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᰿ࢆᙧᡂࡀ࡜ࡇࡿࡍከ࠸㸦ᅗ4ྑୖୗ㸧ࠋ 
 

㸱㸬ᚤ⣽✀Ꮚ 
� ⳦ᚑᒓᰤ㣴᳜≀ࡿࡃࡘࡢᚤ⣽✀Ꮚࡣ㸪ᩘ༑ಶࡢ⣽⬊ࡿ࡞ࡽ࠿ᑠ࡛ࡳࡢ⓶✀࡜⬇࡞ࡉᵓᡂࢀࡉ㸪Ⓨⱆ

࡜ࡃ࡞㸪ᑡࡵࡓࡢࡑࠋ㸦ᅗ1㸧ࡿ࡞࡜ᚩ≉ࡀ࡜ࡇ࠸࡞࠸࡚ࡗᣢࢆங⬇ࡣ࠸ࡿ࠶Ꮚⴥࡿ࡞࡜※ᰤ㣴ࡢ㝿ࡢ

ࢃྔࡀ࡜ࡇࡿࡵ㐍ࡃࡲ࠺ࢆ⛬㐣ࡢⓎⱆ⏕㛗ࡢࡑ㸪ࡤࢀࡅ࡞ࡋಖ☜ࢆ※ᰤ㣴ࡽ࠿㸪እ㒊ࡣᮇึࡢⓎⱆࡶ

ࢆ㸪ᚤ⣽✀Ꮚࡶ࡚ࡋ࡜ࡓࡗ࠶࡛✀≀᳜ࡿ࠸࡚ࡗ⾜ࢆගྜᡂࡽ⮬ࡕᣢࢆⴥࡢ⥳ࡀ㸪ぶಶయ࡚ࡋࡑࠋ࠸࡞

సࡣ≀᳜ࡿ㸪Ⓨⱆࡽ࠿ⴥࢆ᏶ᡂࡢ࡛ࡲࡿࡍᗂಶయࡢ㛫ࡣ㸪⤯ᑐⓗ࡞⳦ᚑᒓᰤ㣴᳜≀࡚ࡋ࡜⏕ά࠸࡚ࡋ

 ࠋࡿ࡞࡟࡜ࡇࡿ
� ࢀࡉண᝿࡜࠸పࡀ⋠ⓎⱆᡂຌࡢᏊ✀ࡢࠎ㸪ಶࡽ࠿࡜ࡇࡿ࠸࡚ࡗ㢗࡟እ㒊ࢆ※㸪ᰤ㣴ࡣᚤ⣽✀Ꮚࡢࡇ

☜㛗㛤ጞ᫬Ⅼ࡛㸪⏕ࡢ㸪ึᮇࢆ㇟ᐤ⏕ᑐࡿࡍ౫Ꮡࢆᰤ㣴࡚ࡗࡓࢃ࡟㸪ᑗ᮶࡜ࡿ࠼ኚࢆぢ᪉ࡋ࠿ࡋࠋࡿ

ᐇ࡟☜ಖ࡟ࡽࡉࠋࡿࢀࡽ࠼⪄ࡶ࡜ࡿ࠸࡚ࡋ㸪ᚤ⣽✀Ꮚࡣ⏘⏕ࡢ㸪㸯⢏᭱ࡀࢺࢫࢥࡢࡾࡓ࠶ᑠ㝈࡟ᢚ࠼

ぶ᳜≀㸯ಶࡀᏊ✀ࡢ୓༢఩ࡽ࠿㸪ᩘ༓ࡾ࡞࡜⬟ྍࡀ⏘⏕ࡢᏊ✀ࡢ኱㔞࡛ࢺࢫࢥࡌ㸪ྠࡽ࠿࡜ࡇࡿࢀࡽ

 
ᅗ࣮ࢽࣟࢥࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋��㸦ᕥ㸧࡜��⳦᰿㸦ྑୖ㸧࡜��⳦᰿ࡢ
ᶓ᩿㠃㸦ྑୗ��⾲⓶⣽⬊ෆ࡟⳦⣒ࡀ㐍ධࡿ࠸࡚ࡋ㸧�
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యࡢࡽࢀࡇࠋࡿࢀࡉ⏘⏕ࡽ࠿ᚤ⣽✀Ꮚࡀぶࡽ࠿ᨺฟࡓࢀࡉᚋࡣ㸪ࡢࡑ㍍࡚ࡋ࠿⏕ࢆࡉ㸪㢼ࡸỈࡢὶࢀ

ẚ㍑࡚ࡋ࡜ࢡࣥࣂࢻ࣮ࢩ㸪ᅵተ୰࡛ࡣᏊ✀ࡢࡽࢀࡇ㸪ࡓࡲࠋࡿ࠶࡛⬟ྍࡀ࡜ࡇࡿࡍศᩓࡃᗈ࡚ࡗ஌࡟

ⓗ㛗ᮇ࡟Ⓨⱆࡢᶵ఍ࢆᚅࡵࡓࡢࡑࠋࡿࢀࡽ࠼⪄࡜ࡿ࠶࡛⬟ྍࡀ࡜ࡇࡘ㸪᳜≀✀ࡢ࡚ࡋ࡜༑ศ࡞Ⓨⱆᡂ

ຌ࡜㸪ศᕸᣑ኱ྍࡢ⬟ᛶࡀᢸಖ࡜ࡿ࠸࡚ࢀࡉぢࡿࢀࡽ㸦Bruns & Read 2000㸧ࡢࡇࠋⓎⱆࡢᡂຌࡢࡑࡣᰤ

㣴※ࡢ☜ಖࡢᡂྰࢀࡽ࠼⪄࡜ࡿ࠸࡚ࡗ࠿࠿࡟㸪⳦ᚑᒓᰤ㣴᳜≀࡛ࡤࢀ࠶㐺ษ࡞ඹ⏕⳦ࡢ☜ಖࢆព࿡ࡍ

 ࠋࡿ
 
㸲㸬ᚤ⣽✀ᏊࡢⓎⱆ᫬ࡢඹ⏕⳦ 
� ᚤ⣽✀Ꮚࡀぶࡽ࠿ᨺ࡚᭱ࢀࡓ⤊ⓗ࡟ⴠࡿࡕ᳃ᯘࡢࡑࡸ࿘㎶ࡢᅵተ୰ࡣ࡟㸪ᩘከࡢࡃከᵝ࡞⳦㢮ࡀ⏕

ᜥࡽࢀࡇࠋࡿࢀࡽ࠼⪄࡜ࡿ࠸࡚ࡋ⳦ᚑᒓᰤ㣴᳜≀ࡢ✀ᏊࡢⓎⱆ࡛ࡣ㸪ࡢࡇ࡟࡜ࡈ✀≀᳜ࡢࡑከᵝ࡞⳦

࣭✀ࢆ⳦ࡢᐃ≉ࡿ࠶㸪ࡽ࠿୰ࡢ ᒓ࣭  㸦Smithࡿ࠸࡚ࢀࡽ࠼⪄࡜ࡿ࠸࡚ࡋ࡜⳦⏕ඹ࡛ࢇ㑅࡛ࣝ࣋ࣞࡢ࡝࡞⛉
& Read 2008㸧ࡕࢃ࡞ࡍࠋ㸪ࡢࡑ✀Ꮚࡀⴠࡿࡕሙᡤ࡟┦ᛶࡢⰋࡀ⳦࠸Ꮡᅾࡀ࡜ࡇࡿࡍ㸪Ⓨⱆࡽ࠿ᐃ╔ᡂ

ຌࡢᚲ㡲᮲௳ࠋࡿ࡞࡟ 
� ᚤ⣽✀ᏊⓎⱆࡢ㝿ࡢඹ⏕⳦ࢆ᫂ࡢࡵࡓࡿࡍ࡟࠿ࡽⓎⱆᐇ㦂ࡣ㸪୺࢘ࢯ࢘ࣙࢪࢡࣕࢩࡸ≀᳜⛉ࣥࣛ࡟

୙᏶඲ࡿࢀࡽ▱࡚ࡋ࡜⳦㸪᳜≀⑓ཎࡣ࡚ࡋ㛵࡟≀᳜⛉ࣥࣛ࡟≉㸪ࡾ࠾࡚ࢀࢃ⾜࡟㇟ᑐࢆᏊ✀ࡢ௰㛫ࡢ

⳦㢮࢔ࢽࢺࢡࢰࣜࡢᒓ⳦ࡀ㸪Ⓨⱆࡢ㝿ࡢඹ⏕⳦࡚ࡋ࡜ẚ㍑ⓗ᪩ࡋ࠿ࡋࠋࡿ࠸࡚ࢀࡽ▱ࡽ࠿ࡃ㏆ᖺ࡛ࡣ㸪

ࢀࡲྵࡣ࡟⳦ᒓ࢔ࢽࢺࢡࢰ㸪ࣜࡸ࡜ࡇࡿ࠶㞟ྜయ࡛ࡓࡗࡀࡓࡲ࡟⤫⣔ࡢᩘ「ࡀ⳦ᒓ࢔ࢽࢺࢡࢰࣜࡢࡑ

ุ᫂ࡀ࡜ࡇࡿ࠶ከᵝ࡛ࡶ⳦⏕ඹࡢ㸪Ⓨⱆ᫬࡟ࡽࡉ㸪ࡾ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇࡿ࠶࡛⳦⏕ඹࡢࣥࣛࡶ⳦࠸࡞

㸪ぶಶయࡣ⳦⏕ඹࡢ㝿ࡢሙྜ㸪Ⓨⱆࡢࣥࣛࡓࡲࠋ㸦Smith & Read 2008, Yukawa et al. 2009㸧ࡿ࠸࡚ࡁ࡚ࡋ

௰ࡢ࢘ࢯ࢘ࣙࢪࢡࣕࢩࠋ㸦኱࿴࣭㇂ட 2009㸧ࡿ࠶࡛࠺ࡼ࠸ከࡀ࡜ࡇࡿ࠸࡚ࡋ⮴୍࡜⳦ࡿࢀࡉฟ᳨ࡽ࠿

㛫࡛ࡶ㸪Ⓨⱆࡽ࠿ぶಶయࡢ⳦᰿࡛ࡲ㸪ྠࡌ✀㢮ࡿࢀࡽ࠼⪄࡜ࡿ࠸࡚࠸ࡘࡀ⳦ࡢ㸦Bruns & Read 2000㸪
Leake et al. 2004㸪Yamada et al. 2008㸧ࠋ 
� ࡃࡈ㸪࡛ࡅࡔࡿ࠶ࡀ౛ࡢ✲◊࡞඾ⓗྂࡢ㸪༙ୡ⣖๓ࡣ✲◊ࡿࡍ㛵࡟ᏊⓎⱆ✀ࡢ௰㛫ࡢ࢘ࢯࢡࣖࢳ࢖

᭱㏆࡝ࢇ࡜࡯࡛ࡲሗ࿌ࡣࢀࡇࠋࡓࡗ࠿࡞࠸࡚ࢀࡉ࡞ࡀ㸪◊✲ࡓࡗ࠿࡞࠸࡚ࢀࢃ⾜ࡀヂ࡛ࡃ࡞ࡣ㸪ࡢࡑ

Ⓨⱆࢆぢࡀ࡜ࡇࡍࡔ࠸㸪࠿࡞࠿࡞ฟ᮶ࡀ࡜ࡇࡓࡗ࠿࡞ཎᅉ࡛ࡿࢀࡽ࠼⪄࡜ࡿ࠶㸦Smith & Read 2008㸪
Hynson et al. 2009㸧ࡢࡇ࡚ࡋࡑࠋⓎⱆࡢᕼᑡᛶࡀ㸪ࡢ࢘ࢯࢡࣖࢳ࢖௰㛫ࡢ⏕ែ࡟㸪࡟࠺ࡼࡢ࡝㛵࡚ࡗࢃ

ࢡࣕࢩࡢᚑᒓᰤ㣴ᛶ⳦࡞㸪⤯ᑐⓗࡣ௰㛫ࡢ࢘ࢯࢡࣖࢳ࢖ࡽࢀࡇ㸪࡟≉ࠋࡓࡁ࡚ࢀࡓᣢࡀ࿡⯆࠿ࡢࡿ࠸

ᚑᒓᰤ㣴⳦࡟࠺ࡼࡢ࡝࡛⛬㐣ࡢ㐍໬ࡢࡑࡀ≀᳜ࡢࡽࢀࡇ㸪ࡵࡓࡿ࠶࡛⦖㏆࡟㠀ᖖ࡜௰㛫ࡢ࢘ࢯ࢘ࣙࢪ

ᛶࢆ⋓ᚓ࡛ୖࡿ࠼⪄ࢆ࠿ࡢࡓࡁ࡚ࡋ㸪ᚲせ࡞᝟ሗ࡛࡟ࡽࡉࠋࡿࢀࡽ࠼⪄࡜ࡿ࠶㸪๓㏙ࣖࢳ࢖࡟࠺ࡼࡢ

࡞ࡀሗ࿌ࡢ࡜࠸࡞ࡀᛶ␗≉࡟⳦ࡢࡑ㸪࡛ࡢࡶࡿࡼ࡟⳦㸪እ⏕⳦᰿ࡣ᰿⳦ࡿసࡀぶಶయࡢ௰㛫ࡢ࢘ࢯࢡ

ྠ࡜࡝࡞㢮࢘ࢯ࢘ࣙࢪࢡࣕࢩࡸ⛉㸪ࣛࣥࡣⓎⱆࡢ௰㛫ࡢ࢘ࢯࢡࣖࢳ࢖ࡽࢀࡇ㸪ࡵࡓࡢࡑࠋࡿ࠸࡚ࢀࡉ

࡞㸪ከᵝࡃࡌྠ࡜᰿⳦ࡢぶಶయࡣࡃࡋࡶ㸪࠿ࡢࡿ࠸࡚ࡗ࡞࡜⳦⏕ඹࡀ⳦࡞ᗘ≉␗ⓗ⛬ࡿ࠶㸪࡟࠺ࡼࡌ

⫼࡞࠺ࡼࡢࡇࠋࡓࡗ࡞࡟࠺ࡼࡿࢀࡓࡶࡀ㸪୍ᒙ⯆࿡࠿ࡢ࡞⬟ྍࡀ࡜ࡇࡿࡍⓎⱆ࡛ࢇ⤖ࢆඹ⏕㛵ಀ࡜⳦

ᬒࡽ࠿㸪ࢆ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋ᑐ㇟࡟㸪ᙼࡢࡽ✀Ꮚ࡞࠺ࡼࡢ࡝ࡀ᮲௳࡛Ⓨⱆࡋ㸪ࡀ⳦࡞࠺ࡼࡢ࡝Ⓨ

ⱆࡢ㝿ࡢඹ⏕⳦ࢆ࠿ࡢࡿ࠸࡚ࡗ࡞࡜ゎ᫂ࡃ࡭ࡿࡍㄪᰝࡓࡗ⾜ࢆ㸦Hashimoto et al. 2012㸧ࠋ 
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㸳㸬ࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋Ⓨⱆㄪᰝ 
� ᚤ⣽✀Ꮚࢆసࡢ≀᳜ࡿⓎⱆࢆᑐ㇟ࡓࡋ࡜ㄪᰝࡣ㸪㠀ᖖࡢ┠࡟⣽࠿

ᅵተ୰ࡢሙᡤࡓࡅ௜ࢆᫍ┠࡚ࢀධࢆᏊ✀࡟࡝࡞ࢺࢵࢿࣥࣟ࢖ࢼ࡞

㸪୍࡚ࡵᇙ࡟ ᐃᮇ㛫ᚋࡾ᥀࡟ฟࡍ᪉ἲࡿ࠸࡚ࢀࡽ࠸⏝ࡀ㸦Rasmussen 
& Whigham 1998, ㎷⏣࣭㐟ᕝ 2008㸧᭱ࠋ ࣒ࣝ࢕ࣇ㸪ࡣࡢ࡞ⓗ⯡୍ࡶ

෗┿࡟ࢺ࣐ࣥ࢘⏝ࢻ࢖ࣛࢫࡢ✀Ꮚධࢆࢺࢵࢿࡾᤄ࡛ࢇసࡓࡗ✀Ꮚ

㸦ᅗࡿ࠶᪉ἲ࡛ࡿࡵᇙ࡟ᅵተࢆࢡࢵࣃ 5㸧ࡢࡽࢀࡇࠋ᪉ἲࡣ㸪ࣛࣥ

࠿࠿࡟㸪Ⓨⱆࡆ࠶ࢆᡂᯝ࡟㇟ᑐࢆᏊ✀ࡢ௰㛫ࡢ࢘ࢯ࢘ࣙࢪࢡࣕࢩࡸ

 ࠋࡿ࠶᭷ຠ࡛࡟ࡢࡿ▱ࢆ✀ࡢ⳦⏕ඹ࡟≉᮲௳㸪࡞㸪ᚲせࡸ᫬㛫ࡿ
� 㛤ࢆⓎⱆㄪᰝࡢᏊ✀ࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋㸪࡚࠸⏝ࢆᡭἲࡢࡇ

ጞࡢࢇࡉࡃࡓࡶ᭱ࡣࡵࡌࡣࠋࡓࡋ✀ᏊࡀᏑᅾࡿࢀࡽ࠼⪄࡜ࡿࡍぶ᳜

ᇙࢆࢡࢵࣃᏊ✀࡟࿘㎶ࡢࡑ㸪ࡸෆ࣮ࢽࣟࢥࡢ᳃ᯘࡿࢀࡽぢࡃከࡀ≀

ࡃ඲ࡣࡽ࠿ࢡࢵࣃࡓࡋฟࡾ᥀㸪ࡋ࠿ࡋࠋࡓࡋ࡟࡜ࡇࡿぢࢆᵝᏊ࡚ࡵ

Ⓨⱆࡣぢࢀࡑࠋࡓࡗ࠿࡞ࢀࡽ௨㝆㸪ᇙࡿࡵሙᡤ㸪῝ࡉ㸪ᮇ㛫㸪ඖࠎ

ࡇࡕ࠶㸪࡟࠺ࡼࡍ₽ࢆせᅉ࡞ࢁ࠸ࢁ࠸ࡿࢀࡽ࠼⪄㸪࡝࡞㉁ࡢᏊ✀ࡢ

࣋ࡢ᳃ᯘෆྛ࠺㐪ࡢ✀㸪ᶞࡣሙᡤࡓࡵᇙࠋࡓࡋ㏉ࡾ⧞ࢆⅭ⾜࠺࠸࡜ࡍฟࡾ᥀࡚ࡵᇙࢆࢡࢵࣃᏊ✀࡟ࡕ

࣋࡟㸪࿘㎶࡝࡞஘ᆅ㸪∾ⲡᆅ᧠ࡓࡋ㠃࡟࿘㎶㸪ᯘ⦕㸪᳃ᯘࡢࡑࡸෆ㒊࣮ࢽࣟࢥࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ

࡚ࡋヨࠎᵝࢆሙᡤࡿࢀࡽ࠼⪄ࡀᛶ⬟ྍࡪ㣕ࡀᏊ✀࡞ࡉᑠࡢࡽ㸪ᙼࡾ࠾࡚ࡋ⫱⏕ࡀ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ

 ࠋ㸦⾲1㸪ᅗ7㸧ࡓࡳ
� ⯋ᰯࡢ㸪኱Ꮫࡃ࡞ࡶ㸪᳃ᯘෆ࡛ࡶⴠෆ࡛⩌ࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋㸪ࡣࡢࡓほᐹฟ᮶ࢆⓎⱆ࡟ึ᭱

ࢱࣥࣛࣉࡓࡗస࡟⏝ᐇ㦂ࡢ௚ࡓ࠼᳜ࢆⱑᮌࡢࣂࣥ࢝ࣛࢩ࡜࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋㸪ࡓࡋ⨨ᨺ࡟ᒇୖࡢ

ࡽ࠿ࢡࢵࣃࡓࡵᇙ࡟ணഛⓗ࡟୰ࡢᅵࡢ࣮

ฟ᮶஦࡛㸪௨㝆㸪ࡢ┠2ᖺࡀࢀࡇࠋࡓࡗ࠶࡛

ࣉࡓࢀࡉほᐹࡀ㸪Ⓨⱆࢆᇙタሙᡤࡢࢡࢵࣃ

ࢩ㸪ࡿࢀࢃᛮ࡜ࡿ࠸ఝ࡚ࡀ௳᮲࡜࣮ࢱࣥࣛ

ࡢ⬥ఆ᥇㊧ᆅ㸪㐨㊰ࡓ࠼⏕ࡢ⏕ᐇࣂࣥ࢝ࣛ

ἲ㠃ࡸ㸪ࡃ࠿஘ࡓࡅཷࢆᯘ⦕㒊࡝࡞㸪ᛮ࠸

࡛ࢀࡑࠋࡓࡗᅇ࡚ࡵᇙ࡟ࡕࡇࡕ࠶ሙᡤࡃࡘ

㸪᭱ࡎࢀࡽぢࡣⓎⱆࡃᚋ㸰ᖺ㛫඲ࡢࡑ㸪ࡶ

ᚋ࡜Ỵ࡚ࡵᮃ5ࡔࢇᖺ┠࡟㸪࢝3࡜ࡗࡸᡤ

Ⓨࡓࡗࡲ࡜ࡲ஧ḟᯘ࡛㸪࢟ࣀࣂ࢝ࡢⱝ㱋ࡢ

ⱆࢆほᐹࡀ࡜ࡇࡿࡍฟ᮶ࠋࡓ⤖ᒁ㸪Ⓨⱆࡀ

ほᐹࡣࡢࡓࢀࡉ㸪࡟ࡵࡌࡣⓎⱆࢆほᐹࡓࡋ

࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋࡜ⱑᮌࣂࣥ࢝ࣛࢩ

㸪ð࡜ࡘ1ࡢ࣮ࢱࣥࣛࣉࡓ࠼᳜࡟ࡶ࡜ࢆ 㱋

⣙ࡀ 15 ᖺ⛬ᗘ࡜᥎ ࡶࣂࣥ࢝ࣛࢩࡿࢀࡉ

ࡢⱝ㱋ᯘࡢࣂࣥ࢝ࢣࢲࡣࡃࡋ 3 ࡜ࡿ࠸࡚ࡋⓎⱆ࡟☜㸪᫂ࡣࡽ࠿ᇙタሙᡤࡢ௨እࢀࡑࠋࡿ࠶࡛ࡅࡔᡤ࢝

ぢࡁ✺ࢆ⓶✀ࡿࡏ࡞ᢤ࡚ࡅ⏕㛗ࡿ࠸࡚ࡋᐇ⏕ࡣほᐹࡓࡗ࠿࡞ࢀࡉ㸦ᅗ6㸧ࠋᇙタࡓࡋ✀Ꮚࡣࢡࢵࣃ㸪ண

 
ᅗ��ᚤ⣽✀Ꮚࡢᇙタᐇ㦂ࡓ࠸⏝࡟✀
Ꮚ࡜ࢡࢵࣃ㸦ྑ㸧㸪ࢡࣖࢳ࢖ࢼࣂࢽ࣋
�Ꮚ㸦ᕥ㸧✀࢘ࢯ
㻌

 
ᅗ ᕥࠋⓎⱆ✀Ꮚࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋�� �ୖ�Ⓨⱆࡢጞࡓࡗࡲ
✀Ꮚ࡜ᮍⓎⱆ✀Ꮚ㸦EDU㸸�PP�⾲㠃࡟ぢࡿ࠼㯮Ⰽ⳦⣒ࡣⓎⱆඹ⏕
ࠋ⣒㸧ྑ⳦ࡢ⳦ࡢᛶ⏕⭉ࡢᅵተ୰ࡃ࡞ࡣ࡛ࡢࡶࡢ⳦ ��ᮍⓎⱆ✀Ꮚ
�ᕥୗࠋⓎⱆ✀Ꮚ㸦EDU㸸�PP㸧ࡿ࡞␗ࡢⓎⱆẁ㝵࡜�ᰁⰍࡓࡋⓎⱆ
✀Ꮚ⣽⬊ෆࡢ⳦⣒㸦EDU㸸��wP㸧
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ഛⓗ࡟ᇙࢆࡢࡶࡓࡵ㝖ྜ࡚࠸ィ990࡛ࢡࢵࣃ㸪ࡕ࠺ࡢࡑⓎⱆࡀぢࡓࡗ࠶࡛ࢡࢵࣃ74ࡣࡢࡓࢀࡽ㸦⾲1㸧ࠋ 
 
਀1  ঋॽংॼॖॳখॡ९क़ர৕॑োोञঃॵॡभඇਝৃਚध໧ॉলखञர৕ঃॵॡभ৅࿈૨ 
ඇਝৃਚ રಚ౴ரध௔ೡಉ ঋॽংॼॖॳখॡ९क़भથ૮ध 

ে୘૾ய 
ඇਝர৕ঃॵॡਯ ৅࿈ঃॵॡਯध 

৅࿈૨ (%) 

ढ़ছঐॶযੵ௔ ৺50ফেढ़ছঐॶ ቬాपে୘ق॥টॽش஄ਛ0 90  ك 

ढ़ছঐॶযੵ௔ ৺50ফেढ़ছঐॶ ቬాपে୘ق॥টॽش஄ਛ0 100 ك 

ढ़ছঐॶযੵ௔ ৺50ফেढ़ছঐॶ ቬాपে୘ق॥টॽش஄ਛ0 60  ك 

३ছढ़থং੸ઃ௔ ৺50ফে३ছढ़থং ቬాपে୘قপऌऩ॥টॽش஄ਛ0 50  ك 

ॺॻঐॶযੵ௔ ৺40ফেॺॻঐॶ ቬాपে୘ق॥টॽش஄ਛ0 50  ك 

३ছढ़থংযੵ௔ ৺15ফে३ছढ़থং ऽयैपে୘ 150 45 (2.4) 

ฝൃ৉ ऩख ऩख  20 0 

௔໿भ࿿એ ऩख ऩख  20 0 

ᅇ఼඄৉ ऩख ऩख  20 0 

௔෍भ࿿એ ৺3ফেॲॣढ़থং ऩख  60 0 

ᅇ఼඄৉ ৺5ফেॲॣढ़থং ऩख  60 0 

௔෍भ࿿એ ৺5ফেॺॻঐॶध॔ढ़ग़॰ঐॶ ቬాपে୘ق৵औऩ॥টॽش஄ਛ0 20  ك 

௔෍भ࿿એ ৺5ফেॺॻঐॶध॔ढ़ग़॰ঐॶ ቬాपে୘ق৵औऩ॥টॽش஄ਛ0 10  ك 

௔੊෍भ૬ऌ৉ ৺3ফে३ছढ़থং ऩख  60 0 

௔੊෍भ૬ऌ৉ ৺3ফেॲॣढ़থং ऩख  60 0 

३ছढ़থং੸ઃ௔ ৺15ফে३ছढ़থং ऽयैपে୘  75 16 (1.0) 

ॲॣढ़থং੸ઃ௔ ৺15ফেॲॣढ़থংध঑খঐঁথঀय़ ऽयैपে୘  75 10 (2.1) 

ৰୡ৷উছথॱ3 شফেढ़ছঐॶ၈਽ ढ़ছঐॶ௔ऊै఼਄ڱعگট८ॵॺ   5 0 

ৰୡ৷উছথॱ3 شফে३ছढ़থং၈਽ ढ़ছঐॶ௔ऊै఼਄ڱعگট८ॵॺ   5  3 (11.9) 
* ඇਝखञர৕ঃॵॡभअठ৅࿈ऋৄ ैोञঃॵॡभસ়  ถ಍मHashimoto et al. 2012 ૞ස؛
 

� ࡶ࡜ࡃ࡞㸪ᅵተ୰࡛ᑡࡣⓎⱆࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋㸪ࡣࡢࡿࢀࡽ࠼⪄ࡽ࠿ᯝ⤖ࡢࡇ 5 ࣨ᭶⛬ᗘ࠶

㸪࡟㝿ࡢⓎⱆࡢ㸪ᅵተ୰࡛ࡓࡲ㸪࡜ࡇ࠸࡞ࡣᚲせࡍ㉺ࢆ㸪ᅵተ୰࡛෤ᮇ࡜ࡇࡿ࠶ࡀᛶ⬟ྍࡿࡇ㉳ࡤࢀ

Ꮡᅾࡢಶయࡢⱝ㱋࡟≉ࡢ௰㛫ࡢࣂࣥ࢝

ᗘ᭷ᶵ⛬ࡿ࠶ࡀ࠸࡞ࡣ࡛࡝࡯㸪ᡂ⇍ᯘ࡜

ࡃࡋࡶᚲせࡀᏑᅾࡢᅵተࡓࡋ✚ሁࡢ≀

ࠋࡓࡗ࠶࡛࡜ࡇࡿ࡞࡟㔠ࡁᘬࡢ࠿ࡽఱࡣ

⫱⏕࡟┒᪲ࡀ㸪ぶಶయࡣࡢ࠸῝࿡⯆࡟≉

Ꮚ✀ࡢࡃ㸪ከࡾసࢆ࣮ࢽࣟࢥ࡞ࡁ኱࡚ࡋ

ࢆⓎⱆࡃ㸪඲ࡶሙᡤ࡛ࡿ࠸࡚ࢀࡉᙧᡂࡀ

ほᐹฟ᮶ࡿ࠶࡛࡜ࡇࡓࡗ࠿࡞㸦ᅗ 7㸧ࠋ
࠿ሙᡤࡢࡽࢀࡇࡣᏊ✀ࡓࢀධ࡟ࢡࢵࣃ

ࠋࡿ࠶㸪࡛ࡎࡽࢃ㛵ࡶ࡟ࡿ࠸࡚ࡋ᥇ྲྀࡽ

ෆ࣮ࢽࣟࢥࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋ࡢᡂ⇍ᯘࣂࣥ࢝ࣛࢩ㸪ࡃ࡞࡛ࡅࡔᯘࢶ࣐ࢻࢺᯘ㸪ࢶ࣐ࣛ࢝㸪ࡓࡲ

ࣛࢩࡓࢀࡽぢࡀ㸪Ⓨⱆ࡟ࡽࡉࠋࡓࡗ࠿࡞ࢀࡉほᐹࡃࡓࡗࡲࡣ㸪Ⓨⱆࡀࡓࡵ50ಶᇙࢆࢡࢵࣃ㸪✀Ꮚࡶ࡛

ᇙタሙࡢࢡࢵࣃᏊ✀ࡓࢀࡽぢࡀ㸪Ⓨⱆ࡜ሙᡤ⫱⏕ࡢぶಶయ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋ࡢⱝ㱋ᯘෆ࡛ࣂࣥ࢝

ᡤࡢ㛫࡟ព࿡ࡿ࠶ࡢ㛵ಀᛶࡃ࡞ࡣ㸪ᯘෆࣞࡶ࡛ࣝ࣋Ⓨⱆࡢ㉳ࡿࡇせᅉࡢ࡚ࡋ࡜ぶಶయࡢᏑᅾࡣᚲせ࡞

᮲௳ࡣ࡜ゝࡾࡲࡘࠋࡓࡗࡔ࠺ࡼ࠸࡞࠼㸪ࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋ᚤ⣽✀ᏊࡢⓎⱆࡣ㸪ぶࡢᏑᅾ㸪ࡋࡶ

⦖㏆࡟ࡽ㸪ᙼࡣࢀࡇࠋࡿ࡞࡟࡜ࡇ࠺࠸࡜ࡿ࠸࡚ࡁ㉳ࡃ࡞ࡀ㛵ಀࡣ࡜Ꮡᅾࡢ⳦ࡿ࠸࡚࠸ࡘ࡟᰿ࡢぶࡣࡃ

࡛ࡢࡶࡿ࡞␗ࡣ࡜ᯝ⤖ࡢⓎⱆᐇ㦂ࡿ࠸࡚ࢀࡽ▱௰㛫࡛ࡢ࢘ࢯ࢘ࣙࢪࢡࣕࢩࡢ≀ᑐⓗ⳦ᚑᒓᰤ㣴᳜⤯࡞

 ࠋ㸦Leake et al. 2004㸧ࡓࡗ࠶

ᅗ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋��✀Ꮚࢡࢵࣃᇙタᆅࠋᕥ��✀ᏊⓎⱆࡀぢࡽ
ࠋ஧ḟᯘࣂࣥ࢝ࣛࢩⱝ㱋ࡓࢀ �ྑ�✀ᏊⓎⱆࡀぢ࣐ࢻࢺࡓࡗ࠿࡞ࢀࡽ
�㸦ⰼᮇ㸧࣮ࢽࣟࢥࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋ࡢேᕤᯘࢶ
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㸴㸬࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋✀ᏊࡢⓎⱆඹ⏕⳦ 
� ࢀࡉほᐹࡀⓎⱆࠋ㸦ᅗ6ᕥୗ㸧࠿࠺ࢁ࠶㢮࡛✀ࡿ࡞࠿࠸ࡣ⳦⏕ඹࡢⓎⱆ✀Ꮚࡓࢀࡽ㸪௒ᅇぢࡣ࡛ࢀࡑ

ࡽ࠿Ⓨⱆ✀Ꮚࡓࢀࡽᚓࡽ࠿ᯘ࢟ࣀࣂ࢝ⱝ㱋ࡢᡤ࢝㸪㸱࡜࣮ࢱࣥࣛࣉࡓ DNA ࢃ㛵࡟㸪Ⓨⱆ࡚ࡋᢳฟࢆ

ࡢ⳦ࡿࢀࡽ࠼⪄࡜ࡿ࠸࡚ࡗ rDNAࡢ ITS㡿ᇦ28࡜S୍ࡢ㒊ࢆቑᖜ࡚ࡋ㸪ࡢ⳦ࡢࡑ✀ྠᐃࢆヨࡑࠋࡓࡳ

ࡔࢇ㑅࡟࣒ࢲᯝ㸪ࣛࣥ⤖ࡢ 34 ࢘㸦Sebacinaceae㸧ࣟ⛉ࢣࢱ࢘ࣟࡢ㸪ᢸᏊ⳦㢮ࡽ࠿࡚࡭ࡍࡢ⏕Ⓨⱆᐇࡢ

Ⓨࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋㸪ࢀࡉฟ᳨ࡀࡅࡔ⳦ࡢ⦖㏆ࡃࡈ࡟Sebacina vermiferaࡢᒓ㸦Sebacina㸧ࢣࢱ

ⱆࡢඹ⏕⳦ࡀ≉␗ⓗ࡛ྍࡿ࠶⬟ᛶࡓࢀࡉ♧ࡀ㸦Hashimoto et al. 2012㸧࡟≉ࠋ㸪㸱࢝ᡤࡢⱝ㱋࢟ࣀࣂ࢝ᯘ

ࡢෆࡢ 1 ࡢ㸪௚ࡣᡤ࢝ 2 ⣙࡜ᡤ࢝ 90km 㞳࡟ࢁࡇ࡜ࡓࢀ఩⨨ࡾ࠾࡚ࡋ㸪ࡓࡲ㸪ᚋ᪥㏣ຍ࡛✀Ꮚࢡࢵࣃ

ࡢ⳦ࡌྠࡽ࠿⏕ᐇࡢ࡚࡭ࡍࡓࡋ㸪౪ヨࡶ࡚ࡗ⾜ࢆㄆ☜ࡢ⏕Ⓨⱆᐇࡓࡋ᥇ྲྀ࡟ࡓ㸪᪂ࡵᇙࢆ DNA ᳨ࡀ

ฟࡵࡓࡓࢀࡉ㸪ࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋ࡀ⳦ࡢࡇⓎⱆ࡟ᙉࡃ㛵ࡣ࡜ࡇࡿ࠶࡛⳦ࡿ࠸࡚ࡗࢃ㛫㐪࠸࡞࠸

࡟㸪ᑗ᮶ⓗࡾ࠾࡚ࢀࢃ⾜ࡀࡋ┤ศ㢮Ꮫⓗぢࡣ⳦ࡢࡽࢀࡇ㸦⳦ࡢᒓࢣࢱ࢘ࣟࡢࡇ㸪࡚ࡉࠋࡿࢀࡽ࠼⪄࡜

ࡢᶞᮌ࡟㸪୺ࡶ୰࡛ࡢ௰㛫ࡢࢣࢱ࢘㸪ࣟࡣࡢࡿࢀࡲྵࡀ㸧࠸㧗ࡀᛶ⬟ྍࡿࢀࢃ⾜ࡀኚ᭦ࡢᒓྡࡸྡ✀

᰿࡜ඹ⏕ࡿࡍእ⏕⳦᰿⳦࡚ࡋ࡜ぢࡃ࡞ࡣ࡛ࣉ࣮ࣝࢢࡿ࠿ࡘ㸪⭉⏕⳦㸦ศゎ⳦㸧ࡢ≀᳜ࡸෆ⏕⳦࡚ࡋ࡜

ぢࣉ࣮ࣝࢢࡿ࠿ࡘ㸦Sebacinales ࡢ clade B㸧ࡕࢃ࡞ࡍࠋࡓࡗ࠶࡛⳦ࡢ㸪ࡣ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋㸪⏕㛗

࡞࡟࡜ࡇࡿ࠸࡚ࡋ࡜⳦⏕ඹࡢ㝿ࡢ㸪Ⓨⱆࢆ⳦ࡢάᵝᘧ⏕ࡿ࡞␗ࡣ࡜⳦እ⏕⳦᰿ࡿ࠸࡚ࡋ⏕ඹ࡟ᚋࡓࡋ

࣮࢜࡟㸪୺ࡣ⳦ࡢᒓࢣࢱ࢘ࣟࡓࢀࡉฟ᳨ࡽ࠿⏕Ⓨⱆᐇ࡟㸪௒ᅇ≉␗ⓗࡣࡢ࠸῝࿡⯆࡟ࡽࡉ㸪ࡓࡲࠋࡿ

ࡿࡍ⏕⮬࡛࢔ࣜࣛࢺࢫ 1 㸦Diurisࣥࣛࡢࣉ࣮ࣝࢢ 㐃㸧ࡢ✀ᏊⓎⱆࡢඹ⏕⳦ࡗࡔ⳦ࡿ࠸࡚ࢀࡽ▱࡚ࡋ࡜

ࡿࡍ⫱⏕࡟ࡳࡢ⌫໭༙ࡣ௰㛫ࡢ࢘ࢯࢡࣖࢳ࢖ࠋ㸦Warcup 1971㸪Yagame & Yamato 2008㸧ࡿ࠶࡛࡜ࡇࡓ

ࢆ⳦ࡢᒓࢣࢱ࢘ࣟࡢᛶ⏕⭉ࡌ㸪ྠࡀ≀ᚑᒓᰤ㣴᳜⳦ࡿ࡞␗ሙᡤ࡛ࡓࢀ㞳࡟㠀ᖖ࡟㸪ᆅ⌮ⓗࡾ࠶࡛≀᳜

Ⓨⱆඹ⏕⳦࡟㑅ࡪ㸪཰ᩡ㐍໬ࡀ㉳ྍࡓࡗࡇ⬟ᛶࡐ࡞ࠋࡿࢀࡽ࠼⪄ࡶ≉ᐃࡢ⭉⏕ᛶࣟࢣࢱ࢘ᒓ⳦ࡀ㸪⳦

ᚑᒓᰤ㣴ᛶࡢ✀ᏊⓎⱆࡢඹ⏕⳦࡚ࡋ࡜㸪␗࡟≀᳜ࡢࣉ࣮ࣝࢢࡿ࡞᥇⏝ࡣ࠿ࡢࡓࢀࡉ㸪⳦ᚑᒓᰤ㣴᳜≀

 ࠋ࠸࡞ࢀࡋࡶ࠿せᅉࡿ࡞࡜㸪㘽࡛ୖࡿ࠼⪄ࢆᶵᵓ⌮⏕ࡸ㐍໬ࡢ
 

㸵㸬ඹ⏕⳦ࡢ஌ࡾ᥮࠼ 
� ୖグ࡟࠺ࡼࡢ㸪ࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋Ⓨⱆࡢඹ⏕⳦ࡣ㸪እ⏕⳦᰿ᛶ࡛࠸࡞ࡣ㸦ᶞᮌ᰿࡜ඹ⏕࡚ࡋ

ࢡࣖࢳ࢖ࢼࣂࢽ࣋㸪Ⓨⱆᚋ㸪ࡣ࡛ࢀࡑࠋࡓࡗ࠿ࢃࡀ࡜ࡇࡿ࠶࡛⳦ࡢ௰㛫ࡢࢣࢱ࢘ࣟࡢࣉ࢖ࢱ㸧࠸࡞࠸

⥆ࡾࢃ㛵࡜࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࡛࣋ࡲࡘ࠸㸪ࡣ⳦ࡢࡇࡿ࠶࡛⳦⏕ඹࡢ㸪Ⓨⱆ࡟㝿ࡔࢇ㐍ࡀ㛗⏕ࡢ࢘ࢯ

ⱝ㱋ᯘࡢࣂࣥ࢝ࢣࢲ࡜ࣂࣥ࢝ࣛࢩࡓࢀࡽぢࡀⓎⱆ࡚ࡵᇙࢆࢡࢵࣃ௒ᅇ✀Ꮚ࡛ࡇࡑࠋ࠿࠺ࢁ࠶࡛ࡢࡿࡅ

2 ࢆ᰿⳦ࡢಶయ࠸ⱝ࠸࡞࠸࡚ࡋᙧᡂࢆ࣮ࢽࣟࢥࡔࡲࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋㸪ࡽ࠿ᯘᗋᅵተ୰ࡢᡤ࢝

᥇ྲྀࡋ㸪࡚ࡏࢃ࠶࿘ᅖࡢඃ༨ᶞᮌࡢ⳦᰿ࢆ᥇ྲྀ࡚ࡋ㸪ྠᵝ࡟ DNA ࢆᐃྠ✀ࡢ⳦᰿⳦࡚ࡗ౑ࢆゎᯒࡢ

 ࠋ㸦⾲2㸧ࡓࡗ⾜
� ࡵ༨ࡀ⳦ࡢእ⏕⳦᰿ᛶࢆ࡝ࢇ࡜࡯ࡢࡑ㸪ࡣ᰿࡛⳦ࡢぶಶయ࠸ⱝࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋ᯝ㸪⤖ࡢࡑ

ᯘ࡛ࣂࣥ࢝ࣛࢩ㸪ࡣ௰㛫ࡢࢣࢱ࢘ࣟࡿ࠶࡛⳦⏕ඹࡢ㝿ࡢ㸪Ⓨⱆࡾ࠾࡚ 108 ⳦᰿∦ࢆㄪ࡚࡭ 5 ⳦᰿ࡳࡢ

ࡣᯘ࡛ࣂࣥ࢝ࢣࢲ㸪ࢀࡉฟ᳨ࡽ࠿ 53⳦᰿ࢆㄪ࡚࡭඲᳨ࡃฟࡓࡲࠋࡓࡗ࠿࡞ࢀࡉ㸪ㄪᰝᯘࡢඃ༨ᶞ✀ࡢ

ࢽ࣋ࠋࡓࡗ࠿࡞ࢀࡉฟ᳨ࡃ඲ࡣ⳦ࡢ௰㛫ࡢࢣࢱ࢘ࣟࡓࢀࡽぢ࡟㝿ࡢ㸪Ⓨⱆࡣࡽ࠿እ⏕⳦᰿ࡢ࢟ࣀࣂ࢝

࠿ࡽ᫂࠿ࡢࡿࡍᙧᡂࢆⴥ࡚⤒ࢆ᫬㛫ࡢᗘ⛬ࡢ࡝࡟ᚋࡢ㸪Ⓨⱆࡃࡉᑠ࡟㠀ᖖࡣᏊ✀ࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂ

࠼᥮ࡾ஌ࡢ⳦⏕ඹࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋᫬Ⅼ࡛㸪ࡓࡋᙧᡂࢆⴥࡶࡽࡀ࡞࠸ࡉ㸪ᑠࡀ࠸࡞࠸࡚ࡗ࡞࡟
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 ࠋࡓࡗ࠶࡛࠺ࡼࡿ࠸࡚ࡗࡲጞࡀ
 
਀2�  ढ़ਚभ଄ೡढ़ংঀय़੸ઃ௔ऊै఼਄खञঋॽংॼॖॳখॡ९क़भ༳உ༳ध३ছढ़থংुखऎमॲॣढ़থংभਗে༳உ༳भRFLPॱॖউڮ

         ଄ೡ३ছढ़থং੸ઃ௔   ଄ೡॲॣढ़থং؞঑খঐঁথঀय़੸ઃ௔ 

ঋॽংॼॖॳখॡ९क़   ३ছढ़থং  ঋॽংॼॖॳখॡ९क़   ॲॣढ़থং 

୹૥खञ༳உਯ 108 122  53 66 

লਠRFLPॱॖউਯ  34  42  14 26 

৅࿈ৎলਠ༳ध৊गRFLPॱॖউ   5   0   0  0 

ુৢखथলਠRFLPॱॖউਯ                 4 (5.5%)                    3 (8.1%) 

ถ಍मHashimoto et al. 2012 ૞ස 

 
� ࡞ࡣ࡛࠿ࡽ᫂ࡣ࠿ࡢࡿࡲࡣᙜ࡚ࡶ࡟௰㛫ࡢ࢘ࢯࢡࣖࢳ࢖ࡢ௚ࡢࡑ㸪ࡀ㛵ಀᛶࡢ࡜⳦⏕ඹ࡞࠺ࡼࡢࡇ

ぶࡓࡗᣢࢆ㸪ගྜᡂ⬟ຊࡽ࠿⳦ࡢᛶ⏕⭉ࡢ㝿ࡢ㸪Ⓨⱆ࡚࠸࠾࡟⳦⏕ඹࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋㸪ࡀ࠸

ಶయ࡛ࡣከᵝ࡞እ⏕⳦᰿⳦࡟஌ࡾ᥮ࡣ࡜ࡇࡿ࠸࡚ࡁ࠾ࡀ࠼⯆࿡῝ࡢࣥࣛࠋ࠸௰㛫࢘ࢯ࢘ࣙࢪࢡࣕࢩࡸ

㸪ࡃከࡀ࡜ࡇ࠸࡞ࡋ㐣⛬࡛ኚ໬ࡢ㛗⏕ࡣ⳦⏕ሙྜඹࡢࡃ㸪ከࡣ௰㛫࡛ࡢ

ࡽ࠿⳦እ⏕⳦᰿ࡣࡃࡋࡶ㸪⳦⏕⭉ࡽ࠿⳦⏕⭉㸪ࡣ㝿ࡿࢀࡽぢࡀኚ໬ࡓࡲ

እ⏕⳦᰿⳦ࡢ࡬ኚ໬࡛ࡾ࠶㸪⭉⏕⳦ࡽ࠿እ⏕⳦᰿⳦ࡢ࡬ኚ໬࡛࠸࡞ࡣ

㸦኱࿴࣭㇂ட 2009㸧ࡣ࡛ࠋ㸪ᙼࡢ⫱⏕ࡀࡽ㐣⛬࡛⭉⏕ᛶࡽ࠿⳦ࡢእ⏕⳦

᰿ᛶ࡬⳦ࡢ஌ࡾ᥮ࡣ⏤⌮ࡿ࠼ఱ࡛ࡣ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋ࠋ࠿࠺ࢁ࠶Ⓨ

ⱆࡽ࠿ⴥࢆᙧᡂࡣ࡛ࡲࡿࡍ㸪᏶඲࡞⳦ᚑᒓᰤ㣴ᛶࡁ⏕ࡢ᪉࡛ࠋ୍ࡿ࠶ ᪉㸪

ⴥࢆᙧᡂࡓࡋᚋࡣ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋ࡢ㸪๓㏙ࡢ㏻ࡾ㒊ศⓗ⳦ᚑᒓᰤ

㣴ᛶ࡛ࡢ࡜ࡿ࠶ሗ࿌ࡾ࠶ࡀ㸪ࡓࡲ㸪௒ᅇ✀Ꮚࢆࢡࢵࣃᇙタࢼࣂࢽ࣋ࡓࡋ

Ᏻᐃྠ఩యࡢⴥ࡛࠿ࡘࡃ࠸ࡢⴠ⩌࢘ࢯࢡࣖࢳ࢖ 13C ࡇ࡜ࡓࡋᐃ ࢆ್ࡢ

㸦ᶫᮏ㸪ࡿ࠸ᚓ࡚ࢆ್ࡿࢀࡽぢ࡜ࡿ࠶㸪㒊ศⓗ⳦ᚑᒓᰤ㣴ᛶ࡛ࡾࡣࡸ㸪ࢁ

ᮍⓎ⾲ࢱ࣮ࢹ㸧୍ࠋ⯡ⓗ࡚࠼⪄࡟㸪⮬ࡽᅵተ୰ࡢⴠⴥ᳜࡝࡞≀㑇యࢆศ

ゎࡶࡾࡼ⳦⏕⭉ࡿ࠸࡚ࡋ㸪ð ᮌࢆᐟ୺ࡢࡑ࡚ࡋ࡜ගྜᡂ⏘≀࡚ࡗࡽࡶࢆ

࡞ࠋࡿࢀࡽ࠼⪄࡜ࡿࢀࡽᚓ࡚ࡋᏳᐃࢆ⢾ࡢࡃ㸪ከࡀ᪉ࡢ⳦እ⏕⳦᰿ࡿ࠸

ᏊⓎⱆẁ㝵࡛✀ࡢᚑᒓᰤ㣴ᛶ⳦࡞㸪⤯ᑐⓗࡣ࡛࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋ࡐ

እ⏕⳦᰿ᛶࡀ⳦ࡢඹ⏕⳦࡛ࡀ࠸࡞ࡽ࠿ࢃ࠿ࡢ࠸࡞㸪Ⓨⱆ┤ᚋࡢᑠ࡞ࡉᐇ⏕ࡢẁ㝵࡛ࡣ㸪⭉⏕ᛶࢆ⳦ࡢ

㑅ࡢ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋࡟≉ࠋ࠸࡞ࢀࡋࡶ࠿ࡢࡿ࠶ࡀࢺࢵ࣓ࣜࡪⓎⱆࡀ㸪ᡂ⇍ࡓࡋ᳃ᯘࡶࡾࡼ㸪ࡲ

㝈ࡀ㐺ᆅ⫱⏕ࡢ⳦⏕㸦⾲1㸧㸪ඹࡽ࠿࡜ࡇࡿ࠸࡚ࢀࡽᯘ࡛ぢࡢ௳᮲࠸࡞࠸࡛ࢇ㐍ࡾࡲ࠶ࡀⓎ㐩ࡢᅵተࡔ

ᐃྍࡿ࠸࡚ࢀࡉ⬟ᛶ࡞࠺ࡼࡢࡇࠋࡿࢀࡽ࠼⪄ࡀせᅉ࡚ࡗࡼ࡟Ⓨⱆሙᡤࡀ㝈ᐃࡀ࡜ࡇࡿࢀࡉ㸪᳜ࡢࡇ≀

ぶಶయ࡛ࡶ࡜ࡃ࡞ࡃࡍ᪉࡛㸪୍ࡓࡲࠋ࠸࡞ࢀࡋࡶ࠿ࡢࡿ࠸࡚ࡗᙺ㈙୍࡟ࡢࡿࡆᗈࢆᐃ╔ሙᡤ࡞ࡓ᪂ࡀ

⢾ࢆᏳᐃ࡚ࡋᚓࡿࢀࡽ࠼⪄࡜ࡿࢀࡽእ⏕⳦᰿ᛶࡢ࡜⳦ࡢඹ⏕㛵ಀࢆᣢࡀ࡜ࡇࡘฟ᮶ࡇࡓࡗ࡞࡟࠺ࡼࡿ

ࡽࡉࠋ࠸࡞ࢀࡋࡶ࠿ࡿ࠶せᅉ࡛ࡿฟ᮶⫱⏕࡟ᯘᗋ࡛ඃ༨ⓗ࠸ᬯ࡚ࡗసࢆ࣮ࢽࣟࢥ࡞ࡁ኱ࡀࡽ㸪ᙼࡣ࡜

࠸ാ࡚ࡋ࡜๓㐺ᛂࡢ⛬㐍໬㐣ࡢᚓ⋓ࡢ㸪⳦ᚑᒓᰤ㣴ᛶࡣ࡜ࡇࡓࡗ࡞࡟࠺ࡼࡿࡍ⏕ඹ࡜⳦㸪እ⏕⳦᰿࡟

ࢺࣄ㸪✀ෆ࡛ࡣ㸦Pyrola japonica㸧࡛࢘ࢯࢡࣖࢳ࢖ࡢ௰㛫ࡢ࢘ࢯࢡࣖࢳ࢖ࡌྠࠋ࠸࡞ࢀࡋࡶ࠿ࡢࡿ࠸࡚

㸦ᅗ8㸧㸪⳦ᚑᒓᰤ㣴ᛶࡾ࠾࡚ࢀࡽ▱ࡀࡢࡶࡓࡋ㏥໬ࡃࡉᑠࡀࢬ࢖ࢧࡢⴥࡿࢀࡤ࿧࡜࢘ࢯࢡࣖࢳ࢖ࣂࢶ

 ࠋࡿࢀࡽࡅぢཷࡀᵝᏊࡿ࠸࡚ࡗࡲ㧗ࡀᗘ⛬ࡢ
 

ᅗ ࢘ࢯࢡࣖࢳ࢖ࣂࢶࢺࣄ���
㸦✀Ꮚᙧᡂ᫬ᮇ㸧�
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㸶㸬ࡵ࡜ࡲ 
� 㒊ศⓗ⳦ᚑᒓᰤ㣴᳜≀ࢆ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋ࡿࢀࡽ࠼⪄࡜ᑐ㇟࡟㸪ᚤ⣽✀ᏊࡢⓎⱆࡢࡑ࡜㝿ࡢඹ

␗≉ࡣ࡟Ⓨⱆ᫬ࡢᚑᒓᰤ㣴ᛶ⳦࡞㸪᏶඲ࡣ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋ࠋࡓࡋ௓⤂ࢆ౛✲◊ࡢ࡚࠸ࡘ࡟⳦⏕

ⓗ࡜⳦⏕⭉࡞㛵ಀࡀࡪ⤖ࢆ㸪ⴥࡢ⏕㛗࡟కࢆ⳦࡚ࡗ஌ࡾ᥮࡚࠼㸪ᡂ⇍ಶయ࡛ࡣ࿘ᅖࡢᶞᮌࡀ฼⏝ࡿࡍ

ከᵝ࡞እ⏕⳦᰿⳦࡜㛵ಀࡾ࠾࡛ࢇ⤖ࢆ㸪ࡢࡑ⏕ά⎔ࡢ୰࡛ඹ⏕⳦ࢆኚ໬ࡇࠋࡓࡗ࠶࡛࠺ࡼࡿ࠸࡚ࡏࡉ

࡜ࡿ࠶ࡀᛶ⬟ྍࡿ࠸࡚ࡋ⬟ᶵࡢ࡚ࡋ࡜๓㐺ᛂࡢ࡬㐍໬ࡢ㸪⳦ᚑᒓᰤ㣴ᛶࡀ࠼᥮ࡾ஌ࡢ⳦⏕ඹ࡞࠺ࡼࡢ

ඃ༨ⓗ࡚ࡋᙧᡂࢆ࣮ࢽࣟࢥ࡞ࡁ኱ࡀ࢘ࢯࢡࣖࢳ࢖ࢼࣂࢽ࣋ࡿࡁ⏕᳃ᯘᯘᗋ࡛࠸㸪ᬯࡓࡲࠋࡿࢀࡽ࠼⪄

ᯘᗋࠋࡿࢀࡽ࠼⪄࡜ࡿ࠸࡚ࡗࢃ㛵ࡀ␎Ꮡᡓ⏕࡞ࡳᕦࡓࡋ⏝฼ࢆ⳦࡞࠺ࡼࡢࡇ㸪ࡣ࡟ᬒ⫼ࡿࢀࡽࡁ⏕࡟

ࡿࢀࡽ࠼⪄࡜ࡓࡗࡲጞࡀ᪉ࡁ⏕࠺࠸࡜ࡿࡁ⏕࡚ࡗ㢗࡟⳦୰࡛㸪ࡿࡁ⏕ࡀ≀᳜࡞ࡉቃ࡛ᑠ⎔࠸ᬯ࠺࠸࡜

஦ࡿࡍᏑᅾࡀࡾ࡜ࡾࡸࡢ㸪㣴ศࡾ࠾࡚ࡗࡀ⧄࡚ࡗࡼ࡟⣒⳦ࡢ⳦᰿⳦ࡀ㛫≀᳜ࡢ✀␗㸪᳃ᯘᅵተ୰࡛ࡀ

ᐇࡣ㸪᳃ᯘ⏕ែ⣔ࢆぢ࡛ୖࡿ᪂࡞ࡓどⅬࢆ୚ࠋ࠺ࢁࡔࡿࢀࡃ࡚࠼ 
 

ㅰ㎡ 
� ᮏ✏࡛⤂௓୍ࡢ✲◊ࡓࡋ㒊ࡣ㸪⛉Ꮫ◊✲㈝⿵ຓ㔠14780437ࡓࡲࠋࡍࡲࡾࡼ࡟㸪ࡣ✲◊ࡽࢀࡇ㸪ᖏᗈ

␆⏘኱Ꮫ࡛ࡢᅧྖ⥤ᏊẶ࣭⚟ᕝᝅẶࡢಟኈㄽᩥ◊✲୍ࡢ㒊࡜ᓥᮏ⧛Ặ࣭Ⲩᮌ㝧ᏊẶࡢ༞ᴗㄽᩥ◊✲ࡢ

୍㒊ࡢᡂᯝ࡛ࡢࡶࡓࡵ࡜ࡲࢆ㸪ᙼࡢࡽປࢆᝰ࡟ࡳ⤌ࡾྲྀࡢ࡬✲◊ࡠࡲࡋឤㅰ࡜ᩗពࠋࡍࡲࡋ⾲ࢆ 
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