗈ℩┤ேࠊ↷ᒇு୕ࠊᯞ㝯⿱ 
 
 
୕ᯞ㝯⿱ࠊ▼⏣ಟᕫ 
 
㔝ཱྀెࠊᒣᇛᆂ୕ࠊᯞ㝯⿱ 
 
 
ྜྷ⏣Ἠ୕ࠊᔱ㝯ࠊᒣཱྀ᫛ᘯ୕ࠊ

ᯞ㝯⿱ 
 
T. MI TSUE, K.TO MI MO TO , R. 
TO HYAMA, M. KURO SHI MA 
 

㯮㯜⳦ࣅ࢟࢘ࢺࢧࡿࡼ࡟ᅛయⓎ㓝ࡢࢫ࢚࢟〇㐀࡜

ච␿㈿άస⏝ 
 
⏘ᴗ๰㐀ࡿࡳ࡟࣮ࢼ࣑ࢭ㉳ᴗᐙᩍ⫱ 
 
Ἀ⦖┴ࡿࡅ࠾࡟ᨺᑕ⬟ởᰁ≧ἣㄪᰝሗ࿌ 
 
 
 ホ౯ࡢ⏝ච␿㈿άసࡿࡅ࠾࡟ࣥࣛࣅࢩ
 
 
Development of healthy pastries made with rice- powder 
and ok inawan- moz uk u brok en down by ‘ ‘ Shock  Wave’ ’
 

᪥ᮏ㎰ⱁ໬Ꮫ఍ 䠄ᮾி䠅 ୍⯡ㅮ₇ 䡌.1㻣㻟䠄㻞㻜1㻜䠅 
 
 
᪥ᮏ㧗ᑓᏛ఍ㄅ(Journal of JACT) ➨16ᕳ䠈➨1ྕ䠈䠄
㻞㻜11䠅 
 
ཎᏊຊேᮦ⫱ᡂ஦ᴗ䝣䜷䞊䝷䝮䠄㧗ᑓᶵᵓ䚸ᮾி䠅䠄
㻞㻜1㻞.3.䠅 
 
᪥ᮏ㎰ⱁ໬Ꮫ఍ 䠄ி㒔䠅 ୍⯡ㅮ₇ 㻞J11㼜㻜8 䠄㻞㻜1㻞䠅 
 

 
Yellow Sea Rim Work shop on Explosion, Combustion and 
other Energetic P henomena for V arious Environmental 
I ssues, 2012 ( k umamoto university) 
 

⸨ཎ ⱱ㸪℩ᡞὈᖾ㸪ᡭᓥ⌔⣖㸪⏣

୰ ༤㸪㕥ᮌⓏᚿ㑻㸪⣽ᕝᫀ  ๎
 
⏣୰ ༤㸪℩ᡞὈᖾ㸪ᡭᓥ⌔⣖㸪⸨

ཎ ⱱ㸪㕥ᮌⓏᚿ㑻㸪⣽ᕝᫀ  ๎
 
ୗᆅⓒဏࠊᏳ㔛ுኴ㸪㸦⏣୰ ༤㸧

 

ຍ㱋࡟క࠺௦ㅰ␗ᖖ⑕ࡢண㜵࣭ᨵၿ࣭἞⒪๣ 
 
 
ຍ㱋࡟క࠺௦ㅰ␗ᖖ⑌ᝈࡢண㜵࣭ᨵၿ࣭἞⒪๣ 
 
Ἀ⦖Ꮨ⠇㔝⳯Ỉ㸦ኟ㔝⳯∧ ࣮ࣔ࢕࢘Ỉ㸧㹼Ἀ⦖

 㹼⤥⿵ࣝࣛࢿ࣑Ἀ⦖㔝࡛࡚⳯ࡓࡾ࡜ࢆኟࡢ
 

≉チබ㛤㸸≉㛤2012- 18 037 5, 2012ᖺ 9 ᭶ 
 
 
≉チබ㛤㸸≉㛤2012- 18 037 3, 2012ᖺ 9 ᭶ 
 
➨5ᅇ Ἀ⦖Ꮫ⏕2012 ,ࢺࢫࢸࣥࢥ࢔࢕ࢹ࢖࢔ࢫࢿࢪࣅ
ᖺ7 ᭶ 
 

I somura N, I wao K and F uk ami H 
 
 
㕥ᮌ๛࣭ᑠᯘ༟ྐ࣭⃝஭ᆂ࣭ᕝ➃㑥

࣭᫂Ṋᮧྐᮁ࣭☾ᮧᑦᏊ࣭ᒣᇛ⚽அ

 
ᨻᮌΎᏕ࣭☾ᮧᑦᏊ 
 
Nak amichi H, O j imi CM, I somura N, 
and Hidak a M 
 
I somura N, Baba Y, Nagata S, Nonak a 
M and Yamamoto HH 
 
 
☾ᮧᑦᏊ࣭ᆤ⏣ᗉ┿࣭ᒣᇛ⚽அ࣭ụ

ᯇ┿ஓ 
 
I somura N, G ibu N, Uema R and Wada 
M 
 
 

Natural hybridiz ation of the coral genus A c r o p o r a: 
fertiliz ation and larva survival rates. 
 
Ỉ୰ほ ࢧࣥࢭ⥺↓ࡢࡵࡓࡢࢡ࣮࣡ࢺࢵࢿࢧࣥࢭ

 ウ᳨ࡢ⬟ᶵࢻ࣮ࣀ
 
␗ศ㔝Ꮫ⏕஺ὶ఍ࡢᐇ᪋࡜Ꮫ⏕ࡢព㆑ㄪᰝ. 
 
Somatic tissues of the coral G al ax e a f as c ic ul ar is  possess 
telomerase activity. 
 
The relationship between genetic similarity and 
reproductive success in the branching coral A c r o p o r a 
int e r me d ia. 
 
⳦ࡧࡼ࠾༢㞳ᇵ㣴ࡢ⳦࢜ࣜࣈࣅࡢࡽ࠿㠃⾲ࢦࣥࢧ

ᰴಖᏑ᪉ἲ᳨ࡢウ࠸ࡘ࡟ .࡚ 
 
Monthly changes in bacterial community structure on 
A c r o p o r a mur ic at a. 
 
 

P LoSO ne (in press) (2013) 
 
 
㟁ẼᏛ఍ㄽᩥㄅ 133- 4 (Sec. D) 㸦印ๅ୰㸧 
 
 
ᕤᏛᩍ⫱. 6 0- 6 : 156 - 16 0. (2012) 
 
G alaxea ( in press) (2012) 
 
 
Marine Biology Research. 9 : 18 1- 18 8 . (2013) 
 
 
 
Ἀ⦖㧗➼ᑓ㛛Ꮫᰯ⣖せ 6 : 19 - 25. (2012) 
 
 
12th I nternational Coral Reef Symposium .Cairns, Australia. 
(2012) 
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Wada M, Nishihara G  and I somura N 
 
 
 
Tak emura A, Yamauchi C, Tak euchi K 
and I somura N 
 
Yamamoto HH, Nagata S, Suz uk i G  and 
I somura N 
 
☾ᮧᑦᏊ࣭ᒾᑿ◊஧࣭῝ぢ⿱ఙ 
 
 
⃝⏣ᝆリ࣭➉ෆᝆグ࣭ᒣෆ༓⿱࣭☾

ᮧᑦᏊ࣭ᒣᮏᗈ⨾࣭➉ᮧ᫂ὒ 
 
ධỤ⨾࿴࣭࿴⏣ᐇ࣭☾ᮧᑦᏊ 
 
 
࿴⏣ᐇ G࣭ regory N. Nishihara࣭☾ᮧ

ᑦᏊ 
 
☾ᮧᑦᏊ࣭ᒾᑿ◊஧࣭῝ぢ⿱ఙ 
 
 
῝ぢ⿱ఙ࣭ᒾᑿ◊஧࣭☾ᮧᑦᏊ 
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Ώ㑔ㅬኴ, ബ⏣ဴ㑻, ᶓ⏣ᫀႹ, Ⳣ
ཎᩗ 
 
Ώ㑔ㅬኴ 
 
 
Ώ㑔ㅬኴ   
 
 
 
ụᯇ┿ஓࠊ⸝ᒇⱥ௓ࠊΏ㑔ㅬኴஂࠊ
ụ஭ⱱ 
 
ᐑ⸨⩏Ꮥࠊ⸝ᒇⱥ௓ࠊΏ㑔ㅬኴࠊᒇ
Ⰻᮅᗣࠊẚ჆ಟࠊᕌᮏࠊࡳࡺ࠶๓ཎ
ᘯἲࠊ⏣୰ⱱఀࠊᮾ⦾ 
 
⸝ᒇⱥ௓ࠊΏ㑔ㅬኴࠊబ➉༟ᙪࠊ᪂

⏣ಖᩄࠊᒇⰋᮅᗣ 
 

⌰⌫ิᓥཬ７‴ྎࡧ㞟ᅋ࢘ࣙࢳ࣑࣎࢞ࢼࡿࡅ࠾࡟
 㞤㞝ᛶ㸬ࡢࢪ
 
኱ᾆ‴ࢦࣥࢧ࢜࢔ࡢ⩌యୖ࡚࠸ࡘ࡟⸴⌛ࡢ㸬 
 
 
Ἀ⦖ᓥ⏘ࢪ࢘ࣙࢳ࣑࣎࢞ࢼ㸦ࢿ࢝࢔⛉㸧ࡢ㞤㞝ྠ
ᰴᛶ㸬 
 
኱ᾆ‴ࡿ▱ࢆࡕࡓࡢࡶࡁ⏕ࡢ㸬 
 
 
᪥ᮏ⏘ࢪ࢘ࣙࢳ࣎ᒓࡢᛶ⾲⌧ࡢከᵝ໬ࡢࡑ࡜せᅉ
ಸᩘࡢ㸽ᰁⰍయ࠿ኚ໬ࡢ⪅㸦㏦⢊࡚ࡅྥ࡟ゎ᫂ࡢ
໬࠿㸽㸧. 
 
㢮⏘⏕Ⅳ໬⸴ࡓࡋ⏝άࢆ⾡ᢏࢢࣥࢪ࣮࣓࢖࢜࢖ࣂ
Ỉ⣲ࡢ⡆᫆ホ౯ࡢ࡬ヨࡳ. 

 
Ỉ୰⾪ᧁἼࡿࡼ࡟㧗ᅽⓗฎ⌮ࡓ࠸⏝ࢆ㣗ရࡢ⢊○
 .✲◊ࡿࡍ㛵࡟
 
 
ᓥᕋ┴Ἀ⦖ࡿࡅ࠾࡟⛉Ꮫࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥάື

 .ࡳ⤌ࡾྲྀࡢ
 

✀⏕≀Ꮫ఍㸬➨ 44 ᅇ኱఍㸬㸦2012. ⁠㈡࣮ࣃࣀ࣐࢟
㸧Pࢡ . 39 . 
 
᪥ᮏࢦࣥࢧ♋Ꮫ఍㸬➨15ᅇ኱఍㸬(2012. ᮾி኱Ꮫ) 
 
 
Ἀ⦖⏕≀Ꮫ఍㸬➨ 49 ᅇ኱఍㸬㸦2012㸬⌰⌫኱Ꮫ㸧 
 
 
ᾏὒಖㆤ༊࣒࢘ࢪ࣏ࣥࢩ㸬㸦2012. ᐅ㔝‴ᕷࢳࣝ࢝
 㸧ࢿ࣮ࢺࢫ࢙ࣇࢺ࣮ࢰ࣮ࣜࣕ
 
す᪥ᮏᆅ༊ᢏ⾡⫋ဨ◊ಟ఍㸦2012. ㇏ᶫ⛉Ꮫᢏ⾡኱
Ꮫ㸧 
 
 
ࢩᣐⅬᵓ⠏஦ᴗࠖ✲◊ࡓࡅྥ࡟ᙧᡂ࣮ࢱࢫࣛࢡⓗ▱ࠕ
 (⦕Ἀࣝࢸ࣍ࢡࢵ࢕ࣇࢩࣃ .2012) .࣒࢘ࢪ࣏ࣥ
 
ᖹᡂ 23 ᖺᗘ⚄ᡞ኱Ꮫᐇ㦂࣭ᐇ⩦ᢏ⾡◊✲఍㸬㸦2012.
⚄ᡞ኱Ꮫ㸧P .36 1- 36 2. 
 
 
ᖹᡂ 23 ᖺᗘ⚄ᡞ኱Ꮫᐇ㦂࣭ᐇ⩦ᢏ⾡◊✲఍㸬㸦2012.
⚄ᡞ኱Ꮫ㸧P .17 1- 17 2. 
 

 

Ặ   ྡ ㄢ   㢟 㞧ㄅ㸪ㅮ₇఍㸪ࡣࡓࡲⓎ⾜ᡤ➼ 
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Ἀ ⦖ ᕤ ᴗ 㧗 ➼ ᑓ 㛛 Ꮫ ᰯ ⣖ せ Ⓨ ⾜ つ ⛬

ᖹᡂ１㸶年 㸶 ᭶３１᪥

規 ⛬ ➨ 㸵 号

ᨵṇ ᖹᡂ１㸷年 ３ ᭶２㸷᪥

規 ⛬ ➨ １ 号

ᖹᡂ２２年２᭶１㸵᪥

規 ⛬ ➨ １ 号

ᖹᡂ２４年１᭶２５᪥

規 ⛬ ➨ ３ 号

（┠ⓗ）

➨１᮲ 沖縄工ᴗ高等専㛛学ᰯ（以ୗࠕ本ᰯࠖとい࠺。）のᩍ⫱・研究活ືの活性໬を図ると

ともに、本ᰯᩍ⫋ဨ等の研究ᡂᯝ及びᩍ⫱研究活ື≧ἣをᗈくබ表するࡓめ、沖縄工ᴗ高等

専㛛学ᰯ⣖せ（以ୗࠕ⣖せࠖとい࠺。）を発行するものとする。

（誌名等）

➨２᮲ ⣖せの名⛠は、ࠕ沖縄工ᴗ高等専㛛学ᰯ⣖せ➨○号（㻮㼡㼘㼘㼑㼠㼕㼚 䡋䡂 䠫䡇䡅䡊䠽䡓䠽 䠪䠽䡐䡅䡋䡊䠽䡈

䠟䡋䡈䡈䡁䡃䡁 䡋䡂 䠰䡁䠿䡄䡊䡋䡈䡋䡃䡕 䠪䡋䠊䕿䠅ࠖ䛸䛩䜛䚹

２ もの࡛、༳刷物又は㟁Ꮚⓗࡓࢀࡉの規⛬にᇶ࡙き⦅㞟発行ࡇ、いて⣖せとは࠾の規⛬にࡇ

᪉ἲにより記録ࡓࢀࡉものをい࠺。

（ᑂᰝ・⦅㞟）

➨３᮲ ⣖せのᢞ✏原✏ᑂᰝ、⦅㞟、発行等に関する஦㡯は、沖縄工ᴗ高等専㛛学ᰯ研究᥎㐍

ጤဨ会（以ୗࠕጤဨ会ࠖとい࠺。）に࠾いてᑂ㆟Ỵᐃする。

（掲載஦㡯）

➨４᮲ ⣖せの掲載஦㡯は、ḟのྛ号に掲ࡆるものとする。

(1) 研究ㄽ文、⥲ㄝ、ᩍ⫱研究ሗ࿌又は資ᩱ（以ୗࠕㄽ文等ࠖとい࠺。）

(㻞) ⣖せ以እに発表しࡓㄽ文等の抄録等（学会等࡛の活ື≧ἣをྵࡴ。）

(㻟) ஦㡯ࡓの௚ጤဨ会࡛のᑂ㆟を⤒て、ᰯ㛗が≉に認めࡑ

（ᢞ✏者）

➨５᮲ ⣖せにᢞ✏࡛きる者は、ḟのྛ号に掲ࡆる者とする。

(1) 本ᰯのᩍ⫋ဨ

(㻞) ጤဨ会࡛のᑂ㆟を⤒て、ᰯ㛗が≉に認めࡓ者

２ 共著の場合は、๓㡯のᢞ✏者１名をྵめࡤよいものとする。

（発行）

➨㸴᮲ ⣖せは、原則として年１ᅇ発行するものとする。

（஦ົ）

➨㸵᮲ ⣖せに関する஦ົは、⥲ົㄢに࠾いてฎ理する。

（㞧則）

➨㸶᮲ ⣖せの⦅㞟及び原✏の執筆に関しᚲせな஦㡯は、ูに、࠿࡯の規⛬にᐃめるもののࡇ

ᐃめる。
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㝃 則

。㐺用するࡽ࠿᪋行し、ᖹᡂ１㸶年４᭶１᪥ࡽ࠿の規⛬は、ᖹᡂ１㸶年㸶᭶３１᪥ࡇ

㝃 則（ᖹ１㸷．３．２㸷規⛬➨１号）

。᪋行するࡽ࠿の規⛬は、ᖹᡂ１㸷年３᭶２㸷᪥ࡇ

㝃 則（ᖹ２２．２．１㸵規⛬➨１号）

。᪋行するࡽ࠿の規⛬は、ᖹᡂ２２年４᭶１᪥ࡇ

㝃 則（ᖹ２４．１．２５規⛬➨３号）

。᪋行するࡽ࠿の規⛬は、ᖹᡂ２４年４᭶１᪥ࡇ
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Ἀ ⦖ ᕤ ᴗ 㧗 ➼ ᑓ 㛛 Ꮫ ᰯ ⣖ せ ᢞ ✏ ⦅ 㞟 せ 㡿

（ᖹᡂ１㸶年 㸶 ᭶３１᪥ไᐃ）

ᖹᡂ１㸷年 ３ ᭶２２᪥ᨵṇ

ᖹᡂ１㸷年１０᭶２３᪥ᨵṇ

ᖹᡂ２２年 ２ ᭶１㸵᪥ᨵṇ

ᖹᡂ２４年 １ ᭶２５᪥ᨵṇ

➨１⠇ ⥲則

（㊃᪨）

➨１᮲ 発ࠕのせ㡿は、沖縄工ᴗ高等専㛛学ᰯ⣖せ発行規⛬（ᖹᡂ１㸶年規⛬➨㸵号。以ୗࡇ

行規⛬ࠖとい࠺。）➨㸶᮲の規ᐃにᇶ࡙き沖縄工ᴗ高等専㛛学ᰯ（以ୗࠕ本ᰯࠖとい࠺。）が

発行する⣖せ（以ୗࠕ⣖せࠖとい࠺。）のᢞ✏、⦅㞟等に関しᚲせな஦㡯をᐃめるものとす

る。

（ᢞ✏ㄽ文等の✀㢮及び内ᐜ）

➨２᮲ ⣖せに掲載する研究ㄽ文等（以ୗࠕㄽ文等ࠖとい࠺。）は、発行規⛬➨５᮲にᐃめる

者が主となり執筆しࡓもの࡛、ᮍ発表のものとする。

２ ㄽ文等の✀㢮及び内ᐜ（抄録等をྵࡴ。）は、発行規⛬➨４᮲に規ᐃする༊ศとし、ࡑの

内ᐜはḟのྛ号のと࠾りとする。ࡓࡲ、掲載書式等にࡘいては௜録のと࠾りとする。

(1) 研究ㄽ文 ⊂๰ⓗ࡛あり、新しいࢹーࢱ・⤖ㄽᡈいは஦ᐇをྵࡴもの

(㻞) ⥲ㄝ య⣔ⓗにᩚ理、࠼て⪃ᐹをຍ࠼ける⮬ᕫの研究ᡂᯝも஺࠾の研究㡿ᇦにࢀࡒࢀࡑ

しࡓもの

(㻟) ᩍ⫱研究ሗ࿌ 内ᐜ㠃に⊂๰性があるᩍ⫱研究のሗ࿌

(㻠) 資ᩱ ᐇ㦂・㛤発・ㄪᰝ等࡛౯್ある⤖ㄽ・ࢹーࢱの記載があるもの。⩻ヂ・ὀ㔘・ゎ

ㄝ・⤂௓・⩻้・文⊩┠録等をྵࡴ。

(㻡) 抄録等 本ᰯᩍ⫋ဨが行ࡓࡗ学会ሗ࿌、発表ㄽ文、≉チ等の⤂௓

(㻢) の௚ࡑ 学఩ㄽ文⤂௓、沖縄工ᴗ高等専㛛学ᰯ研究᥎㐍ጤဨ会（以ୗࠕጤဨ会 とࠖい࠺。）

のᑂ㆟を⤒てᰯ㛗が≉に認めࡓ஦㡯

３ ㄽ文等に࠾いては、ḟのྛ号に則ࡓࡗものとする。

(1) ேをᑐ㇟とする研究ሗ࿌等は、࣊ルࢩン࢟ᐉゝ䠄1㻥㻢㻠ᖺ㻢᭶➨1㻤ᅇ㼃㻹㻭⥲఍᥇ᢥ䠅の⢭⚄

に則ࡓࡗもの࡛なくてはなࡽない。

(㻞) ᐇ㦂ື物を用いࡓ研究ሗ࿌等は、ྛ᪋タのᐇ㦂ື物ᣦ㔪に則ࡗて行ࡓࢀࢃものとする。

(㻟) ಶே᝟ሗの記載のྵࢀࡲるㄽ文等にࡘいては、ࣛࣉイࢩࣂーに༑ศ㓄៖しࡓもの࡛ある

。とࡇ

➨２⠇ 研究ㄽ文等

（㡫ᩘ）

➨３᮲ ㄽ文等のページᩘは、図、表及び写真等をྵࡳ、刷り上がり１௳にࡘき、㸶ページ以

内とする。ࡔࡓし、ே文♫会⣔の研究ㄽ文及び⥲ㄝにあࡗては１㸴ページ以内とする。

（ㄽ文等の構ᡂ）

➨４᮲ ⣖せに掲載するㄽ文等の構ᡂは、原則として、題名䠄䝍䜲䝖䝹䠅、執筆者名䠄ⴭ⪅ྡ䠅、

執筆者の所属機関、せ᪨䠄せ⣙䠅、࢟ー࣡ード、⥴ゝ、本文、ㅰ㎡、ᘬ用文⊩とする。

２ ㄽ文等の原著が和文の場合は英文、原著が英文の場合は和文の題名、執筆者名、執筆者の

所属機関、せ᪨を、ᙜヱㄽ文等のᮎᑿに記入するものとする。

３ 英ㄒ以እのእᅜㄒ（⊂ㄒ、௖ㄒな࡝）を౑用する場合は、英文の場合に‽ࡎるものとする。
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（原✏の書式・版⤌）

➨５᮲ ⣖せの原✏は、原則として、Ａ４版用紙を縦置きとし、࣡ーࣟࣉによる和文又は英文

の横書き１ẁ⤌ࡳとし、ࡑの書式はḟのと࠾りとする。ࡔࡓし、⣖せの原✏が縦書き和文の

場合は縦書き２ẁ⤌ࡳとする。

(1) ౑用࢛ࣇント

原✏の౑用࢛ࣇントは、和文の場合はＭＳ明朝、英文の場合は㼀㼕㼙㼑㼟 㻺㼑㼣 㻾㼛㼙㼍㼚を原則

とするが、記号等にࡘいてはࡽࢀࡇ以እの࢛ࣇントを౑用してもよいものとする。

(㻞) వⓑ

上㻟㻡䟚、ୗ㻞㻡䟚、ᕥ㻞㻜䟚、ྑ㻞㻜䟚とする。

（題名及び執筆者名）

➨㸴᮲ 題名及び執筆者名は、ḟのと࠾りとする。

(1) 題名

・題名の活字は１４ポイントとし、఩置は୰ኸとする。

・ᚋ２行あける。

(㻞) 執筆者名

・執筆者名は䠍䠌䠊䠑ポイントとし、఩置は୰ኸとする。

・執筆者が」ᩘの場合は、ࢥン࣐（，）（和文にあࡗては඲ゅ）࡛༊ษる。

・主執筆者のᕥ⫪には*༳（和文にあࡗては඲ゅ上௜きの＊༳）を௜す。

・ᚋ１行あける。

(㻟) 執筆者の所属機関

・所属機関は䠍䠌䠊䠑ポイントとし、఩置は୰ኸとする。

・本ᰯの執筆者にあࡗては所属名を記す。ࡔࡓし、㠀ᖖ໅ㅮᖌにࡘいては本ᰯに࠾ける㌟

ศを記す。

・執筆者が」ᩘの所属機関にࡓࡲがるときは、機関名・部⨫名（ࡑの執筆者の所属する⤌

⧊の᭱ᑠ༢఩）࡛ࡲ記入し、ᕥ⫪に執筆者名にᑐᛂしࡓ上௜きᩘ字 1 � � 㺃㺃（和文にあ

。ては඲ゅ）を௜すࡗ

・主執筆者にࡘいては、所属機関とともにメールアドレスを௜す。ࡔࡓし、メールアドレ

スの記載を希望しない場合は、記載しなくてもよいものとする。

・ᚋ２行あける。

（せ᪨等）

➨㸵᮲ 英文せ᪨は３００ㄒ以内、和文せ᪨は䠍䠈䠌䠌䠌字以内の䠍䠌䠊䠑ポイント、ᕥワめ、１ẁ

ᅜ文学等の英文にࡸし、ศ㔝が₎文学ࡔࡓ。ないものとするࢀとし、図・表等をྲྀり入ࡳ⤌

なࡲࡌない場合は和文せ᪨のࡳとし、英文せ᪨は┬␎するࡇとが࡛きる。

２ せ᪨にᘬき⥆き、５ㄒ以内の࢟ー࣡ードを記入する。

（本文等）

➨㸶᮲ 本文の活字は䠍䠌䠊䠑ポイントとし、本文にはㄞ者が理ゎしࡸすいよ࠺に❶⠇ᑠぢ出し

を௜け、１ẁ⤌ࡳとする。

２ ⥴ゝ、ᐇ㦂ᮦᩱ、ᐇ㦂᪉ἲ、⤖ᯝ、⪃ᐹ、ㅰ㎡な࡝のぢ出しの活字は、䠍䠌䠊䠑ポイント、

太字とし、๓ᚋ１行あける。ࡔࡓし、ྛ専㛛ศ㔝の័例ࡑの௚の例により、ࡽࢀࡇの㡯┠を

⤫合又は┬␎し、㡰ᗎをኚ᭦し、ᡈいはูの㡯┠をࡓててもᕪしᨭ࠼ないものとする。

３ ๓㡯にᐃめるྛ㡯┠をࡽࡉに༊ศけし、ᑠぢ出しを௜ける場合は、ポイント・ࢩス࣒ࢸ（例

：1㻚1䡡䡡䡡䡡䡡、1㻚㻞䡡䡡䡡䡡䡡䡡）により䠍䠌䠊䠑ポイント、太字とし、๓１行あける。ᩘ字は和文にあࡗ

ては඲ゅとする。
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（図、表及び写真等）

➨㸷᮲ 図、表及び写真等は、඲て㟁Ꮚ໬し、執筆者に࠾いてḟのと࠾り原✏୰にレイア࢘ト

するものとする。

(1) 表のࢱイトルの活字は、䠍䠌䠊䠑ポイントとし、ࠕ表１ 、ࠖ͆ 㼀㼍㼎㼘㼑 䠍͇等と表♧し、⥆いて

。イトルを明記する。表୰の文字は、原則としてＭＳ明朝䠍䠌䠊䠑ポイントとするࢱ

(㻞) 図及び写真のୗには、䠍䠌䠊䠑ポイント࡛ࠕ図１ 、ࠖ͆ 㻲㼕㼓.１ 写真１ࠖ͆ࠕ͇、 㻼㼘㼍㼠㼑１͇等と表

♧し、⥆いてࢱイトルを明記する。ࡽࡉにㄝ明文を䠍䠌䠊䠑ポイントとしてࢀࡇに⥆ける。

(㻟) ௚のห行物ࡽ࠿図、表及び写真等をᘬ用するときには、ࢱイトルに⥆けて出඾を明記す

るものとする。

(㻠) 図、表及び写真等の大きࡉは、原則として᭱大１ページ以内とする。

（ᘬ用文⊩）

➨１０᮲ ᘬ用文⊩にࡘいては、本文୰のヱᙜ⟠所に⫪௜き文字（１）、２，３）、３㸫５））又は㼇1㼉䚸㼇㻞㻘㻟㼉䚸

㼇㻟-㻡㼉➼䛾記述࡛♧すものとする。ࡔࡓし、ྛ専㛛ศ㔝の័例ࡑの௚により、本文୰のヱᙜ⟠

所のᚋに（著者、発行年）のᙧ式࡛♧すものにࡘいてはࡑの例によるものとする。ࡓࡲ、ྠ

୍発行年に」ᩘあるときは（○○、１㸷㸷㸶a）のよ࠺にアルࢵ࣋࢓ࣇトを௜す。

２ ᘬ用文⊩の記載は、ḟのと࠾りとする。

(1) 㞧誌掲載ㄽ文の場合は、␒号のḟに、著者名、題名、㞧誌名、巻号、㡫（᭱ึと⤊ࢃり）、

（発行年）、࢜ࣜࣆドの㡰࡛記載する。

(㻞) 図書の場合は、筆者名、書名、発行所、ᘬ用㡫、（発行年）、࢜ࣜࣆドの㡰࡛記載する。

(㻟) ㄽ文の┬␎ἲは、所属する学会࡛ᐃめࡓࢀࡽ࿨名ἲにᚑ࠺。ᘬ用文⊩は、原則として、

上記の㡯┠・㡰␒࡛記入するࡇととするが、著者の所属する学会の័行にᚑࡗてもよいも

のとする。ࡔࡓし、ྠ୍のㄽ文等内࡛は書式を⤫୍するものとする。

（執筆上のὀព）

➨１１᮲ 執筆上、≉にὀពす࡭き内ᐜはḟのと࠾りとする。

(1) 文యは、ཱྀㄒ文❶యとする。

(㻞) 用ㄒ以እは、࡛きる㝈りࠕᖖ用₎字ࠖを用い、௬名はࠕ⌧௦௬名㐵いࠖとする。

(㻟) ᩘ字、ࣟー࣐字、ࣕࢩࣜࢠ文字・ドイࢶ文字等は、大文字、ᑠ文字、上ࡘき及びୗࡘき

等のูを、明░に記載する。

(㻠) ྃⅬ（㹿）、࢜ࣜࣆド（.）、ㄞⅬ（、）、ࢥン࣐（�）、୰Ⅼ（㺃）及びࣟࢥン（�）等のྃㄞ

Ⅼは඲ゅを用いる。

(5) ྠ୍のㄽ文等内࡛は書式を⤫୍するものとする。

（ᥦ出書㢮等）

➨１２᮲ ᢞ✏に㝿しては、ḟに掲ࡆる書㢮をูにᐃめるᢞ✏ᮇ㝈࡛ࡲにᢸᙜಀにᥦ出するも

のとする。

(1) Ａ４用紙に、ᢞ✏年᭶᪥、ㄽ文等の✀ู、ㄽ文等の表題（和文、Ḣ文とも）、執筆者名、

所属機関（和文）、原✏ᯛᩘ、（あࡤࢀ）ഛ⪃を記しࡓᢞ✏書（書式௵ព） １部

(㻞) 原✏をࣜࣉントア࢘トしࡓもの １部

(㻟) （等ࢱーࢹＣ㹂、㼑䠉㼙㼍㼕㼘ῧ௜）イル࢓ࣇࢱーࢹ １Ⅼ

（ᢞ✏ㄽ文等のᰝㄞ）

➨１３᮲ ᢞ✏ㄽ文等は、ᰝㄞを行い、ጤဨ会の㈐௵に࠾いて原✏の᥇ᢥ、掲載㡰ᗎ、ᙧ式を

。ものとする࠺めのຍ㝖ゞṇ等を行ࡓる࠼ᩚ

２ ᢞ✏ࡓࢀࡉ研究ㄽ文等のᰝㄞは、原則としてጤဨ会のᐃめࡓᰝㄞ者（本ᰯᩍဨ）が行࠺も

- 㻠 -

のとするが、ᚲせにᛂࡌ学እ者にᰝㄞを౫㢗するࡇとが࡛きるものとする。

３ ᰝㄞ者は、ᢞ✏原✏のᙧ式の୙ഛ等にࡘいてࢡࢵ࢙ࢳし、ጤဨ会を㏻ࡌᢞ✏者にᨵ✏又は

෌ᥦ出をồめるࡇとが࡛きるものとする。

４ ᢞ✏者が๓㡯のᰝㄞによりಟṇ等をᣦ♧ࡓࢀࡉときは、ᢞ✏者は所ᐃのᮇ᪥࡛ࡲにᨵめて

๓᮲➨２号及び➨３号に関ࢃる書㢮等をᥦ出しなけࡤࢀなࡽない。

（ᰯṇ）

➨１４᮲ 執筆者によるᰯṇは２ᰯ࡛ࡲとし、原則としてᰯṇ᫬の原✏の㏣ຍ及び書き┤し等

は認めない。

➨３⠇ 抄録等

（抄録）

➨１５᮲ 抄録は、⣖せ発行年ᗘ又はࡑの๓年ᗘに（༳刷物として）発表（発表ணᐃをྵࡴ。）

、ㄽ文又はཱྀ㢌発表の抄録࡛ࡓࢀࡉㄽ文ⱝしくは学会等࡛のཱྀ㢌発表、ᡈいは᪤に発表ࡓࢀࡉ

以๓の号の⣖せに掲載ࢀࡉていない５年以内に発表ࡓࢀࡉものとする。

（原✏の書式・版⤌）

➨１㸴᮲ 原✏は、Ａ４版用紙を縦置き（刷り上がり䠌䠊䠑ページ）とし、原則として２００字

以内の和文又は英文の横書きとし、書式は➨５᮲➨１㡯➨１号及び➨２号に‽ࡎるものとす

る。ࡔࡓし、図、表及び写真等の挿入は認めない。

（題名及び執筆者名）

➨１㸵᮲ 題名及び執筆者名は、➨㸴᮲ྛ号の規ᐃに‽ࡎるものとする。

（掲載誌名）

➨１㸶᮲ 抄録本文のᚋ１行をあけ掲載誌名（学会名）、巻号、掲載ページ、発表（出版）年

を記載する。

（ᥦ出書㢮等）

➨１㸷᮲ 抄録のᢞ✏ᮇ㝈、ᥦ出書㢮、ᰝㄞ及び執筆上のὀពにࡘいては、➨２⠇研究ㄽ文等

に‽ࡎるものとする。

（ᰯṇ）

➨２０᮲ 執筆者によるᰯṇは１ᰯ࡛ࡲとし、原則としてᰯṇ᫬の原✏の㏣ຍ及び書き等は認

めない。

➨４⠇ 㞧則

（原✏の㈐௵）

➨２１᮲ ⣖せに掲載ࡓࢀࡉㄽ文等の内ᐜにࡘいては、著者がࡑの㈐௵を㈇࠺。

２ ௚の著作物ࡽ࠿図表等をᘬ用する場合には、原著者及び発行者のチྍをᚓるのも著者の㈐

௵に࠾いて行࠺ものとする。

（著作ᶒ）

➨２２᮲ ⣖せに掲載ࢀࡉる඲てㄽ文等の著作ᶒ（㟁Ꮚⓗᙧែによる฼用もྵめࡓໟᣓⓗな著

作ᶒもྵࡔࡓ。ࡴし、著作者ே᱁ᶒは㝖く。）は、本ᰯにᖐ属する。ࡔࡓし、著者⮬㌟が⮬

著のㄽ文等を」製、⩻ヂな࡝のᙧ࡛฼用するࡇとはᕪしᨭ࠼ない。
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のとするが、ᚲせにᛂࡌ学እ者にᰝㄞを౫㢗するࡇとが࡛きるものとする。

３ ᰝㄞ者は、ᢞ✏原✏のᙧ式の୙ഛ等にࡘいてࢡࢵ࢙ࢳし、ጤဨ会を㏻ࡌᢞ✏者にᨵ✏又は

෌ᥦ出をồめるࡇとが࡛きるものとする。

４ ᢞ✏者が๓㡯のᰝㄞによりಟṇ等をᣦ♧ࡓࢀࡉときは、ᢞ✏者は所ᐃのᮇ᪥࡛ࡲにᨵめて

๓᮲➨２号及び➨３号に関ࢃる書㢮等をᥦ出しなけࡤࢀなࡽない。

（ᰯṇ）

➨１４᮲ 執筆者によるᰯṇは２ᰯ࡛ࡲとし、原則としてᰯṇ᫬の原✏の㏣ຍ及び書き┤し等

は認めない。

➨３⠇ 抄録等

（抄録）

➨１５᮲ 抄録は、⣖せ発行年ᗘ又はࡑの๓年ᗘに（༳刷物として）発表（発表ணᐃをྵࡴ。）

、ㄽ文又はཱྀ㢌発表の抄録࡛ࡓࢀࡉㄽ文ⱝしくは学会等࡛のཱྀ㢌発表、ᡈいは᪤に発表ࡓࢀࡉ

以๓の号の⣖せに掲載ࢀࡉていない５年以内に発表ࡓࢀࡉものとする。

（原✏の書式・版⤌）

➨１㸴᮲ 原✏は、Ａ４版用紙を縦置き（刷り上がり䠌䠊䠑ページ）とし、原則として２００字

以内の和文又は英文の横書きとし、書式は➨５᮲➨１㡯➨１号及び➨２号に‽ࡎるものとす

る。ࡔࡓし、図、表及び写真等の挿入は認めない。

（題名及び執筆者名）

➨１㸵᮲ 題名及び執筆者名は、➨㸴᮲ྛ号の規ᐃに‽ࡎるものとする。

（掲載誌名）

➨１㸶᮲ 抄録本文のᚋ１行をあけ掲載誌名（学会名）、巻号、掲載ページ、発表（出版）年

を記載する。

（ᥦ出書㢮等）

➨１㸷᮲ 抄録のᢞ✏ᮇ㝈、ᥦ出書㢮、ᰝㄞ及び執筆上のὀពにࡘいては、➨２⠇研究ㄽ文等

に‽ࡎるものとする。

（ᰯṇ）

➨２０᮲ 執筆者によるᰯṇは１ᰯ࡛ࡲとし、原則としてᰯṇ᫬の原✏の㏣ຍ及び書き等は認

めない。

➨４⠇ 㞧則

（原✏の㈐௵）

➨２１᮲ ⣖せに掲載ࡓࢀࡉㄽ文等の内ᐜにࡘいては、著者がࡑの㈐௵を㈇࠺。

２ ௚の著作物ࡽ࠿図表等をᘬ用する場合には、原著者及び発行者のチྍをᚓるのも著者の㈐

௵に࠾いて行࠺ものとする。

（著作ᶒ）

➨２２᮲ ⣖せに掲載ࢀࡉる඲てㄽ文等の著作ᶒ（㟁Ꮚⓗᙧែによる฼用もྵめࡓໟᣓⓗな著

作ᶒもྵࡔࡓ。ࡴし、著作者ே᱁ᶒは㝖く。）は、本ᰯにᖐ属する。ࡔࡓし、著者⮬㌟が⮬

著のㄽ文等を」製、⩻ヂな࡝のᙧ࡛฼用するࡇとはᕪしᨭ࠼ない。
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（㞧則）

➨２３᮲ ⣖せのᢞ✏、⦅㞟等に関しᚲせな஦㡯は、ጤဨ会に、࠿࡯のせ㡿にᐃめるもののࡇ

。いてᐃめるものとする࠾

㝃 則

。㐺用するࡽ࠿᪋行し、ᖹᡂ１㸶年４᭶１᪥ࡽ࠿のせ㡿は、ᖹᡂ１㸶年㸶᭶３１᪥ࡇ

㝃 則（ᖹ１㸷．３．２２）

。᪋行するࡽ࠿のせ㡿は、ᖹᡂ１㸷年３᭶２２᪥ࡇ

㝃 則（ᖹ１㸷．１０．２３）

。᪋行するࡽ࠿のせ㡿は、ᖹᡂ１㸷年１０᭶２３᪥ࡇ

㝃 則（ᖹ２２．２．１㸵）

。᪋行するࡽ࠿のせ㡿は、ᖹᡂ２２年４᭶１᪥ࡇ

㝃 則（ᖹ２４．１．２５）

。᪋行するࡽ࠿のせ㡿は、ᖹᡂ２４年４᭶１᪥ࡇ
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࠙௜録ࠚ 

 ＜表紙（記載例）＞  

 

 

 

⊂❧行ᨻἲே ᅜ❧高等専㛛学ᰯ機構 

 

 

沖縄工ᴗ高等専㛛学ᰯ 
 

⣖    せ 

 

 

 

 

➨ １ 号 

 

 

 

 

㻮 㼡 㼘 㼘 㼑 㼠 㼕 㼚  

䡋䡂 

䠫䡇䡅䡊䠽䡓䠽 䠪䠽䡐䡅䡋䡊䠽䡈 䠟䡋䡈䡈䡁䡃䡁 䡋䡂 䠰䡁䠿䡄䡊䡋䡈䡋䡃䡕 

䠪䡋䠊䠍 

 

 

 

 

 

 

 

 

䕿䕿䕿䕿 䠎䠌䠌䠒 
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 ＜┠ḟ（記載例）＞ 

 

沖縄工ᴗ高等専㛛学ᰯ⣖せ ➨ １ 号 䠎䠌䠌䠒 
 
 

 

┠     ḟ 

䠟 䠫 䠪 䠰 䠡 䠪 䠰  
 

 

研 究 論 文  

 執筆 者名    㑥文ࢱイトル 㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃 1 

㻿㼥㼍㼙㼑㼕 㻿㻵㻼㻼㻵㼀㻿㼁    㻱㼕㼎㼡㼚㼠㼍㼕㼠㼛㼞㼡 

 

 ○○ ○○     ○○○○○○ 㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃１３ 

 ○○○ ○○ 

 ○ ○○○ 

 

 

総 説  

 ○○○ ○○    �����  㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃 ○ 

 

 ○○ ○○○    ����   㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃 ○ 

 ○○ ○○ 

 

 

教 育 研 究 報 告  

 ○○ ○○     ������ 㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃 ○ 

 

 

資 料  

 ○○○ ○○○   ����   㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃 ○ 

 

 ○○ ○○     ����   㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃 ○ 

 

 

 

 

研究活動一覧（    年度）    㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃㺃 ○ 
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＜研究ㄽ文（記載例）＞ 
  ࠔ横書きࠓ  

沖縄県に産出する植物の新規生理活性物質の構造 

（２行あける 10.5pt） 
 

＊主執筆者沖縄高専１，共著者Ａ２，共著者Ｂ１，共著者Ｃ３ 

（1行あける） 

１生物資源工学科，２○○大学○○学部○○学科，３○○製作所○○研究部 

     （xxxxx@okinawa-ct.ac.jp） 

（２行あける） 

 

せ᪨ 

新規な生理活性物質が、沖縄県産の植物 2kinawa U\Xk\XXP の⇕Ỉᢳ出物ࡽ࠿༢㞳ࡓࢀࡉ。質㔞ศᯒ

ἲ࠾よび᰾☢Ẽ共㬆ἲにより᥎ᐃࡓࢀࡉ構造は本植物の἞⒵活性を明☜にㄝ明するもの࡛あࡓࡗ。し࠿

しながࡇ�ࡽの活性を༑ศに発᥹するには�より㛗いኟᏘఇᬤがᚲせ࡛あࡓࡗ。 

 ー࣡ード：ኟᏘఇᬤ࢟

（1 行あける）

⥴ゝ

（1 行あける）

 沖縄県に࠾いてはࡲࡊࡲࡉな植物資源が……. 
（1 行あける）

ᐇ㦂ᮦᩱ

（1 行あける）

本文（ＭＳ明朝１０．５ポイント）・・・・・・・・・・・・・・・・・・・・・・・・・・・・・

・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・

（１行あける）

1.1 ᑠぢ出し

 ・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・
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１）著者名、題┠、㞧誌名、巻号、㡫（᭱ึと⤊ࢃり）、（発行年）． 
２）著者名、書名、発行所、ᘬ用㡫、（発行年）． 
（２行あける）

 

Structure of a novel bioactive substance extracted from the plants harvested in 
Okinawa 

（1 行あける）

*Name of Author A1, Name of Author B2, Name of Author C3

 (1 行あける)
1 Department of Bioresources Engineering, 2 Department of XX, XX University, 3 Research Laboratory, YY 

Engineering 

（2 行あける）

A novel bioactive substance was isolated from the hot water extract of the plant Okinawa Ryukyuum.  The 
structure deduced from the results from mass spectra and NMR spectra well explains the heeling activity of this 
plant.  However, further long summer vacation was required to exert the full activity.  

（ ᅜ文学等，英文によりがࡓい場合は┬␎してもよい。）

Key Word : Summer vacation 
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英文執筆者名：Times New Roman 10.5pt

英文所属機関：Times New Roman 10.5pt 

英文せ᪨：Times New Roman 10.5pt

１）㞧誌掲載ㄽ文の場合

２）図書の場合 
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 ＜抄録（記載例）＞  
 
 

沖縄県に産出する植物の新規生理活性物質の構造 

（２行あける 10.5pt） 
 

＊主執筆者沖縄高専１，共著者Ａ２，共著者Ｂ１，共著者Ｃ３ 

（1行あける） 

１生物資源工学科，２○○大学○○学部○○学科，３○○製作所○○研究部 

     （xxxxx@okinawa-ct.ac.jp） 

（２行あける） 

 
 本文 Ａ４版用紙を縦置き（刷り上がり０．５ページ）とし、原則として２００字以内の和文又は英

文の横書きとし、書式はＭＳ明朝１０．5 ポイント。図、表及び写真等の挿入は認めない。 
・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・ 
（1 行あける） 
掲載誌名（学会名）、巻号、掲載ページ、発表（出版）年 
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