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� 㝣ୖ᳜≀ࡢከࡣࡃගྜᡂ࡛࡜ࡇ࠺⾜ࢆ⊂❧ᰤ㣴⏕άࢆ㏦ࡾ㸪⏕⏘⪅࡚ࡋ࡜⏕ែ⣔ࢆᨭ࡚࠼

 㸦Trappe 1987, Wang & Qiuࡋ╔ᐃࡀ⣒⳦ࡢ㢮⳦┿࡟᰿ࡢ✀≀᳜ࡢ㸶๭௨ୖࡀࢁࡇ࡜ࠋࡿ࠸
2006㸧㸪≉␗ⓗ࡞ᵓ㐀㸦⳦᰿㸧ࡀᙧᡂࠋࡿࢀࡉ㌟㏆࡞౛ࡢ≀᳜⛉ࢶ࣐࡜ࢣࢱࢶ࣐࡚ࡋ࡜㛵ಀࡀ

ᣲࡢ≀᳜⛉ࢶ࣐ࡣࢣࢱࢶ࣐ࠋ࠺ࢁࡔࡿࢀࡽࡆ᰿࡚࠸࠾࡟⳦᰿ඹ⏕ࡿࡍ⳦㢮㸦⳦᰿⳦㸧࡛㸪࣐

࡟య⳦ࡀ≀⏘ගྜᡂࡣࡽ࠿≀᳜⛉ࢶ࣐㸪୍᪉࡛ࡋ⤥౪ࢆ➼ࣥࣜࡸ⣲❅ࡢᅵተ୰ࡣ࡟≀᳜⛉ࢶ

౪⤥ࡿ࠸࡚ࢀࡉ㸦㕥ᮌ 2005㸧࡞࠺ࡼࡢࡇࠋඹ⏕⣔࡜≀᳜ࢆ⳦㢮ࡀᵓ⠏࡛࡜ࡇࡿࡍ㸪᳜≀ࡣᆅ

୰ࡢࡽ࠿㣴ศ྾཰ຠ⋡ࢆ㣕㌍ⓗ࡟㧗ࡁ࡛ࡀ࡜ࡇࡿࡵ㸪⳦᰿⳦ࡣⅣ⣲໬ྜ≀ࢆᏳᐃ࡚ࡋ⋓ᚓ࡛

ࠋ㸦Peterson et al. 2004㸧ࡿࡍᵓ⠏ࢆඹ⏕⣔ࡢࡇࡀ㢮⳦ࡢ㛛㸪ᢸᏊ⳦㛛㸪Ꮚᄞ⳦㛛ࢫ࣒ࣟࢢࠋࡿࡁ
ගྜᡂ࡜≀᳜࠺⾜ࢆ⳦㢮ࡢඹ⏕⣔ࡣ㸪཮᪉࡚ࡗ࡜࡟᭷┈࡛ࡋ࠿ࡋࠋࡿ࠶㸪⳦ᚑᒓᰤ㣴᳜≀ࡣ㸪

⳦᰿⳦࡟ගྜᡂ⏘≀ࢆΏࡎࡁ࡛ࡣ࡜ࡇࡍ㸪୍᪉ⓗࡽ࠿⳦࡟㣴ศࢆ཰ዣࠋࡿࢀࡉ࡜ࡿࡍ⫱⏕ࡋ

⳦ᚑᒓᰤ㣴᳜≀ࡢ⳦᰿ඹ⏕⣔࡟㛵ࡣ✲◊ࡿࡍ㸪⳦᰿⳦ࡢศᏊྠᐃࡸ㸪Ⅳ⣲࡜❅⣲ࡢᏳᐃྠ఩

యศ್ูࡢィ ࡿࡼ࡟⳦ᚑᒓᰤ㣴ᛶࡢホ౯࡛࡜ࡇࡓࡋ❧☜ࡀ㸪㏆ᖺ㸪ᵝࢆ✀≀᳜࡞ࠎᑐ㇟࡟

 ࠋ㸦Merckx et al. 2013㸧ࡓࡁ࡚ࡗ࡞࡟࠺ࡼࡿࢀࡉ࡞ࡀ✲◊
 

㸰㸬⳦ᚑᒓᰤ㣴᳜≀ࡢ⳦᰿ඹ⏕�

� ⳦ᚑᒓᰤ㣴᳜≀ࡢ⳦᰿ඹ⏕ࡣ㸪኱ࡃࡁ 3 1ࠋࡿࢀࡉศ㢮࡟ࣉ࢖ࢱࡢࡘ ⏕እ͂࡟ᶞᮌࡣ┠ࡘ

⳦᰿̓࡜࿧ࡿࢀࡤᵓ㐀ࢆᙧᡂࡋඹ⏕͂ࡿࡍእ⏕⳦᰿⳦̓ࡽ࠿㣴ศࢆᚓ࡚⏕⫱࠶࡛ࣉ࢖ࢱࡿࡍ

ࢀࡇࡀ≀᳜ࡢ࡝࡞ࣥࣛࢿ࢝ࢧࡢ⛉㸪ࣛࣥ࢘ࢯ࢘ࣙࢪࢡࣕࢩࡸ࢘ࢯ࢘ࣙࣜࣥࢠࡢ⛉ࢪࢶࢶࠋࡿ

㸦ᅗࡿࡓ࠶࡟ 1A, B, C㸧ࡢࡽࢀࡇࠋ⳦ᚑᒓᰤ㣴᳜≀ࡣ㸪ᶞᮌࡿࡍ⏕⏘ࡀගྜᡂ⏘≀ࢆ㸪⳦᰿⳦ 
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 ,㸦Bidartondo & Bruns 2002, Selosse et al. 2002ࡿ࠸࡚ࡋ⫱⏕࡚ࡗࡼ࡟࡜ࡇࡿࡍᚓ⋓ࡋ⏤⤒ࢆ
McKendrick et al. 2002㸧ࠋ 
� ⳦ᚑᒓᰤ㣴᳜≀᳨ࡾࡼฟࡿࢀࡉእ⏕⳦᰿⳦ࡢ୺࡞ศ㢮⩌ࡣ࡟㸪ᢸᏊ⳦㛛ࢣࢱࢽ࣋ࡢ⛉㸪ࣟ

ࢩ࢘ࣚ࢖ࢭ⛉ࣟ࢘ࣙࢩ࢘ࣚ࢖ࢭ࡟ࡽࡉࠋ㸦Smith & Read 2008㸧ࡿ࠶ࡀ➼⛉ࢣࢱ࣎࢖㸪⛉ࢣࢱ࢘

ࠋ㸦Selosse et al. 2004㸧ࡿ࠸࡚ࢀࡽ▱ࡶ౛ࡿ࡞࡜⳦᰿⳦ࡀᏊᄞ⳦㛛࡞࠺ࡼࡢᒓ㸦Tuber㸧ࣟ࢘ࣙ
ᶞᮌࡣ▷ᮇ㛫࡛ᯤࡵࡓ࠸࡞ࡣ࡜ࡇࡿࢀ㸪⳦ᚑᒓᰤ㣴᳜≀ࡣእ⏕⳦᰿⳦ࢆ௓࡚ࡋᶞᮌࡢගྜᡂ

 ࠋࡿࡁ࡛ࡀ࡜ࡇࡿྲྀࡅཷ࡚ࡋᏳᐃࢆ≀⏘
2 ࣥࣛࡿࡍ⫱⏕ᚓ࡚ࢆ㣴ศࡽ࠿㢮⳦⏕⭉ࡿࡍ⫱⏕࡚ࡋ࡜※Ⅳ⣲ࢆⴠⴥⴠᯞࡸ㸪ᮌᮦ࡟┠ࡘ

 & 㸦Kusano 1911, Terashitaࡿࢀࡽࡆᣲࡀ࡝࡞ࣥࣛࣟࢩࢱ㸪ࣅࢣ࢔ࢳࢶ㸪ࣛ࢞ࣖࣀࢽ࢜ࡢ⛉
Chuman 1987, Yamato et al.2005㸹ᅗ 2㸧ࡀࣅࢣ࢔ࢳࢶࡸࣛ࢞ࣖࣀࢽ࢜ࠋᢸᏊ⳦㛛ࢪ࣓ࢩ࢟ࡢ⛉

㸪ྂࡣ࡜ࡇࡿࡍ⏕᰿ඹ⳦࡜✀⳦ࡢᒓ㸦Armillaria㸧ࢣࢱࣛࢼ  ,㸦Kusano 1911ࡿ࠸࡚ࢀࡽ▱ࡾࡼࡃ
Hamada 1939㸧ࠋ஦ᐇ㸪⮬⏕ᆅ࡛ᆅ୰ࡾ᥀ࡽ࠿ฟ࡜ࡍ㸪᳜≀య⾲㠃ࢣࢱࣛࢼ࡟ᒓ⳦㢮ࡀᙧᡂࡍ

ࡋ࠿ࡋࠋࡿ࠶ࡀ᫬ࡿࢀࡉほᐹࡀ╔௜ࡢ⣒᮰㸦᰿≧⳦⣒᮰㸧⳦ࡢ㯮Ⰽࡿ Umata et al.㸦2013㸧ࡣ

㸪Ⓨⱆ┤ᚋࡢࣅࢣ࢔ࢳࢶࡢᐇ⏕ⱑࢣࢱࣛࢼࡣ࡟ᒓࡣඹ⏕ࡎࡽ࠾࡚ࡋ㸪ࡢࡑ௦ࡾᢸᏊ⳦㛛࣐ࢱ

ሗ࿌ࢆ࡜ࡇࡓࡋಁࢆ⫱⏕㸪ࡋ⏕ඹࡀ✀⳦ࡢᮍグ㍕ࡿࢀࡲྵ࡟㸦Polyporales㸧┠ࢣࢱ࢖ࣞࣙࢳ

㸪࡟௨๓ࡿࢀࡉ❧☜ࡀඹ⏕⣔ࡢ࡜⳦ᒓࢣࢱࣛࢼࡣࣅࢣ࢔ࢳࢶ㸪࡚ࡗࡼ࡟✲◊ࡢࡇࠋࡿ࠸࡚ࡋ

࠺ࡼࡢࡇࠋࡓࢀࡉ♧ࡀ஦ᐇࡿࡍ⏕᰿ඹ⳦࡜✀⳦ࡢู࡛ࡲࡿࡍ㛗⏕࡛ࡲⱑࡢࡉࡁ኱ࡢᗘ⛬ࡿ࠶

㸦Xu & Mu 1990㸧㸪ࡾ࠾࡚ࢀࡉㄆ☜ࡶ࡛ࣛ࢞ࣖࣀࢽ࢜ࡣࢺࣇࢩࡢ⳦᰿⳦ࡿࡅ࠾࡟⛬㛗㐣⏕࡞
ఱᨾࡀ㇟⌧࡞࠺ࡼࡢࡑ㉳࠿ࡢࡿࡇ㸪኱ኚ⯆࿡῝ࠋ࠸௚ࡢ࠿ࡘࡃ࠸ࡶ࡟⳦ᚑᒓᰤ㣴ᛶࣥࣛࡢ⛉

⭉㸦኱࿴࣭㇂ட 2009㸧㸪ࡀࡿࡍ⏕ඹ࡜✀⳦ࡢᛶ⏕⭉࡞ࠎᵝ࡝࡞⛉ࢣࢱࣚࢼࡸ⛉ࢣࢱࢠࢾࢡࡣ

Ⰽ⥳ࡣ≀᳜⛉㸪ࣛࣥࡶࡑࡶࡑࠋ࠸࡞ࢀࡽぢࡣ࡟≀ᚑᒓᰤ㣴᳜⳦ࡢ⛉ࡢ௚ࡣ⏕᰿ඹ⳦ࡢ࡜⳦⏕

ⴥࢆ᭷ࡶ࡛✀ࡿࡍ㸪ࢡࢰࣜࡿࡺࢃ࠸ࡢ࡝࡞⛉ࢣࢱ࢘ࣟ ,⛉ࣛࢿࢫࣛࢶ ,⛉࣒࢘࢕ࢹࢩࣂࢺࣛࢣ

㸦Smith & Read 2008ࡿ࠶ᚩ࡛≉ࡀ࡜ࡇࡿࡍ⏕᰿ඹ⳦࡜ᢸᏊ⳦㢮␗ࡢᛶ⏕⭉ࡿࢀࡤ࿧࡜࢔ࢽࢺ
㸧ࠋ 
�  

ᅗ 1 እ⏕⳦᰿⳦࡜⳦᰿ඹ⏕ࡿࡍ⳦ᚑᒓᰤ㣴᳜≀ࠋA, ࢘ࢯ࢘ࣙࣜࣥࢠ; B, ࢘ࢯ࢘ࣙࢪࢡࣕࢩ; C, ࣥࣛࢿ࢝ࢧ
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3 ⳦᰿⳦࣮ࣛࣗ࢟ࢫࣂ࣮࢔͂ࡣ┠ࡘ 㸦̓AM ⳦㸧࡜ඹ⏕ࡿࡍ⳦ᚑᒓᰤ㣴᳜≀࡛࣒ࣟࢢࠋࡿ࠶

ࡿࡍᒓ࡟㛛ࢫ AM ᬑࡶ᭱ࡴႠࡀ≀ᰤ㣴᳜❧⊃ࡢ⩌ศ㢮࡞ࠎᵝࡢ≀㸪㝣ୖ᳜ࡣඹ⏕⣔ࡿࡼ࡟⳦

㐢ⓗ࡞⳦᰿ඹ⏕⣔࡛ࡿ࠶㸦Peterson et al. 2004㸧ࠋ⥳Ⰽ᳜≀࡜ AM 㸪ࡃపࡀᛶ␗≉ࡣඹ⏕⣔ࡢ࡜⳦

1 ✀㢮࡟≀᳜ࡢከᩘࡀ✀⳦ࡢᐃ╔୍ࠋࡿࡍ᪉㸪⳦ᚑᒓᰤ㣴᳜≀ࡢ✀ᩘ「ࡶࡽ࠿ AM ฟ᳨ࡀ⳦

ࡢ✀ࡢᐃ≉࡟࡜ࡈ✀ࡢ≀㸪᳜ࡀࡿࢀࡉ AM ࡣࡃከࡢࡑ㸪ࡃᙉࡀഴྥࡿࢀࡉ㧗㢖ᗘ᳨࡛ฟࡀ⳦

Schwarzott et al. 㸦2001㸧ࡾࡼ࡟ᐃ⩏ࢫ࣒ࣟࢢࡓࢀࡉ㛛ࡢ୰ࣉ࣮ࣝࢢࡢ A ྵ࡟⤫⣔ࡿࢀࡤࡼ࡜

 ࠋ㸦Bidartondo et al. 2002; Yamato et al. 2011; Ogura-Tsujita et al. 2013㸧ࡿࢀࡲ
AM ࣝࢥ㸪⛉࢘ࣙࢪࢡࣕࢩࣀࢼࣄ㸪⛉࢘ࢯ࢘ࢦࣥ࣍㸪ࡣ≀ᚑᒓᰤ㣴᳜⳦ࡿࡍ⏕᰿ඹ⳦࡜⳦

㸪ࣜ⛉࢔ࢩ 㸦Merckx et al. 2013㸧㸪ࡾࡓࢃ࡟⛉࡞ࠎᵝ࡝࡞⛉࢘ࢯ࢖ࣛࢡࢧ㸪⛉ࢠࣁ࣓ࣄ㸪⛉࢘ࢻࣥ
᪥ᮏ࢘ࢯ࢘ࢦࣥ࣍ࡣ࡟㸪ࡀ࡝࡞࢖ࢲࢡࣙࢩࣀ࢟ࢾࢱࡸ࢘ࣙࢪࢡࣕࢩࣟࢩศᕸࡿࡍ㸦ᅗ 3A, B, 
C㸧ࡓࡲࠋ㸪ࡢ࡝࡞⛉ࣛࢬ࢝ࣀࢤ࢝ࣄࡸ⛉ࣜࢫࣖࢼࣁࡢ≀᳜ࢲࢩᆅୗ࡛⏕⫱ࡿࡍ㓄അయࡣ㸪ග

ྜᡂⰍ⣲ࢆᣢࡽ࠿࡜ࡇ࠸࡞ࡓ⳦ᚑᒓᰤ㣴࡜᥎ᐃࢀࡉ㸪ࢫ࣒ࣟࢢࡶࡽࢀࡇ㛛ࣉ࣮ࣝࢢ A ࡢ⳦✀

ࠋ㸦Winther & Friedman 2007a; Winther & Friedman 2007b㸧ࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿࡍ⏕᰿ඹ⳦࡜
AM ࡽ࠿≀㸪⥳Ⰽ᳜࡟ᵝྠ࡜✀ࡿࡍ౫Ꮡ࡟⳦㸪እ⏕⳦᰿ࡣ≀ᚑᒓᰤ㣴᳜⳦ࡿࡍ⏕ඹ࡜⳦ AM
 ࠋࡿࢀࡽ࠼⪄࡜ࡿ࠸࡚ࡋ⫱⏕㸪ࡋ཰ዣࢆ≀⏘ගྜᡂ࡚ࡌ㏻ࢆ⳦

 
㸱㸬⳦ᚑᒓᰤ㣴᳜≀࡜⳦᰿⳦ࡢඹ⏕⣔᳨ࡢド�

㸱Ѹ㸯㸬ඛ⾜◊✲࡟ᑐࡿࡍ␲ၥ�

⳦ᚑᒓᰤ㣴᳜≀࡞࠺ࡼࡢ࡝ࡀศ㢮⩌ࡢ⳦㢮ࡽ࠿㣴ศࢆᚓ࡚⏕⫱࠺࠸࡜࠿ࡢࡿࡍ␲ၥࡣ㸪⳦

᰿⳦ࡢศᏊྠᐃ࡛࡜ࡇࡓࡗ࡞࡟⬟ྍࡀ㸪✀࡟࡜ࡈゎ᫂ࡋ࠿ࡋࠋࡿ࠶ࡘࡘࢀࡉ㸪ᆅ୰࡟Ꮡᅾࡍ

㸪ศᏊ⏕≀Ꮫⓗᡭἲࡵࡓࡿ࠸࡚ࢀࡉ᭚࡟ᅵተࡿࡍᏑᅾࡀ㢮⳦࡞ࠎᵝࡣ᰿ࡢ≀ᚑᒓᰤ㣴᳜⳦ࡿ

ࡢ✀⳦ࡢ᰿⳦௨እ⳦ࡿ࠸࡚ࡋ╔௜࡟㝿㸪᰿⾲㠃ࡿࡍᐃྠࢆ⳦᰿⳦࡚ࡗࡼ࡟ DNA ࡀ PCR ἲ࡟

㸪ᐇ㝿ࡃከࡀ࡜ࡇࡿࢀࡉฟ᳨ࡀ✀⳦ࡢᩘ「ࡣࡽ࠿㸪᰿ࡓࡲࠋࡿ࠶ࡀᛶ⬟ྍࡿࢀࡉቑᖜ࡚ࡗࡼ

 ሙ࠸࡞࠸࡚ࢀࡉᢕᥱࡣ࡚࠸ࡘ࡟࠿ࡿ࠸࡚ࡋࡰཬࢆᙳ㡪࡟⫱⏕ࡢ≀ᚑᒓᰤ㣴᳜⳦ࡀ✀⳦ࡢ࡝࡟
 

ᅗ  ࣥࣛࣟࢩࢱ ,C ;ࣅࢣ࢔ࢳࢶ ,B ;ࣛ࢞ࣖࣀࢽ࢜ ,Aࠋ≀ᚑᒓᰤ㣴᳜⳦ࡿࡍ⏕᰿ඹ⳦࡜⳦⏕⭉ 2
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ࢀࡽᚓࡀࢱ࣮ࢹሷᇶ㓄ิࡢࡃከࡾࡼ㸪࡛࡜ࡇ࠺⾜ࢆゎᯒ࡞㸪ᐃ㔞ⓗࡣ࡛✲◊⾜ඛࠋ࠸ከࡀྜ

⳦㸪࡛࡜ࡇࡿࡍホ౯ࢆᏳᐃྠ఩య್࡟ࡽࡉࠋࡿ࠸࡚ࡋ᥎ᐃ࡜࠺ࢁ࠶࡛⳦᰿⳦࡞୺せࢆ✀⳦ࡓ

᰿⳦ࡢ⏕⌮ⓗ≉ᛶࢆ᥎ᐃࡿࡍሙྜࡿ࠶ࡶ㸦Yagame et al. 2012㸧ࡋ࠿ࡋࠋ㸪ࡢࡇᐇ㦂ᡭἲࡗࡶࢆ

࡛ࡇࡑࠋ࠸࡞ࡁホ౯࡛ࢆᙳ㡪ࡍࡰཬ࡟⫱⏕ࡢ≀ᚑᒓᰤ㣴᳜⳦ࡀ✀⳦ࡓࢀࡉศᏊྠᐃࡶ࡚ࡋ࡚

ⴭ⪅ࡣ⳦ᚑᒓᰤ㣴᳜≀࡜⳦᰿⳦ࡢඹ⏕⣔ࢆᵓ⠏ࡋ㸪᳜≀యࢆ⫱⏕ࡢほᐹࡁ࡚ࡗ⾜ࢆ✲◊ࡿࡍ

ᐇయࡢ⏕ඹ⳦ࡢ࡜ࡈẁ㝵⫱⏕ࡢ≀㸪⳦ᚑᒓᰤ㣴᳜࠸࡞ࡁゎ࡛᫂ࡣᯝ㸪ศᏊྠᐃ࡛⤖ࡢࡑࠋࡓ

 ࠋࡓࡋᡂຌ࡟࡜ࡇࡿࡍゎ᫂ࢆ
 

㸱Ѹ㸰㸬⭉⏕⳦ࡢ࡜ඹ⏕⣔ᵓ⠏�

ࡲす㒊࢝ࣜࣇ࢔ࡽ࠿࢔ࢪ࢔㸪⇕ᖏࡋ࡜໭㝈ࢆ㸪㛵ᮾᆅ᪉ࡣࣥࣛࣟࢩࢱᒓࣥࣛࣟࢩࢱ⛉ࣥࣛ

ࡣ᪥ᮏ࡛ࠋࡿ࠶࡛≀ᚑᒓᰤ㣴᳜⳦ࡿࡍ⏕⮬࡛ 6 ᭶ୗ᪪ࡽ࠿ 7 ᭶ୖ᪪࡟ⰼࢆဏࡏ࠿㸪㒔ᚰ㒊ࡢ

⤖ࡓࡋศᏊྠᐃࡋศ㞳ࢆ⳦᰿⳦ࡾࡼࣥࣛࣟࢩࢱࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡍほᐹࡶ࡛࡝࡞ቃෆࡢ♫⚄

ᯝ㸪࡜✀⳦ࡢ⛉ࢣࢱࣚࢼ⳦᰿ඹ⏕ࡀ࡜ࡇࡿࡍ᫂ࡓࡗ࡞࡟࠿ࡽ㸦Yamato et al. 2005㸧ࡋ࠿ࡋࠋ㸪

ࢺࢡࢰࣜࡤ࠼࠸࡜⳦᰿⳦ࡢ≀᳜⛉ᙜ᫬ࣛࣥࠋࡓ࠸࡚ࢀࡽぢ࡟ᙜึ᠜␲ⓗࡣᏑᅾࡢඹ⏕⣔ࡢࡇ

 ࠋࡔࡵࡓࡓࡗ࠿ᙉࡀඛධほ࠺࠸࡜㸪ࡿ࠶࡛࢔ࢽ
ࡿ࠶࡛ࡘ࡜ࡦࡢᰴ⳦ࡓࢀࡉศ㞳ࡽ࠿ࣥࣛࣟࢩࢱࡣ⪅㸪ⴭ࡛ࡇࡑ ME1-1 ᰴࡢࣥࣛࣟࢩࢱࢆ✀

Ꮚ࡟᥋✀ࡋ㸪✀ᏊࡀⓎⱆ࣭⏕⫱ࢆ࠿ࡿࡍㄪᰝࠋࡓࡋME1-1 ᰴࡣ Yamato et al. 㸦2005㸧ࡢศᏊ

⣔⤫ゎᯒࡢ⤖ᯝ㸪ࢣࢱࣥ࣎ࣥࢭࢾ࢖㸦Coprinellus disseminatus㸧࡟㏆⦕࡛ࡀ࡜ࡇࡿ࠶᫂࡟࠿ࡽ

ࡎࡲࡣ⪅ⴭ࡛ࡇࡑࠋࡓ࠸࡚ࢀࡉ ME1-1 ⾜ࢆ㸪Ꮚᐇయᙧᡂᐇ㦂ࡋ࡜ⓗ┠ࢆᐃྠࡢ࡛ࣝ࣋ࣞ✀ࡢ

ࡋᐃྠ࡜ࢣࢱࣥ࣎ࣥࢭࢾ࢖ࡽ࠿ᙧែⓗ≉ᚩࡢࡑ㸪ࢀࡉᙧᡂࡀᏊᐇయࡢᯝ㸪኱㔞⤖ࡢࡑࠋࡓࡗ

㸪6ࢁࡇ࡜ࡓࡋ✀᥋࡟Ꮚ✀ࡢࣥࣛࣟࢩࢱࢆᰴ⳦ࡢࡇࠋ㸦Yagame et al. 2008㸧ࡓ 㐌㛫ᚋ㸪Ⓨⱆࡀ

☜ㄆࡓࢀࡉ㸦ᅗ 4A㸧ࡢࡑࠋᚋࡧࡼ࠾ࣥࣟࢺࢫሢⱼࡢⓎ㐩ࡀ࡝࡞☜ㄆࢀࡉ㸦ᅗ 4B, C㸧㸪᧛✀ᚋ

26 㐌࡛ሢⱼࡢ㡬㒊࡟ⰼⱆࡀᙧᡂࢀࡉ㸦ᅗ 4D, E㸧㸪᧛✀ᚋ 27 㐌࡛㛤ⰼࡓࡗ⮳࡟㸦ᅗ 4F㸧ࠋ 
 

ᅗ 3� AM ⳦᰿⳦࡜⳦᰿ඹ⏕ࡿࡍ⳦ᚑᒓᰤ㣴᳜≀ࠋA, ࢘ࢯ࢘ࢦࣥ࣍; B, ࢘ࣙࢪࢡࣕࢩࣟࢩ; C, ࢩࣀ࢟ࢾࢱ

 ࢖ࢲࢡࣙ
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� ᰿⳦࡜✀⳦ࡢ⛉ࢣࢱࣚࢼࡢ༢୍࡛ࡲࡿ⮳࡟㛤ⰼࡽ࠿ᏊⓎⱆ✀ࡣࣥࣛࣟࢩࢱ㸪ࡽ࠿࡜ࡇࡢࡇ

ඹ⏕ࡀ࡜ࡇ࡞⬟ྍࡀ࡜ࡇࡿࡍ⫱⏕ࡋ᫂ࡾ࡞࡜࠿ࡽ㸪ຍ࡚࠼Ⰻዲ࡞⏕⫱⎔ቃୗ࡛ࡣ✀ᏊⓎⱆ࠿

㸪1࡟ࡽࡉࠋ㸦Yagame et al. 2007㸧ࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇࡿࡍᖺ࡛㛤ⰼ༙࠿ഹࡽ ⢏ࡢ✀Ꮚࡽ࠿

༙ᖺ࡛኱ᑠ⣙ 80 ಶࡢࡶሢⱼࡀᙧᡂࡽ࠿࡜ࡇࡓࢀࡉ㸪㧗࠸ᰤ㣴⦾Ṫ⬟ຊࢆ᭷ࡀ࡜ࡇࡿࡍ☜ㄆࡉ

ࡸ㸪Burgeff 㸦1932㸧ࡣ⛬㛗㐣⏕ࡢࣥࣛࣟࢩࢱࠋࡓࢀ Van Leeuwen㸦1937㸧ࡾࡼ࡟ࡽᐇ⏕ⱑࡢ

≉ᚩࡀሗ࿌ࡀࡓ࠸࡚ࢀࡉ㸪ᮏ◊✲࡚ࡗࡼ࡟Ⓨⱆࡽ࠿㛤ⰼࡿ⮳࡟⏕㛗㐣⛬ࡀ᫂ࠋࡓࡗ࡞࡟࠿ࡽ

ࣔ࢖⛉ࣥࣛ࡟ࡽࡉࠋࡓࢀࡉㄆ☜࡚ࡵึࡀ஦ᐇࡿࡍ⏕᰿ඹ⳦ࡀ⛉ࢣࢱࣚࢼ࡜≀᳜⛉㸪ࣛࣥࡓࡲ

஦ᐇࡿࡍ⏕᰿ඹ⳦࡟ⓗ␗≉࡜✀⳦ࡢ⛉ࢣࢱࣚࢼ㸪ࡀࣛ࢞ࣖࢿࣔ࢖✀ᚑᒓᰤ㣴⳦ࡢᒓࣛ࢞ࣖࢿ

ࡢ࡜⛉ࢣࢱࣚࢼ㸦Ogura-Tsujita & Yukawa 2008㸧㸪ࡽ࠿࡜ࡇࡓࢀࡉ࡟࠿ࡽ᫂ࡾࡼ࡟ศᏊྠᐃࡀ

ඹ⏕ࡢ≀᳜ࡀ⳦ᚑᒓᰤ㣴ᛶ㐍໬࡜㛵㐃ࡀ࡜ࡇࡿࡍ♧၀ࠋࡓࢀࡉ 
� ࡣࣥࣛ࢖ࣁ࢖ࢧࠋ࠿࠺ࢁࡔࡢࡿࡍᏑᅾࡣࣥࣛࡿࡍ᭷ࢆⰍⴥ⥳ࡿࡍ⏕ඹ࡜⛉ࢣࢱࣚࢼࠊࡣ࡛ࢀࡑ

⥳Ⰽⴥࢆ᭷ࡀࡔ✀ࡿࡍ㸪ⷧᬯ࠸ᯘᗋࡵࡓࡿࡍ⫱⏕࡟⊂❧ᰤ㣴ࡀ࡜ࡇࡿࡍ⫱⏕࡛ࡅࡔ㞴࡜࠸ࡋ

࡜࠺ࡼࡳ࡚ࡋゎ᫂ࡽ࠿⏕᰿ඹ⳦ࢆ⏤⌮ࡿࡁ㐺ᛂ࡛࡟ቃ⎔࠸ᬯⷧࡀࣥࣛ࢖ࣁ࢖ࢧࠋࡓࢀࡽ࠼⪄

࡜ࡓࡋศ㞳ᇵ㣴ࢆ⳦ࡾࡼ᰿ⱼࡿࡍศᯞ࡟≦ࢦࣥࢧᆅ୰࡛ࠋࡓࡋศᏊྠᐃࢆ⳦᰿⳦ࡎࡲ㸪࠼⪄

ࡕ࠺ࡢศ㞳⳦ᰴࠋࡓࢀࡉᐃྠ࡜⛉ࢣࢱࣚࢼࡀᰴ⳦ࡢᩘ「㸪ࢁࡇ 1 ᰴࡣ㸪Ꮚᐇయࢆᙧᡂࡿࡏࡉ

ࡢ⛉ࢣࢱࣚࢼ㸪ࡋᡂຌ࡟࡜ࡇ Coprinellus domesticus ࡓࡲࠋ㸦Yagame et al. 2013㸧ࡓࢀࡉᐃྠ࡜

ศᏊ⣔⤫ゎᯒࡢ⤖ᯝ㸪ࡾࡼࣥࣛࣟࢩࢱࡣ⳦ࡢࡇศ㞳ࡓࢀࡉ⳦᰿⳦࡟ᴟ࡚ࡵ㏆⦕࡛ࡶ࡜ࡇࡿ࠶

᫂ࡓࡗ࡞࡟࠿ࡽ㸦ᅗ 5㸧ࠊ࡟ࡽࡉࠋศ㞳ࡓࡋ 2 ⣔⤫ࡢ Coprinellus ᒓ⳦ࡢࣥࣛ࢖ࣁ࢖ࢧࢆ✀Ꮚ࡟

ඹ⏕ࡓࡏࡉ⤖ᯝ㸪✀ᏊࡀⓎⱆࡋ᰿ⱼࡀⓎ㐩ࡽ࠿࡜ࡇࡓࡋ㸪⥳Ⰽⴥࢆ᭷ࡢ≀᳜⛉ࣥࣛࡿࡍ୰࡟

ࢣࢱࣚࢼ㸪ࡀࣥࣛ࢖ࣁ࢖ࢧࠋࡓࢀࡉド᫂ࡀ࡜ࡇࡿ࠶ࡀ✀ࡿࡍ⏕᰿ඹ⳦࡜✀⳦ࡢ⛉ࢣࢱࣚࢼࡶ

ᅗ ✀A, ᧛ࠋ⛬㛗㐣⏕ࡢࣥࣛࣟࢩࢱ 4 6 㐌┠ ▮༳࡟࣒࣮ࢥࢺࣟࣉࡣ௜╔ࡿࡍ⳦᰿⳦ ME1-1 ࡢ

⳦⣒᮰; B, ᧛✀ 8㐌┠ ▮༳ࡢࣥࣟࢺࢫࡣཎᇶ; C, ᧛✀ 12㐌┠S:ࣥࣟࢺࢫ; D, ᧛✀ 16㐌┠S:
ࣥࣟࢺࢫ T:ሢⱼ; E, ᧛✀ 18 㐌┠ᡂ⇍ࡓࡋሢⱼ I:ⰼᗎ; F, ᧛✀ 27 㐌┠ 㛤ⰼ 
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ࡶࡽࡀ࡞ࡕᣢࢆ㸪⥳ⴥࡽ࠿࡜ࡇࡿࡍ⏕ඹ࡜㢮⳦ࡿ࠺࠼ᨭࢆ⫱⏕ࡢ≀ᚑᒓᰤ㣴᳜⳦࡞࠺ࡼࡢ⛉

⳦᰿⳦࡬Ⅳ⣲ࢆ౫Ꮡࡿࡍ㒊ศⓗ⳦ᚑᒓᰤ㣴᳜≀㸦ヲࡣࡃࡋ➨㸰❶ཧ↷㸧࡛ྍࡿ࠶⬟ᛶ࠼⪄ࡀ

ࡿ࠸࡚ࡋ࡟⬟ྍࢆ⫱⏕ࡿࡅ࠾࡟ᯘᗋ⎔ቃ࠸㸪ⷧᬯࡀᛶ㉁࡞࠺ࡼࡢࡇࡢࣥࣛ࢖ࣁ࢖ࢧࠋࡿࢀࡽ

 ࠋ࠸࡞ࢀࡋࡶ࠿ࡢ
�

㸱Ѹ㸱㸬እ⏕⳦᰿⳦ࡢ࡜ඹ⏕⣔ᵓ⠏�

ᶞᮌ㸪እ⏕⳦᰿⳦㸪⳦ᚑᒓᰤ㣴᳜≀ࡢ 3 ⪅ඹ⏕⣔ࢆேᕤⓗ࡟ᵓ⠏ࡓࡋ஦౛ࡣ㸪㐣ཤᩘ࡟౛

≀᳜⛉ࣥࣛࡿࡍ⏕⮬࡟࢔ࣜࣛࢺࢫ࣮࢜㸪ࡣWarcup 㸦1985㸧ࠋ࠸࡞ࡂ㐣࡟ࡿ࠶ Rhizanthella 
gardneri ࢆⱑࡢ 3 ⪅ඹ⏕ୗ࡛ 15 㐌㛫᱂ᇵࡋ㸪㛤ⰼ࡟ᡂຌࡓࡲࠋࡿ࠸࡚ࡋ㸪McKendrick et al.
㸦2000㸧࢔ࢩ࣮ࣛࣘࡣ኱㝣ࡽ࠿໭⡿኱㝣࡚ࡅ࠿࡟ᗈࡃศᕸࡿ࠶࡛≀᳜⛉ࣥࣛࡿࡍ Corallorhiza 
trifida ࢆᐇ⏕ⱑࡢ 3 ⪅ඹ⏕ୗ࡛ 28 㐌㛫⏕⫱ࡏࡉ㸪14C ⤒ࢆ⳦እ⏕⳦᰿ࡽ࠿ᶞᮌࡾࡼ࡟ ィࡢ

ࡣ㸪Bougoure et al. 㸦2010㸧࡟ࡽࡉࠋࡿ࠸࡚ࡋㄆ☜ࢆቑຍࡢ㔞⏘⏕࡜ື⛣ࡢⅣ⣲ࡓࡋ⏤

Rhizanthella gardneri ࢆ 3 ⪅ඹ⏕ୗ࡛⣙ 1 㐌㛫⫱ᡂࡋ㸪13C ࡧࡼ࠾ 15N ࡢࡽ࠿≀ᐟ୺᳜࡚࠸⏝ࢆ

Ⅳ⣲౪⤥㸪ࡧࡼ࠾ᅵተ୰ࡢࡽ࠿❅⣲౪⤥ࡿ࠿࠿࡟᫬㛫ࢆィ ࡋ࠿ࡋࠋࡿ࠸࡚ࡋ㸪ࡢࡽࢀࡇ◊

㧗ࡢᗘ⛬ࡢ㸪⳦ᚑᒓᰤ㣴ࡓࡲࠋ࠸࡞࠸࡚ࡁほᐹ࡛࡟㛗ᮇⓗࢆ⫱⏕ࡢ≀㸪⳦ᚑᒓᰤ㣴᳜ࡣ࡛✲

ࡣ࡚࠸ࡘ࡟✀㒊ศⓗ⳦ᚑᒓᰤ㣴ࡘᣢࢆ㸪⥳Ⰽⴥࡾ࠾࡚ࢀࡽ࠸⏝ࡀࡳࡢ✀࠸ 3 ⪅ඹ⏕᮲௳ୗ࡛

 ࠋ࠸࡞ࡀ஦౛ࡓࡏࡉ⫱⏕
� ࣛࡿ࠸࡚ࢀࡉㄆ☜ࡾࡼ࡟㸦2013㸧ࡽᆏᮏࡀ࡜ࡇࡿ࠶࡛✀㒊ศⓗ⳦ᚑᒓᰤ㣴ࡣ⪅ⴭ࡛ࡇࡑ

࡟ேᕤⓗ࡚࠸ࡘ࡟ࣥࣛࣥ࢟⛉ࣥ 3 ⪅ඹ⏕⣔ࢆᵓ⠏ࢆ࡜ࡇࡿࡍヨࡎࡲࠋࡓࡳ㸪ࡢࣥࣛࣥ࢟᰿ࡼ

ᅗ 5� ⳦᰿⳦ࡢࣛ࢞ࣖࢿࣔ࢖㸪ࣥࣛࣟࢩࢱ㸪ࣥࣛ࢖ࣁ࢖ࢧ

ࡢ㸧⛉ࢣࢱࣚࢼ㏆⦕✀㸦ࡢࡑ࡜ rDNA ࡢ ITS 㡿ᇦࡢሷᇶ㓄

☜PP: ஦ᚋࠋసᡂࡾࡼ࡟ἲࢬ࢖࣋ࠋศᏊ⣔⤫ᶞࡃᇶ࡙࡟ิ

⋡, NJBS:㏆㞄⤖ྜἲ್ࣉࢵࣛࢺࢫࢺ࣮ࣈࡿࡼ࡟㸪MPBS㸸
᭱኱⠇⣙ἲ್ࣉࢵࣛࢺࢫࢺ࣮ࣈࡿࡼ࡟ 
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⣔⤫ศ㞳ᩘ「ࢆ⳦᰿⳦ࡾ

ᯝ㸪⤖ࡢศᏊྠᐃࠋࡓࡋ

ศ㞳ࡓࢀࡉ⳦ᰴ࡚࡭ࡍࡣ

⳦ࡿࢀࡲྵ࡟⛉ࢣࢱ࣎࢖

 㸦Yagameࡓࢀࡉᐃྠ࡜✀
and Yamato 2013㸧ࠋḟ࡟㸪

ศ㞳⳦ᰴࣛࢼࢥ࡚࠸⏝ࢆ

㸦ࢼࣈ⛉㸧࡜እ⏕⳦᰿ࢆ

ᙧᡂࠋࡓࡏࡉศ㞳⳦ᰴ࡜

እ⏕⳦᰿ࢆᙧᡂࢼࢥࡓࡋ

⏕㸪↓⳦ᇵ㣴࡛࡜ⱑࡢࣛ

ࢆⱑࡢࣥࣛࣥ࢟ࡓࡏࡉ⫱

୰࡛ࡢ㖊ࡌྠ 120 㐌᱂ᇵ

⳦᰿⳦ࡣᑐ↷༊࡛ࠋࡓࡋ

ࣛࢼࢥ࠸࡞࠸࡚ࡋ✀᥋ࢆ

ᇵ⳦↓ࡢࣥࣛࣥ࢟࡜ⱑࡢ

㣴ⱑ࡟⥴୍ࢆ᱂ᇵ3ࠋࡓࡋ
⪅ඹ⏕ᇵ㣴ࢆࣥࣛࣥ࢟ࡓࡋᅗ 6 3ࠋࡍ♧࡟ ⪅ඹ⏕⣔ࢆᵓ⠏࡚ࡋ 6 ࣨ᭶ᚋ㸪⳦᰿⳦᥋✀༊࡜ᑐ

↷༊࡛ⱑࡢ⏕Ꮡ⋡࡟ᕪࡋ࠿ࡋࠋࡓࡗ࠿࡞ࢀࡽࡳࡣ㸪30 ࣨ᭶ࡀ⤒㐣࡜ࡿࡍ᥋✀༊࡛ࡣ 7 ๭௨ୖ

࡟⫱⏕ࡢࣥࣛࣥ࢟㸪ࡽ࠿࡜ࡇࡓ࠸࡚ࡋᯤṚࡀⱑࡢ࡚࡭ࡍࡣ㸪ᑐ↷༊࡛ࡀࡓ࠸࡚ࡋᏑ⏕ࡀⱑࡢ

ࡢࣛࢼࢥࠋࡓࢀࡉㄆ☜ࡀ࡜ࡇࡿ࠶୙ྍḞ࡛ࡀ⤥ᰤ㣴౪ࡢࡽ࠿⳦᰿⳦ࡓࡋ௓ࢆ㸪㸱⪅ඹ⏕⣔ࡣ

ගྜᡂ⏘≀ࡀ⳦᰿⳦ࢆ௓࡜࡬࡚ࣥࣛࣥ࢟ࡋ㐠ࡓࡲࠋࡿ࠶࡛ࡢࡓ࠸࡚ࢀࡤ㸪ࣥࣛࣥ࢟ᒓࡣ㔝እ

ࡋᏑ⏕࡛ࡳࡢᆅୗ㒊࡚ࡌᛂ࡟㸪≧ἣࡃ࡞ࡣ࡛ࡅࢃࡿࡍᙧᡂࢆࢺ࣮ࣗࢩࡶࡋࡎẖᖺᚲ࡚࠸࠾࡟

㣴ࡢࡽ࠿⳦᰿⳦ࡀࣥࣛࣥ࢟㸪࡚ࡗࡼ࡟✲◊ᮏࠋ㸦Abadie et al. 2006㸧ࡿ࠸࡚ࢀࡽ࠼⪄࡜ࡿ࠸࡚

ศࢆ౑࡚ࡗ᰿ࡢ⏕㛗ࢆ࡜ࡇࡿ࠸࡚ࡅ⥆ࢆ㸪ᇵ㣴ୗ࡛ึ࡚ࡵ☜ㄆࠋࡓࡁ࡛ࡀ࡜ࡇࡿࡍ 

�

㸱㸫㸲㸬$0 �ඹ⏕⣔ᵓ⠏ࡢ࡜⳦

ࢆᐇ㦂⣔ࡓࡋฟࡾస࡟ேᕤⓗࢆඹ⏕⣔ࡢ࡜≀ᚑᒓᰤ㣴᳜⳦࡜⳦⏕⭉ࡸ⳦እ⏕⳦᰿࡛ࡲࡇࡇ

⤂௓ࡀࡓࡋ㸪AM ࠸࡚ࢀࡽ▱ࡣ஦౛ࡓࡏࡉேᕤ⎔ቃୗ࡛⫱ᡂࢆ≀ᚑᒓᰤ㣴᳜⳦ࡿࡍ⏕ඹ࡜⳦

AMࠋ࠸࡞ Ꮚ⬊࡜࠸࡞ࢀࡉᵓ⠏ࡀඹ⏕⣔ࡢ࡜≀᳜࡟ࡽࡉᅔ㞴࡛㸪ࡀ࡜ࡇࡿࡍ༢⊂࡛ᇵ㣴ࡣ⳦

ᐟ୺᳜≀㸪AMࠋ㸦Peterson et al. 2004㸧࠸࡞ࡁᙧᡂ࡛ࢆ ⳦㸪⳦ᚑᒓᰤ㣴᳜≀ࡢ 3 ⪅ඹ⏕⣔ࢆᵓ

⠏ࡣ࡟ࡵࡓࡿࡍ㸪 AM ௜࠼᳜ࢆ≀ᚑᒓᰤ㣴᳜⳦࡟ࡇࡑ ,ࡏࡉ⏕ⲡᮏ᳜≀࡛ඹ࠸᪩ࡢ⫱⏕ࢆ⳦

 ࠋࡿ࠶ࡀᚲせࡿࡅ
 

㸲㸬࡟ࡾࢃ࠾�

⳦ᚑᒓᰤ㣴᳜≀ࡢ⳦᰿ඹ⏕⣔ゎ᫂࡟㛵ࡣ✲◊ࡿࡍ㸪༢࡟⳦᰿⳦ྠࡢᐃ࠺⾜ࢆẁ㝵ࡽ࠿㸪᳨

ฟࡓࢀࡉ⳦᰿⳦ࡀࢀࡒࢀࡑࡢ⳦ᚑᒓᰤ㣴᳜≀࡞࠺ࡼࡢ࡝࡟⫱⏕ࡢᙳ㡪ࢆ୚᳨ࢆ࠿ࡿ࠸࡚࠼ド

ࡢ≀㸪⳦ᚑᒓᰤ㣴᳜ࡤࢀࡍᚑᒓᰤ㣴ᛶ✀࡛ᡂຌ⳦࡞ࠎᵝࡀඹ⏕ᇵ㣴ࠋࡓࡁ࡚ࡗ࡞࡟ẁ㝵ࡿࡍ

 

ᅗ  ;A, ↓⳦ᇵ㣴ⱑࠋఙ㛗ࡢࢺ࣮ࣗࢩࡧࡼ࠾㸪(A-C)⫱⏕ࡢ᰿ࡢࣥࣛࣥ࢟ 6
B, 3 ⪅ඹ⏕ᇵ㣴 6 ࣨ᭶ᚋ; C, 3 ⪅ඹ⏕ᇵ㣴 18 ࣨ᭶ᚋ;D, 3 ⪅ඹ⏕ୗࡢ㛤ⰼ
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ㅰ㎡�

� ᮏ◊✲ࡾࡓ࠶࡟࠺⾜ࢆ㸪ᖇி⛉Ꮫ኱Ꮫ⏕࿨⎔ቃᏛ㒊 ᒾ℩ ๛஧ᩍᤵ㸪༓ⴥ኱Ꮫᩍ⫱Ꮫ㒊 ኱
࿴ ᨻ⚽ ຓᩍ㸪ᮾி㒔ᕷ኱Ꮫ▱㆑ᕤᏛ㒊 㕥ᮌ ᙲ ≉௵ᩍᤵ㸪༓ⴥ୰ኸ༤≀㤋 ྿᫓ ಇගୖᖍ

◊✲ဨ㸪 Montpellier ኱Ꮫ Marc-André� Sellose ᩍᤵ㸪ᅜ❧⛉Ꮫ༤≀㤋㐟ᕝ▱ஂ◊✲ဨ࡝࡞ከ

ࡢࣥࣛࣟࢩࢱ㸪ࡓࡲࠋࡓࡗ㈷ࢆຓຊࡈࡢ㝿ࡢࢢࣥࣜࣉࣥࢧࡸᣦᑟࡈࡢ㝿ࡢ✲◊ࡾࡼࠎ᪉ࡢࡃ

ⓙᵝࡢ௨ୖࠋࡓ࠸ࡔࡓ࠸ࢆ༠ຊࡈ࡟♫⚄᫂἞⚄ᐑ㸪᷃ཎ⚄ᐑ㸪ୗ㬞ࡣ࡚࠸ࡘ࡟ࢢࣥࣜࣉࣥࢧ
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