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͹ʋ͸ɸʈ˂ǣ 

 

1-1͸M�ͨ4ʚʥ/æͨ 

ŠŬE͵ 2014Ͷ2DG/
ǧ̡ˡJH'æŐʚʥ˱Ƿ4ʤǹ�E
̀ ʻɩ͵ HymenopteraͶ

4bc�ui�ʁʸ25dO�P�ʁB�kui�ʁ
bc�ui�ʁ
X�ui�ʁ


kiui�ʁ
\kiui�ʁ
M]ui�ʁ�D7M��ʁ4Ě˴΀�ʁ��F
M

��ʁ͵FormicoidaeͶ25M�ʁ͵FormicidaeͶ4>�őĵ"G�M�ʁ4§ʁ�~�

.4æͨ¾ʚ2+�-5
Roger͵ 1863Ͷ�é@- Formicidae/ Poneridae4 2ʸ2Ňë

 '�
%4Ƙ
Ň��Ń̲ -�'΃Emery͵ 1913~1925Ͷ5 5§ʁ
Wheeler͵ 1922Ͷ

5 7 §ʁ
Brown͵1954Ͷ5 9 §ʁ
Wilson͵1971Ͷ5 11 §ʁ
Bolton͵1994Ͷ5 16

§ʁ�ǧ̡.5
Bolton͵2003Ͷ�M�ʁ25 21 §ʁ��G/ 
�H�Ē�ØHE

H-�G�M�ʁ5�ɜ. 21§ʁ 308Ū 12908ʅ�ĻĠ�H-�F
ǗǮ.5 10§ʁ

62Ū 296ʅ�ĻĠ�H-�G͵ŠŬE 2014Ͷ� 

ǗǮ2ɓƥ"G 10 §ʁ�D7ǗǮ.>EHGŪǏ�D7ʅǏKˤ 1-1 2ɼ"�ǗǮ

.5
zgz`M�§ʁ͵MyrmicinaeͶ4M��ǧAņ�͵24Ū 148ʅͶ
Ȏ2��M

�§ʁ͵ FormicinaeͶ4M��ņ�͵ 13Ū 84ʅͶ�zgz`M�§ʁ/��M�§ʁ2


t�M�§ʁ͵ PonerinaeͶKö�' 3§ʁ.ǗǮ2ɓƥ"GM�4ʛ 9ó4ʅKĞL.

�G�/�E
�HE 3§ʁ5ǗǮ4M�2��- ˫1§ʁ.�G/��G�Ǯɸʈ

.Ʊ�n[crt�M�͵Cryptopone sauteriͶ5
t�M�§ʁ2Ū"GM�.�G�

t�M�§ʁ5�ɜ. 47Ū 1400ʅ�˶̛�H-�F
ǗǮ.5 11Ū 31ʅ�ĻĠ�H

-�G͵ ŠŬE 2014Ͷ�t�M�§ʁ4�)
ǗǮ2ɓƥ"GŪ/ʅǏKˤ 1-22ɼ"�

ǗǮ2ɓƥ"Gt�M�§ʁ.5
qdt�M�Ū͵ HypoponeraͶ/t�M�Ū͵ PoneraͶ

�%H&H 8ʅ#+ĻĠ�H-�F
®4Ū5 1Ή3ʅ/ť1�� 

 

 



 

1-2͸M�ͨ
Ʌ2t�M�§ʁ4æźBɓƥɒĿ
ͪƣ
ɓƩ 

M�4æźBɓƥɒĿ
ͪ ƣ2ö�
\�q�4ȇƫBô˷ǕȞ4D�1ɓƩ2+�

-
�˒ɥ2>EHGɅƞ�En[crt�M��Ū"Gt�M�§ʁ.>EHGɅƞ

2+�-̣:G� 

M�5ɃŻ�EâŻ=.
ɷȷB˕Ċ
ȂǸ10
ăȅ/ÿȅK͍�͎�4�ECG

ɒĿ2̱Ơ æź -�G�/2ö�͵Hölldobler & Wilson 1990Ͷ
ħŲļƯAĶ�B

ȋ�
ǰǫ
ǻHǺ10ņŭ2J'G�Â�6
ŠŬE͵2014Ͷ2DG/
��M�Ū

͵FormicaͶ4M�5Ķ�2ħŲ"G�
`�M[M�Ū͵CrematogasterͶ4M�5 

2ȋ�2ħŲ"G�='
P�\M�Ū͵StrumigenysͶ4ņ�4ʅ5ǸƇ4ǰǫB˗˘

ū2ħŲ"G��E2
w�M�Ū͵ MonomoriumͶ4�ʅORw�M�͵ M. pharaonisͶ

5ŚŨ2ħŲ"Gř˝K -ɴEH-�G͵Jeanson et al. 2003Ͷ�®2A
M��M�

Ū͵PristomyrmexͶ4�ʅM��M�͵P. pungensͶ5Ŗ½"GŲKÀE#
ËǫB˗˘

ū2̿ħ4ŲKÀF
ͥʳ2ʂü"G͵Itow et al. 1984Ͷ��4D�2ħŲɒĿBħŲ

ļƯ�ņȈ.�G�2
ͪƣAˀͪB˕ͪ
˖ͪ
͙ͪ/�=�=.�G�Â�6
S

SM�Ū͵CamponotusͶ4M�5͙ͪƣ.�G�
pUM�Ū͵StenammaͶBX�p

UM�Ū͵MessorͶ4M�5 1ͭ/ -ʅŐK͗@
M. aciculates.5OrʁB`f

ʁ
gmʁ104ʅŐKš̌/"G�/�ĻĠ�H-�G͵ŠŬE 2014Ͷ�tV�M�

Ū͵AttaͶBnU�tV�M�Ū͵AcromyrmexͶ4M�5˖ͪƣ.�F
ȃɄ4˘Kç

Fđ*-Ų2ƺ)żF
ȃɄ4˘KǽͬȲ2 -˖ͨKˁ-
%4˖ͨKR^2"G

͵Hölldobler & Wilson 2010Ͷ�ŠŬE͵2014Ͷ2DG/
TWu�M�Ū͵ProceratiumͶ

4M���TmBX�4ĉKR^/ -Ʌþ 
ŲÝ2̏�-�G/ĻĠ -�G� 

¶˜͵2002Ͷ2DG/
t�M�§ʁ4M�5ǗǮ4D�1ȯŻĶĹ2Aæź -�

G�
ɃŻĶĹ4Ǖ�ĴËɥ2ʅǏAÉ¾ǏAņ�/̣:EH-�G�ħŲļƯ2+�

-5
t�M�§ʁ4M�5Ķ�BËǫ
ǰǫ2ħŲ"Gʅ�ņ�
ŠŬE͵2014Ͷ2

DG/
ǗǮ2ɓƥ"Gt�M�§ʁ4 31ʅ4�)Ķ�2ħŲ"Gʅ� 17ʅ
ËǫB



 

ǰǫ2ħŲ"Gʅ�Ϳʅ
Ëǫ/Ķ�2ħŲ"Gʅ� 4ʅ
ǋȤʅ� 2ʅ
�ǝʅ� 1

ʅ.�G/˶̛�H-�G�='
t�M�§ʁ4M�5ˀͪƣ4ʅ�ņ��
͌Ŗ�

H'üɄ(�Kƾͪ"G�/�ĻĠ�H-�G�Â�6
SSt�M�Ū͵ BachyponeraͶ

4M�5`�M�KŋL.ƾͪ ͵ M�ͨm�g~�b 2008Ͷ
RiSyMɔ4t�M

� PlectroctenaŪ4M�5�bmKŢͪ"G͵ŀŐ 2002Ͷ� 

M�4\�q�5
ĉBƃ˝
˞/�*'ǬƫɂÉ¾/ 2ʅͨ4͑ʝ͵T�bnͶ�

E1G�b͵Ŋɍ/��T�ͶBSb/�*'ƫ˝2D*-ȇƫ�HG͵İ 2-2Ͷ�ƫ˝

5̦ŽƒƩɥ2ɠ1*-�F
Sb5�b/Ș:
˪ ɰ�Ň��
˲ ˰��ʔͅ�'@


͖͘KśǞ2Āë.�G�='Ŋɍ25Ąɰ��F
ˈʻɢ�>EHG�
��T�4

˪ɰ5Ŋɍ2Ș:-/-AŤ����E2
Ŋɍ/��T�5ƒƩɥ2ɠ1G(�.1

�
ŲÝ.4ƔóAɠ1G�Ŋɍ5ŲÝ.ɔĉ4>Kˡ�
��T�5ɔĉˆõ�1�

�
Ŋɍ/Ș:˙ �÷F
\�q�ÝŅ4Ȉ�1­£2ƚ£"G�Sb5ǔŊɍ//

A2ɅŖ4ǢǪ2>EH
ȯŻ±ÿ2ɓƥ"GM�.5ǔŊɍ/Sb�ʤŎͩˡKˡ�

�/�ņ�͵ŠŬE 2014Ͷ�ʤŎͩˡKˡ�M�.5
ǔŊɍBSb5ʻKA*-åɎ

 
ͩ ˡ�2ǔŊɍ�Sb/©ŧK"G͵ ǵ 1993Ͷ�Â�6
ÿʗɔ4wM� Solenopsis 

invicta.5ʛ 250m�ʉ.ǔŊɍBSb4ʸͩ�ɺ˾�H-�G͵Markin et al. 1971Ͷ�

�4D�2ʤŎͩˡƘ4ǔŊɍ�ǔ'1\�q�KÀFō@GM���G�Ǖ.
ʤŎ

ͩˡKˡJ#2
�̷4Ŋɍ/��T��Õ4\�q�K͚H-
ǔ'1\�q�Kô

˷"G
Ųæ�H�Kˡ�M�A�G�Ųæ�HKˡ�ļĚ
ǔŊɍ�Ų4̡�.Sb

4˿Ƌˡü͵female-calling; ŬÝ 1993ͶKˡ��©ŧKʡ�'ǔŊɍ5Õ4\�q�2

ƮF
ŲÝ4ɅŖ4��T�/ƙ�2ʤ7+�KƐ@
B�-\�q�K͚H-
ǔ'

1\�q�Kô˷"G͵ Schneirla 1971Ͷ�Â�6
ɶɇȥŮ4X���M�͵ F. japonicaͶ

.5
Ǡ2ɨL2Ųæ�H�˯ş�H
Õ4Ų/ǔ �Ų4”4��T�4ƕǴ5”A

1�̥ʦ�G�/�ĻĠ�H-�G͵Higashi 1979Ͷ� 

t�M�§ʁ4M�A
ǬƫɂÉ¾͵ ĉBƃ˝
˞ Ͷ/ƫ˝͵ ŊɍB��T�
SbͶ



 

2D*-ȇƫ�HG�
r ȓÉ¾2͈"Gɽ·ę̑5ȟɩ":�ņȈƣKɼ"�/�ɴ

EH-�G͵Peeters & Ito 2001; Peeters & Molet 2010Ͷ�t�M�§ʁ4M�.5®4ņ

�4M�ͨ/ěȈ2ǩʻ4ǔŊɍ�ʤŎͩˡKˡ�
Ȁʻ 'ǖ©ŧŊɍ�ɔĉKˡ�

ʅ͵Alate queenʅͶ�A*/A�˒ɥ.�GA44
ȾʻŊɍ4>�©ŧKˡ*-ʳȓ

"Gʅ (Ergatoid queenʅ) BƒƩɥ2Āë.�GŊɍ�ŲÝ2őĵ 1�°JF2
©

ŧ 'ɔĉ��T��ʳȓKˡ�ʅ͵ GamergateʅͶA�G͵ Peeters & Ito 2001; Peeters & 

Molet 2010)�='t�M�§ʁ4ņ�4ʅ.5
Ŋɍ/��T�”.¾^Oc2ͧ˙1

Ŷ�1�
��T�AŊɍ/ěȈ2ĉŲKÈƺ"G�
ĉŲŤʓǏ5Ŋɍ/��T�4

”.;/L0Ŷ�1��/�E
t�M�§ʁ5Ċōɥ1Y��|/>1�H-�'

͵Hölldobler & Wilson 1990; Peeters & Ito 2001; Peeters & Molet 2010)�Â�6
��M�

§ʁ (Formicinae) Bzgz`M�§ʁ (Myrmicinae).5
T�bn”.ƒƩ�˙ �

ɠ1G6�F.1�
¾^Oc5Ŋɍ4Ǖ���T�DF�1FŇ��
ĉŲŤʓǏ2

+�-A
Ŋɍ/��T�4”.ͧ˙1Ŷ��G�/�ɴEH-�G(Hölldobler & 

Wilson 1990; Bourke & Franks 1995)��Ǖ.
t�M�§ʁ.5T�bn”4ƒƩBɓɐ

ɆƩ4Ŷ5Ň��1�͵ Hölldobler & Wilson 1990; Peeters 1991)�Ito & Ohkawara͵ 1994Ͷ

5
35 ʅ4t�M�ͨ2��-Ŋɍ/��T�4”.ƒƩBɓɐɆƩKȘ̚ '/�

I
¾^Oc.5J#� 1ʅ2��-4>T�bn”.˙ �Ŷ��F
ĉŲŤʓǏ2

+�-5ͧ˙1Ŷ�T�bn”.�*'45 5ʅ(�.�*'�/KĻĠ '� 

t�M�§ʁ.5
ʤŎͩˡKˡ�ʅ/ŲëHô˷Kˡ�ʅ4�Ǖ�őĵ"G�¶˜

͵2002Ͷ5 Alate queenʅ.5ʤŎͩˡKˡ�ʅ�ņ�
Ergatoid queenʅB Gamergate

ʅ.5ŲëHô˷Kˡ�ʅ�ņ�/ĻĠ -�G�='ǵ͵1993Ͷ5
ʤŎͩˡKˡ�

�/2DFǩʻ˝Kæǎ.�G/����jn��GA44
Ŋɍ4>.\�q�4ô

˷Kˡ��/2š"GĈ͏ƣKƻǇ 
ʳȓÉ¾�ʻKA'1� Ergatoid queen ʅB

Gamergateʅ.5Ŋɍ���T�KƋ�̩H-\�q�Kô˷"G'@
\�q�ô˷

4éǪ4ɓő2��-ǩì.�G/̣:-�G� 



 

M�.5\�q�Ý.ʳȓKˡ�Ŋɍ� 1 É¾4ļĚ/˪ǏÉ¾4ļĚ�ɴEH-

�F
ïʿK
ĄŊɍí͵MonogynyͶ�/��
ƘʿK
ņŊɍí͵PolygynyͶ�/�

��ǵ͵1993Ͷ5
M�.5ĄŊɍí��˒ɥ.�G/̣:'�
ŠŬ͵2014Ͷ5
%

4ƘņŊɍíAņ�M�4æͨʸ.ɺ˾�H-�G/ĻĠ -�G�Â�6
ǗǮ2ɓ

ƥ"Gzgz`M�§ʁ4M�.5w�M�Ū͵ MonomoriumͶ4w�M�͵ M. intrudensͶ

Bnz`M�Ū͵SolenopsisͶ4nz`M�͵S. japonicaͶ
SScM�Ū͵PheidoleͶ4

Mc�SScM�͵P. fervidaͶ
��M�§ʁ4M�.5ZM�Ū͵LasiusͶ4T��Z

M�͵ L. sakagamiͶBM`pUVM�Ū͵ AnoplolepisͶ4M`pUVM�͵ A. gracilipesͶ

�ņŊɍíʅ.�G�/�ĻĠ�H-�G͵ŠŬE 2014Ͷ�='
M�.5Ų4ę̑K

ɼ"˳˘/ -

ĄŲƣ͵MonodomyͶ�/
ņŲƣ͵PolydomyͶ�/��Āæ��G�

ĄŲƣ4M�.5 1+4\�q�� 1+4Ų.ɓȢ -�G�
ņŲƣ4M�.5͹+

4\�q��ʉ”ɥ2æ͚ '˪Ǐ4ŲKA)
��T�ˌ̘(�.1�
��T�2

DFǬƫɂÉ¾Aˡ�ǴK -�G (Debout et al. 2007)�M�.5ņŲƣ5Ĕ��Eɴ

EH-�F͵Way 1954; Traniello & Levings 1986; Buschinger et al. 1994; Ebie et al. 2015Ͷ


Debout et al͵2007Ͷ2DG/ 7§ʁ 47Ū 176ʅ.ņŲƣ4M��ĻĠ�H�G�ǧ̡

.5
`�M[M�Ū͵CrematogasterͶ4 C. pygmea�ņŲƣʅ.�G/ĻĠ�H-�

G͵Segundo et al. 2012Ͷ� 

t�M�§ʁ.5
ĄŊɍíʅ/ņŊɍíʅ4�Ǖ�őĵ"GA44
ņ�5ĄŊɍ

í.�G�/�ĻĠ�H-�G͵Peeters & Ito 2001Ͷ�Ito͵1998) 5
ǵăMaM2��

ḠǼ.
t�M�4 74%�ĄŊɍíʅ.�G�/KĻĠ 
Ʌ2 Alate queen ʅ/

Ergatoid queen ʅ.5ĄŊɍíʅ�ņ�/̣:-�G͵¶˜ 2002Ͷ�ŠŬ͵2014Ͷ2D

G/
ǗǮ2ɓƥ"Gt�M�§ʁ 11 Ū 31 ʅ4�)
10 ʅ.\�q�Ý4ŊɍǏ2

͈"G˶̛��F
��t�M�Ū͵EuponeraͶ4Z{Tt�M�͵E. pilosiorͶBq

dt�M�Ū͵HypoponeraͶ4w[pUqdt�M�͵H. nipponaͶ
qdt�M�͵H. 

sauteriͶ10 4Ū 7ʅ�ĄŊɍíʅ.�F
SSt�M�͵B. chinensisͶ/k�SSt



 

�M�͵B. luteipesͶ
nxqdt�M�͵H. punctatissimaͶ4 2Ū 3ʅ�ņŊɍíʅ.

�G/ĻĠ�H-�G�t�M�§ʁ4M�.5ĄŲƣʅ/ņŲƣʅ4�Ǖ�őĵ"G

A44
ņŲƣʅ5ť1�
Debout et al.͵2007Ͷ2DG/ 6Ū 9ʅ4>.�G�ǧ̡


Tofolo et al.͵ 2014Ͷ5 EctatommaŪ4 E. opaciventre�ņŲƣʅ.�G�/KĻĠ '�

ǗǮ2ɓƥ"Gt�M�§ʁ 31 ʅ.5
SSt�M�͵B. chinensisͶ/nxqdt�

M�͵H. punctatissimaͶ4 2ʅ4>.ņŲƣʅ�ɺ˾�H-�G͵ŠŬ 2014Ͷ� 

 

1-3. n[crt�M�Ū�D7n[crt�M�2��Gɸʈ 

n[crt�M�Ū͵CryptoponeͶ5t�M�§ʁ2Ū 
ǔɃŻĀBǔÿĀ
ǘÿ

Ā
ɃŻMz�TĀ
ǵȠ§Ā
S�bn��MĀ/�*'ɃŻ�§ɃŻMaM2ņ�

æź -�GŤ�1Y��|.�G͵Bharti & Wachkoo 2013Ͷ�ŠŬ͵2014Ͷ2DG/


Ɏĵn[crt�M�Ū4M�5 24 ʅ�ĻĠ�H-�G�ǗǮ2ɓƥ"Gn[crt

�M�Ū4M�5 2ʅ.
n[crt�M�͵ C. sauteriͶ5Ǯű±ă�EŉʷŇů=.


tphTt�M�͵ C. tenguͶ5ɑɏèů/ŤʍĊ̆ů24>ɓƥ -�G͵ ŠŬ 2014Ͷ�

�ɜɥ2>-A
n[crt�M�Ū2͈"Gɸʈ5ť1�
æͨBʚʥ
æź2͈"

Gɸʈ� .͵Terayama 1999; Moreau et al. 2006; Bharti & Wachkoo 2013Ͷ
ɓƩ2+�

-4ɸʈ5;/L01��Terayama͵ 1999Ͷ5
n[crt�M�Ū4ǔʅ/ -tp

hTt�M�KĻĠ 
ǗǮ2ɓƥ"Gn[crt�M�Ū� 2ʅ.�G�/Ḳ:'�

Moreau et al.͵ 2006Ͷ5M�ͨ4ʚʥ͈ÆKȄ˵ 
n[crt�M�Ū/znt�M

�Ū͵ PachycondylaͶ�̡ʰ.�G�/Kɼ '�='ǧ̡.5
Bharti & Wachkoo͵ 2013Ͷ

�O�o2ɓƥ"G C. subterranea�ǔʅ.�G�/KĻĠ 
%4ƒƩœɥɅƞKɼ

 '�n[crt�M�2͈ -5
ǲɗ (1994)�˟ͨɸʈ·4·Ļ.ĻĠ 'ɵ�

Ýś4ĻĠ��G�%H2DG/
Ǯʅ5ĄŊɍí.
9 Ǩéǚ͢2ʤŎͩˡKˡ�


ǸƆBǰ)ǫ�2ħŲ 
Ďʻɩ4ƃ˝Kƾͪ"G/4�/.�G� � 
ǲɗ 

(1994)4ĻĠ5œˢ͙˽2ǃ̛�H'A4.1�'@�
n[crt�M�2͈"G�



 

HE4ƦĻ2+�-J#�͹��a4˶̣��G(�.
̄ ǼǕȞAǥ�H-1�H6


m�gA�çǃ̛�H-�1�� '�*-
n[crt�M�KĞ?n[crt�M

�Ū4ɓƩ2͈"GƦĻ5«4/�I;/L01�/˳�G�ǗǮɔM�ͨİ̈́͵ 2014Ͷ

K>G/
n[crt�M�5ǔȹɮB%4͕ɮ4ŬƒɮBɾůɮ
ŝŬɮKĞ@
Ǘ

ǮǮĳ2žƅ�æź -�Gȅ@-�˒ɥ1ʅ.�G͵M�ͨm�g~�b 2008Ͷ�%

H2A͈JE#
Ǯʅ4ɓƩ2+�-4ɸʈ�£ŗ�ˡJH-�1�*'�/5ͱ�.

�G� 

 

1-4. ņŲƣ2͈"Gɸʈ 

ʏ¤ʋ/ʏ�ʋ.5
%H&HɓȢĖ/ʳȓ`bl��D7ɽ·ę̑KƱ���HE

4ʋ.
n[crt�M�4Ų4ņ�2Ŋɍ�őĵ 1��/�ɼ�H'�/�E
Ǯ

ʅ�ņŲƣ4ħŲȈƊK/G�/�Ɛ�ɼĥ�H'�M�.5ņŲƣ5Ĕ��EɴEH

-�G͵Way 1954; Traniello & Levings 1986; Buschinger et al. 1994; Ebie et al. 2015Ͷ�% 

-
ņŲƣ4M�KƱ*'ɸʈ.5
ņŲƣ`bl�4̱Ơɥƨʹ2+�-4ɸʈBɽ

·ę̑2͈"Gɸʈ
Ų³”˾̈2͈"Gɸʈ10ņŭ2J'G� 

�H=.2
ņŲƣ`bl�4̱Ơɥƨʹ2+�-5
10 ±�4²́�Ǆǿ�H-

�G͵Snyder & Herbers 1991; Banschbach & Herbers 1996; Pedersen & Boomsma 1999; 

Dillier & Wehner 2004; Denis et al. 2006; Debout et al. 2007; Gotoh & Ito 2008; Lanan et al. 

2011Ͷ�%4�.A ˫1ʾ�K 8ʅͨƼ�G� 

 

(1) ˚ͭR�M4ƸŇ (Denis et al. 2006; Lanan et al. 2011) 

(2) ƾͪʿBŜɓʿ2š"G\�q�4͊ˣ (Denis et al. 2006) 

(3) ɣ̮Ȕ͑4ɠ1GǬƫɂÉ¾4ͬˁ (Pedersen & Boomsma 1999; Gotoh & Ito 2008) 

(4) Ų4Ʉɐɥ1í͌ (Debout et al. 2007) 

(5) ƢȺ1Ț̌Ńþ94šƠ (Denis et al. 2006) 



 

(6) ŲëH4̭ʄ4òɔɄ (Debout et al. 2007) 

(7) ņŊɍí\�q�2��GŊɍ”4̙̜4˱ȧ (Pedersen & Boomsma 1999) 

(8) ��T��ɔĉ"Gʅ2��GŊɍ/��T�”4̙̜4˱ȧ (Snyder & Herbers 

1991) 

 

��.5
Ș̚ɥǧ̡Å̅�H-�G͵͹Ͷ�͵ͻͶ=.4²́KđF��G�=

#͵͹Ͷ2+�-
Dillier & Wehner͵2004ͶB Lanan et al.͵2011Ͷ.5
ņŲƣ\�q

�5ʉ”ɥ2æ͚ '˪Ǐ4ŲKA+�/�E
Ų/ġį4ͭ̒Ȳ/4”4̗͚�Ȭť

"G'@
ìɖĕˆ1ͪɄȲ4̀�ŀö"G/̣:-�G�ǧ̡
Cook et al.͵2013Ͷ

5�m�˱ǷKˡ�
ͭ ̒Ȳ�͗� -�GļĚ.5
ĄŲƣ/ņŲƣ4˚ͭúɌ2Ŷ

51��
ͭ ̒Ȳ�æǎ -�GļĚ.5
ņŲƣ5˚ͭúɌ�˓��/Kɼ '�͵ͺͶ

2+�-
McGlynn et al.͵2004ͶB Ellis & Robinson͵2014Ͷ5
ņŲƣ\�q�5˪

Ǐ4ŲKA+�/�E
%4�̷�ƾͪʿBŜɓʿ2ɹŁ�H-A
\�q�Ù¾�Ł

ȵ�HG�/51�'@
\�q�4ɓő2/*-ìɧ��G/̣:'�=' Orivel & 

Dejean͵1999Ͷ5
ņŲƣ\�q�.5ƾͪʿBŜɓʿ2DFǊǈ�H'^l�OnŲ

Ý4É¾5ě!\�q�4®4Ų2̵͛"GĕˆƣKɼĥ '�ǧƘ2͵ ͻͶ2+�-


Gotoh & Ito͵2008Ͷ5
ǻHǺ2ɓƥ"GņŲƣ4SSt�M�͵B. chinensisͶ2��

-
%4ĕˆƣK̊̅ '�M�4ǬƫɂÉ¾5�˒ɥ2ƫͅ"G'@2̱ 'ɒĿǳ

´�ɣ̮Ȕ͑.ɠ1G�ɹ 5Ͳ�ȯƈ/¼�ȱƈ�Ɵ˫/1F
ĉBƃ˝4ɓő25Ͳ

�ȱƈ�Ɵ˫/�HG͵Scherba 1959Ͷ�Gotoh & Ito͵2008Ͷ5
ņŲƣ\�q�5ʉ”

ɥ2æ͚ '˪Ǐ4ŲKA+�/�E
ǬƫɂÉ¾4ɣ̮Ȕ͑2Ơ!-DF̱ 'ɒĿ

2ʂü�$-�GĕˆƣḲ:'� 

ņŲƣʅ4ɽ·ę̑2͈"GɸʈAɨL2ˡJH-�G�%4�.A
ņŲƣ/Ŋɍ

í2+�-5ǧ̡.AD�̊̅�H-�G�Debout et al.͵ 2007Ͷ5ņŲƣ4M�25Ą

ŊɍíʅAņŊɍíʅAőĵ"G�/�E
ņŲƣ/ņŊɍí4͈Æƣ5Ǝ�/̣:'�



 

 � %4Ƙ
ǵ͵2008Ͷ5wM�͵Solenopsis sp.Ͷ4\�q�25ĄŊɍí\�q�

/ņŊɍí\�q���F
ĄŊɍí\�q�5ĺǮɥ2ĄŲƣ.�G42š 
ņŊ

ɍí\�q�.5ņŲƣ21G�/�ņ�/ĻĠ '��E2ǧ̡
Steinmeyer et al.

͵2012Ͷ5
ZM�Ū͵LasiusͶ4 L. flavus5ņŲƣʅ.
ĄŊɍí\�q�/ņŊɍ

í\�q���G�
ʛĂæ±��ņŊɍí.�G/ɼ '�®2A
ņŲƣ/ƣȘ4

͈Æ2+�-ƱJH-�'�ɣ ʰ̳ƴɐ̅.5
Ŋɍ5Sb/�b2š -ěʐ4Ƴ̒

͵�b΂Sb΅͹΂͹ͶKŋ?�
��T�5�b2Î*'Ƴ̒͵ �b΂Sb΅ͻ΂͹Ͷ

Kŋ?�/�ǪƗ�HG͵ ̟ 1993Ͷ�ņŲƣ\�q�.5ʉ”ɥ2æ͚ '˪Ǐ4ŲK

A+�/�E
ě!\�q�Ý.Ŋɍ�őĵ"GŲ/Ŋɍ�őĵ 1�Ų�ɓ!G�ŗ

͔2
�r�fM�Ū͵LeptothoraxͶ4 L. longispinosus5ņŲƣʅ.
ŲÝ4ŊɍǏ5

0É¾� 1É¾.�GļĚ�ņ��
ŊɍǏ� 5É¾±�4ŲA�G10Ų�/4Ŋɍ

Ǐ25Ńɠ��G�Hearbers͵1984Ͷ5 L. longispinosus4Ų�/4ƣȘK̄:
Ŋɍ�

�1�ŲΆŊɍ� 1É¾4ŲΆŊɍ�ͺ~ͼÉ¾4ŲΆŊɍ� 5É¾±�4Ų4ͣ2�

buOMb21G�/KĻĠ '�̇ ʿE5
ņŲƣ\�q�2��-Ŋɍ4�1�Ų

.5��T��ŋ?ƣȘ�ŗɎ�H-�G�
ŊɍǏ�ŀ"2+H
Ŋɍ�ŋ?ƣȘ�

ŗɎ�H-�GĕˆƣKɼĥ '�Snyder & Herbers (1991) AěȈ2
ņŲƣ4M�

Myrmica punctiventris 2��-
Ŋɍ�ĵŲ.5ʳȓ˝��buOMb.ɓɔ�HG�

/Kɼ '� 

ņŲƣ4M�.5
Ų³”˾̈2͈"GɸʈAˡJH-�'�ɽ·ƣǛ˝5̡ʰʿ2

š"GƳ̒Kˡ�
̴¸ɥìɧKͲ@G'@2
Ų³”K˾̈"G͵M�: Vander Meer 

& Morel 1998; ɽ·ƣtiͨ: Singer et al. 1998Ͷ�ʺþ '6�F4ƫ˝5
ʺþƘǏǢ

”±Ý2\�q�Ʌǩ4�ˍ��Kɋƛ"G͵ Isingrini et al. 1985; Feneron & Jaisson 1995; 

Signorotti et al. 2013Ͷ��ˍ��5ƫ˝4¾ˤȻþțʞ͵ Cuticular Hydrocarbons, ±� CHCs

/ɭɞͶ/ -ˤɎ�H
ŲÝ2��-É¾”4ǽͬ©ǅBY����Y�ˡJHG/

Ų³”. CHCs�Ûǩ�HG͵Vargo & Passera 1991Ͷ�%4ʤǹ
Ų³”4É¾0� 



 

.�H6%4ƫæ5º-�G�2 É¾4ƫ˝�å·*'/�
2 É¾5¥�4 CHCs 4

ƫæBʢƫKɺ˾ 
ɠ1G/�25Ǌǈɥ1ˡü9/ɣũ -���
º'ƫæBʢ

ƫ.�H6ǽͬ©ǅKˡ�10
čŋɥ1ˡüKɼ"�Â�6 Ozaki et al.͵2005Ͷ5


ǗǮ2ƅ�æź"GX�SSM�͵Camponotus japonicusͶ.5
��T�5ɠ1G\

�q�ɘǴ4��T�2š -Ǌǈɥ.
%4 CHCs5\�q�”.ɠ1G�/Kɼ 

'�M�.5žƅ�æͨʸ.Ų³”˾̈KȄ˹ 'ɸʈ�>EHG�
%4ņ�5ĄŲ

ƣʅKƱ*'A4.
ņŲƣʅ2+�-5ť1�͵Lahav et al.1999; van Wilgenburg et al. 

2006, 2007; Steinmeyer et al. 2012Ͷ�ĄŲƣ4M�.�H6
ɠ1GŲ4É¾5ɠ1G\

�q�4É¾.�G�
ņŲƣ4M�5�+4\�q��˪Ǐ4Ɉʊ 'ŲKA+'@


ɠ1GŲ.Aě!\�q�2Ū"GÉ¾4ĕˆƣ��G�%4'@
̿ Ņ.504Ų�

ě!\�q�2Ū"G�êǓ"G�/5Į͛1ļĚ�ņ�
ņŲƣ4M�2��GŲ³

”˾̈KȄ˹ 'ɸʈ5ť1�4(I��='
ņŲƣ4M�.Ų³”˾̈KȄ˹ '

ɸʈ5
ʤǹ2�̎ƣ�>EH1��Â�6
��T��Ų³”.1�É¾2š -Ǌ

ǈɥ.�GļĚA�G�Ǖ.͵Steinmeyer et al. 2012Ͷ
Ų³”.51�É¾2š -Ʌ

ëǊǈ.1��/AĻĠ�H-�G͵van Wilgenburg et al. 2007Ͷ��E2
��T�5

Ų³”˾̈Kɼ"A44
%4ʄƈ�Ǝ�ʅA�G͵van Wilgenburg et al. 2006Ͷ�ņŲ

ƣʅ2��GŲ³”˾̈2͈"G×ˡɸʈ.5
ŗͰB˯ş4ưȞ�4Ħͦ͵ {�O�

o�.4˯şBďƜŗͰ�ˡJH1�*'Ͷ��G�/AƻǇ�H-�G͵Panek & 

Gamboa 2000Ͷ�='
ņŲƣ4M�2��- CHCs4͠�Eƫ˝”4Ų³”˾̈2+�

-Ȅ˵ 'ɸʈ5ť1�
��M�§ʁ4 Lasius flavus ͵Steinmeyer et al. 2012ͶB C. 

niger͵Lahav et al.1999Ͷ
zgz`M�§ʁ4 Lridomyrmex purpureus ͵Wilgenburg et al. 

2006Ͷ4 3ʅ.ĻĠ�H-�G��HE4ĻĠ.5
��T��ɠ1G\�q�4��

T�2š -Ǌǈɥ.
%4 CHCs4ʢƫȘ5\�q�”.ɠ1*-�'� � 
=

(͌EH'æͨʸ.Ȅ˵�ˡJH'(�.�G� 

ɽ·ƣǛ˝.5
ƫ˝”4Ų³”˾̈(�.1�
��T��ˌE/ěŲ4ƃ˝K˾



 

̈.�G�KȄ˵ 'ɸʈ�J#�1�EˡJH-�'�ɣ ʰ̳ƴɐ̅2DH6
��

T�5̡ʰʿ2š"GƳ̒KͲ@G�/2DF̴¸ɥ1ìɧKƛ-�G'@͵Hamilton 

1964Ͷ
̡ʰ1ƃ˝K˾̈"GƟ˫��G/ʾ�EHG� � 
M�.5%4ɸʈÂ

5ť1��% -
��T��ˌE/ě!\�q�4ƃ˝/®\�q�4ƃ˝K̈ë.

�G/ĻĠ�H'ʤǹ��G�Ǖ.͵Lenoir 1984; Bonavita-Cougourdan et al. 1989; 

Feneron & Jaisson 1995; Hare 1996)
̈ë.�1�*'/��ʤǹA�G͵Crosland 1988; 

Larsen et al. 2014)��HE4ɸʈ4�)
Lenoir͵ 1984Ͷ�Ʊ*' C. cursor B Hare (1996) 

�Ʊ*' L. longispinosus5ņŲƣʅ.�G�͵Debout et al. 2007Ͷ
ƫ˝0� 4˾̈/

ěȈ2
ŗͰB˯ş4ưȞ�4Ħͦ��G�2
CHCs4æǷ�£ŗ�ˡJH-�1��

͵Bonavita-Cougourdan et al. 1989�ņŲƣ4 C. vagus2��-
ƃ˝4 CHCsKæǷ 

'�
CHCs4ʢƫȘ���T�2DGƃ˝˾̈2Ɠ͡"G�5Ȅ˵�H-�1�)� 

'�*-
ņŲƣ4M�2��-
��T��ƃ˝K˾̈"G�2+�-5
�=(2

̱ç1˺Ä�ˡJH-�1�/˳�G� 

 

1-5.Ǯɸʈ4ɩɥ 

n[crt�M�5ǗǮǮĳ2žƅ�æź -�Gȅ@-�˒ɥ1ʅ.�G� � 


Ǯʅ4ɓƩ2+�-4ɸʈ5£ŗ�ˡJH-�1�'@
%4Ɵ˫ƣ5Ň���='


n[crt�M��ņŲƣʅ.�G�/�ɼĥ�HG�/�E
ņŲƣ2͈̩ 'ɡĦ

2+�-Ʊ�:�/ʾ�'�%�.Ǯɸʈ.5
n[crt�M�2+�-
±�4�

+4ɩɥ.ɸʈKˡ�� 

 

͵1ͶɓȢĖ 

=#n[crt�M�4ĺǮɥ1ɓƩKǝE�2"G'@
Ǯʅ4ɓȢĖ2+�-Ȅ

˵ '͵ʏ¤ʋͶ�ȯŻ4M�.5
̖á�ʡJ*-ħŲȢüKÞ“ 
��T�Bʳ

ȓ˝Kɓɔ"GȢü�ō=G�04ǢǪ2̖á�ʡJ*-
ʳȓ˝�åɎ 
Þ7̖á



 

Kō@G�KǝE�2"G�/5M�4ɓȢĖKɴG�.—˫.�G�ǲɗ͵1994Ͷ5

n[crt�M�4ŲÝ.5ʴ� 7Ǩ2åɎ 'Ƙ
9Ǩǭ=.4”2ǩʻ˝/��T

��ʺþ"G/̣:-�G��E2
9Ǩ�ǚ2ŲÝ.5ǩʻ˝�;/L0˭EH1�

1G�/�E
ʤŎͩˡ5 9Ǩéǚ͢/ǂŖ -�G͵ǲɗ 1994Ͷ� � 
ǩʻ˝K

Ğ@-ǔƫ˝��Ɓ20H�E�4ͥƈ.åɎ"G4�
�G�5%H/͈̩ -Ǭƫ

ɂÉ¾4Ǐ�04D�2ŒʔŃþ"G2+�-4ƦĻ5ɴEH-�1��='
̖ áK

ʡ�-ħŲKÞ“"GǢǪ
ħŲȢüKʡ¡ -̖áKō@GǢǪ2+�-5ƦĻ�1

��Ǯɸʈ.5
n[crt�M�4ŲKŖǪɥ2˚͗ -
\�q�A �5Ų4ɣ

̮2+�-4ŒʔȧͅKͻƁ”2ȭFǝE�2 '�ʤŎͩˡ4ǢǪKĞ?ɓȢĖ2͈

Æ"Gƒ̓5ȚȯBȱƈ4Ɠ͡KƐ�Ē�G͵Â�6
ǵ 1993Ͷ�%�.
˪ǏƁ2J

'*-ɓȢĖ2͈"ḠǼKˡ��/.
%HE4ƒ̓4ƁȎŃþ2+�-AȄ˵ '� 

 

͵ͺͶʳȓ`bl��D7ɽ·ę̑ 

Ǯɸʈ4ʏ¤4ɩɥ5
n[crt�M�4ʳȓ`bl�Bɽ·ę̑KǝE�2"G

�/.�G͵ʏ�ʋͶ�ǲɗ͵1994Ͷ2DG/
n[crt�M�5ĄŊɍí.
��

T�2DGɔĉ�ɼĥ�H-�G�
�HE4ƦĻ�04D�1m�g2D*-˧¯�

�H-�G�2+�-5ɼ�H-�1��M�4ņ�.5
©ŧKˡ*'Ŋɍ�ʳȓK

ˡ�
��T�5ǬƫɂÉ¾4ͬˁBŲŅ.4˚ͭ2ƚ£"G� � 
ņ�4M�.

5��T�AĉŲŤʓKA)
©ŧK 1�-ASbĉKɔ?�/�.�G͵ Hölldobler 

& Wilson 1990; Peeters & Ito 2001; Peeters & Molet 2010Ͷ�\�q�20H�E�4Ô»

1ʳȓÉ¾��G�͵ŊɍíͶ
��T��ʳȓ2͈JG�/��G�KɴG�/5


%4M�4ʳȓ`bl�Bɽ·ę̑KǝE�2"G�.ȍ�$1���E2
Ŋɍ/�

�T�4ʳȓõK˺Ä"G'@2
ʏ�ʋ.5¾^OcBĉŲŤʓǏKȄ˵ 
Ŋɍ/

��T�4”.Ș̚ '�t�M�§ʁ5
Ŋɍ/��T�4”.¾^OcBĉŲŤʓ

Ǐ2Ň�1̯��>EH1��/�E
Ċōɥ1Y��|/>1�H-�'͵ Hölldobler 



 

& Wilson 1990; Peeters & Ito 2001; Peeters & Molet 2010Ͷ�='
t�M�§ʁ.5ĄŊ

ɍíʅ/ņŊɍíʅ4�Ǖ�őĵ"GA44
ņ�5ĄŊɍí.�G�/�ĻĠ�H-

�G͵ Peeters & Ito 2001Ͷ�n[crt�M�2��-ŊɍíBŊɍ/��T�4”4¾

^OcBʳȓõ͵ĉŲŤʓ4ǮǏͶ4̯�KǝE�2 
t�M�§ʁ.ĻĠ�H-�

GɅƞ/Ș̚�Ȅ˵Kˡ�� 

 

͵ͻͶŲ³”˾̈ �ƫ˝”�D7ƫ˝/ƃ˝”� 

Ǯɸʈ4ʏ�4ɩɥ5
n[crt�M�2��-ƫ˝”Bƫ˝/ƃ˝”4˾̈Ȍȇ

KǝE�2"G�/.�G͵%H&Hʏīʋ/ʏ¦ʋͶ�ņŲƣ4M�2��GŲ͵\

�q�Ͷ³”˾̈5͟Ž2ːĢȩ��ĄŲƣ4M�.�H6

Ų΅\�q��.�G�

"1J)
Ų³”±Ņ5Ù-ɠ1G\�q�ɘǴ4M�.�F
��T�5Ų³”4É

¾4>KĒ�ØHH6D�� � 
ņŲƣ4M�4ļĚ
ě!\�q�.�G2A͈

JE#
ɠ1GŲ.ɓȢ"GÉ¾Aőĵ"G'@
Ų�ɠ1GÉ¾.�*-A
ě!\

�q�ɘǴ.�H6Ē�ØH1�H61E1��Ų͵\�q�Ͷ³”4˾̈Ȍȇ�ȏɺ

2Ȍˆ -�1�H6
ɠ1G\�q�ɘǴ4��T�4ÅØK˸"�/21G 
ɠ

1G\�q�ɘǴ4ƃ˝KĒ�ØH- =�ʤǹ
ýƹ̱ƠƈK��G�/21G�ņ

Ųƣ4M�.5ɽ·˾̈4Ȍȇ5˪͙.�I�� 

M�.5
žƅ�æͨʸ.Ų͵\�q�Ͷ³”4˾̈KȄ˹ 'ɸʈ�>EHG�


%4ņ�5ĄŲƣʅKƱ*'A4.
ņŲƣʅ2+�-5J#� �1��='
ņŲ

ƣ4M�.5 CHCsKæǷ 
þœɥ1Ï͠�E˺ÄKˡ*'ɸʈA£ŗ�1�� '

�*-
ņŲƣ4M�2��GŲ͵\�q�Ͷ³”4˾̈Ȍȇ2+�-5
�=(2̱

ç1˺Ä�ˡJH-�-�1�/˳�G�n[crt�M�5ņŲƣʅ.�G�/�ʏ

¤ʋ/ʏ�ʋ.ɼĥ�HG�
Ǯʅ�ĶˤKʂü"G�/51�
�g�ū.D�˚͗

�HG�/�E͵ŬēǬɣˤͶ
ˡüʕį�ɉ�/¢Ƨ�HG�%4'@
̗͚�͚H

'Ų5ɠ1G\�q�2ɘǴ"Gĕˆƣ�͟Ž2Ͳ�
\�q�4ɘǴKĀë"G�/



 

��Ŗĕˆ.�G�"1J)
n[crt�M�5Ų͵\�q�Ͷ³”4˾̈ȌȇKǝ

E�2"G'@2ǧA̱ 'ņŲƣʅ.�G�Ǯɸʈ.5
l ü˯ş/þœæǷ2DG

˺Ä�E
ņŲƣM�2��Gƫ˝”Bƫ˝/ƃ˝”4˾̈ȌȇK˺Ä"G� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

� � � ˤ 1-1. ǗǮ2ɓƥ"GM�ʁ 10§ʁ�D7ǗǮ.>EHGŪǏ�D7ʅǏ 

(ŠŬE 2014Kǉʮ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

��� �� ��
���������� �Amblyoponinae� 1 4
��
����� �Proceratiinae� 3 8
������ �Ponerinae� 11 31
��������� �Cerapachyinae� 1 4
���
������ �Pseudomyrmecinae� 1 1
���	������ �Aenictinae� 1 1
������� �Leptanillinae� 2 8
�
������ �Myrmicinae� 24 148
�
���� �Dolichoderinae� 5 7
������ �Formicinae� 13 84



 

 

 

 

 

 

 

 

ˤ 1-2. t�M�§ʁ4�)ǗǮ2ɓƥ"GŪ/ʅǏ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�� ��
�������� �Anochetus� 1
������� �Brachyphonera� 3
��������� �Cryptopone� 2
��������� �Diacamma� 1
�������� �Ectomomyrmex� 2
������� �Euponera� 2

	����� �Hypoponera� 8
�������� �Leptogenys� 1
������ �Odontomachus� 2
��
����� �Parvaponera� 1
����� �Ponera� 8



 

 

 

 

 

 

 

 

 

 

 

 

ͺʋ͸ɓȢĖ 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ͺʋ͸ɓȢĖ 

 

2-1͸˂ǣ 

M�4ɓȢĖK˼ʠ2Ȅ˵ 'ɸʈ5ť1�(Hölldobler & Wilson1990; Bourke & 

Franks1995; Peeters & Molet 2010)�Â�6
Bourke & Franks (1995) 5
�˒ɥ1M�2

��GɓȢĖK�x�� -�G�
ƑǢɓȢĖKƱ*'ɸʈ5ť1�
�M�2��

GɓȢĖ4æǷ5ō=*'6�F.�G�/̣:-�G�Ș̚ɥǧ̡21F


Schlick-Steiner et al. (2005) A
ņ�4ɸʈ�M�4ɽ·ę̑KȄ˵"G�/2ȿȼKƑ

--�F
ɓȢĖKǝE�2 'ɸʈ5ť1�/ƻǇ -�G�ǧ̡.5
Hart  & 

Tschinkel (2012) �
z��hű2ɓƥ"G Odontomachus brunneus4ɓȢĖKǝE�2

 '�%H2DG/
O. brunneus4��T�5 1Ɓ”K̦ -˚͗�HG�
ʳȓ˝5 6

Ή7 Ǩ4>ɓɔ�HG�='
ƃ˝B˞5á4”Ù�˭EH#
Ǡ±͋2ŀö 
12 Ǩ2

5Þ7˭EH1�1*'�Ņıɔ4M�2��-
%4ɓȢĖ��=Fņ�ǝE�2�H

-�1�4/ěȈ2
ǗǮɔ4M�2+�-Aāæ2̄Ǽ�H-�1��ŠŬE (2014) 2

DH6
ǗǮ25 10§ʁ 62Ū 296ʅ4M��ɓƥ -�G�
�HE4ŇĂ�æͨœ

�4˶̛4>.
ɓȢĖBɓƩœɥɅƞ102+�-5;/L0ǝE�2�H-�1��

Gotoh & Ito (2008) 5
ȯŻ4M�2��GɓȢĖ4˱ǝ5ɓƩœɥɸʈ4ĺɻ.�G

/̣:
āæ1^�|��Y�ˡJH'ɸʈ5J#�1ʅ2��-4>.�G/ƻǇ 

-�G�'( 
DNA æǷ2DGæŐ̴¸œɥɸʈ�ŀ�'ǧ̡.A
ǗǮɔM�Ǐ

ʅ.5
ɓȢĖBɓƩœɥÏ͠2+�-4ɸʈ�ʠ�/.5�G�ˡJH-�G

(Masuko 2003; Gotoh & Ito 2008; Shimoji et al 2012)�æŐ̴¸œA �5þœæǷ4ʤǹ

�EM�4ɽ·ę̑KǝE�2"Gɸʈ5ŀ�-�G�
%4D�1ĺɻɥ1ɸʈKˡ

1��.A
É�4M�ʅ2��-ɓȢĖKǝE�2"G—˫ƣ5Ͳ�� 

t�M�§ʁ4ņ�4ʅ.5
Ŋɍ/��T�”.¾^Oc2ͧ˙1Ŷ�1�
��

T�AŊɍ/ěȈ2Ȍˆɥ2ĉŲKÈƺ"G�
ĉŲŤʓǏ5Ŋɍ/��T�4”.;



 

/L0Ŷ�1��/�E
t�M�§ʁ5Ċōɥ1Y��|/>1�H-�'

(Hölldobler & Wilson 1990; Peeters & Ito 2001; Peeters & Molet 2010)�='
t�M�ͨ4

ɽ·ę̑5ȟɩ":�ņȈƣKɼ -�F(Peeters & Ito 2001; Peeters & Molet 2010)
®

4ņ�4M�ͨ/ěȈ2ǩʻŊɍ(��©ŧ 
Ȁʻ 'ǖ©ŧŊɍ�ɔĉKˡ�ʅ

(Alate queen ʅ) �A*/A�˒ɥ.�G�
ȾʻŊɍ4>�©ŧKˡ*-ʳȓ"Gʅ

(Ergatoid queenʅ) BƒƩɥ2Āë.�GŊɍ�ŲÝ2őĵ 1�°JF2
©ŧ '

ɔĉ��T��ʳȓKˡ� (Gamergate) ʅA�G���T�2DGǩƣʳȓ5ɽ·ę̑

4̫þḰǝ"G�.—˫.�G'@
Ɏĵ=.2 Gamergateʅ.5
ņ�4ɓƩœɥ

ɸʈ��H-�G(e.g. Komene et al. 1999; Gobin et al. 2001; Andr et al. 2006; Monnin & 

Peeters 2008; Shimoji et al. 2012)�ŗ͔
Gotoh & Ito (2008) 5
t�M�§ʁ4�.A

Alate queenʅ2+�-5ƱJH'ɸʈ�ť1�/ƻǇ '�.
Alate queenʅ.�G

Pachycondyla chinensis2��G\�q�ȇƫBŒʔŃüKĻĠ '�ͯ Űɮ.ˡJH'

�4ɸʈ2DH6
��T�5 1Ɓ”K̦ -ŲÝ�E˚͗�HG�
ǬƫɂÉ¾5á4

”Ù�˭EH1�*'�='ʳȓ˝5 6 Ǩ4>ɓɔ�HG�/�E
�4ǢǪ2ʤŎͩˡ

�ˡJHG�/�ɼĥ�H'� � 1�E
Gotoh & Ito (2008) 2DGɸʈ5�GA4

4
t�M�§ʁ2��- Alate queen ʅ2ȿȼKƑ-'ɸʈ5Ãɀ/ -ť1�

(Masuko 2003; Kikuchi et al. 2007; Hart & Tschinkel 2012)� 

n[crt�M�4ɓȢĖ2͈ -5
ǲɗ (1994) �˟ͨɸʈ·4·Ļ.ĻĠ -

�G�%H2DG/
Ǯʅ5ĄŊɍí.
ʴ� 7Ǩ2åɎ 'Ƙ
9Ǩǭ=.4”2ǩ

ʻ˝/��T��ʺþ"G��E2
9Ǩ�ǚ2ǩʻ˝�;/L0ŲÝ.˭EH1�1

G�/�E
ʤŎͩˡ5 9Ǩéǚ͢/ǂŖ�H-�G� � 
ǲɗ (1994) 4ĻĠ5

œˢ͙˽2ǃ̛�H'A4.1��
˼ ʠ1m�g�Ǆɼ�H-�1��%�.Ǯʋ.

5=#
̿ Ņ.Ǯʅ4ŲKŖǪɥ2˚͗ -
\�q�A �5Ų4ɣ̮2+�-4Œ

ʔȧͅKǝE�2 '�='˪ǏƁ2J'*-ěȈ1̄ǼKˡ��/.
ʧʨ"G�/

2DF
Œʔȧͅ2+�-4ƁȎŃþ2+�-AȄ˵ '� 



 

2-2͸ǕȞ 
 

̄Ǽ5ǔȹɮāǗɚŹʊ̽Ŭʁœͮ2͕ǁ"G
V���4Ȃ�(37	
 05’N, 138˚37’E)

2��-ˡ1*'�
V���4Ȃ�5
Ȃ4œǾ�V����ʓɐ"GɅëˌɀÈ̋

Ā.
{pB�cp�
\p�
bW4Ǹ�ƅ�F
�`BT^b[4ȱĶ�ȼĵ"G

80ha4ƅ�4̽Ŭ.�G(İ 2-1)�Ț̌Ƅm�g~�b2DG/
̄ǼĶ4ƁƀķȚȯ

5 11.7 	(maximum: 24.9 	, minimum: -0.2 	).�F
Ɓ͋ț̀5 2496.7 mm.�G(Ǫ

”΂1981~2010)�̄Ǽ5 2008Ɓ�E 2010Ɓ4 4Ǩ�E 11Ǩ4”
�D%ͺ̪”2�

ƈ4”͒.Ě˴ 45Ĭ(̄Ǽ”͒: 14.33�0.47Ǘ,ƀķ�SE)ˡ1*'(ˤ 1~3)�ȗĬ4̄

Ǽ.5M��ħŲ -�Gǰ)ǫKxq��˥2ØH-
ɸʈŘ2ƺ)ż*'�2008

Ɓ/ 2009Ɓ4̄Ǽ.5̄ǼĶ.˭+�EH'":-4ŲK˚͗ '�ʤǹ.̣:G�


n[crt�M�5ņŲƣ.�G˭̠>�Ͳ�
2008 Ɓ/ 2009 Ɓ4D�1̄Ǽ.5

Ŋɍ�ĵ4Ų�ņ�Ğ=HG�%�.
2010 Ɓ4̄Ǽ.5
Ŋɍ�őĵ"G/ǪƗ�

HGŇ��ǰǫ2ħŲ -�'ŲK˚͗ '�%4'@
Ų4^Oc� 2008ƁB 2009

Ɓ/ 2010Ɓ.5ɠ1G/¢Ȱ�HG�ɸʈŘ2��-
ƺ)ż*'ǰ)ǫKy�dj

nBñŖu^�10Kɖ�-ƪ—2Ł 
ǰ)ǫÝ4ƫ˝BǬƫɂÉ¾KđFå '�

ƫ˝/ǬƫɂÉ¾2+�-İ 2-2 2ɼ"(A; Ŋɍ
B; ��T�
C; ǩʻ�b
D; S

b
E; ʴ/˞
F; ƃ˝)�ƫ˝2+�-5͖͘Kêë 
�E2T�bn(Ŋɍ
ǩʻ

�b
��T�)Kêë '�.˴Ǐ '�Sb5�b/Ș:
˪ɰ�Ň��
˲˰�

�ʔͅ�'@
͖͘KśǞ2Āë.�G�Ŋɍ/��T�5
Ȏ4D�2ƒƩ�EĀë

.�G�Ŋɍ25Ąɰ��F
ˈʻɢ�>EHG�
��T�4˪ɰ5Ŋɍ2Ș:-/

-AŤ���='
ǬƫɂÉ¾2+�-5
˞ 
ƃ˝
ĉ4%H&H2+�-˴Ǐ '�

˴ǏƘ
ƫ˝BǬƫɂÉ¾5
99ʹM�\���2Èő '� 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 2-1͸̄ ǼĶ4Ȇ˫ßɯ; �: V���4Ȃ4Ň̷æKĆ@G{pǸ
�: n[crt

�M��ͥʳ2˚͗�HG�cp�Ǹ 
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27
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21
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16
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İ 2-2͸n[crt�M�4ƫ˝(A: Ŋɍ
B: ��T�
C: ǩʻ�b
D: Sb)/Ǭ

ƫɂÉ¾(E: ʴ/˞
F: ƃ˝) 



 

2-3͸ʤǹ 

 

2-3-1͸Ųȇƫ 

Ų�'F4ƀķƫ˝�bǏ(Ŋɍ
ǖ©ŧŊɍ
Ǭ©ŧŊɍB��T�)/ƀķǬƫɂ

É¾Ǐ(˞Bƃ˝)Kˤ 12ɼ"�1�
Ƙ.̣:G�
ĉ2+�-5 3Ɓ”K̦ -J

#� 3Ĭ �˚͗�H1�*''@
ʕ 125̛$-�1��Ų�'F4ƀķƫ˝�b

Ǐ/ƀķǬƫɂÉ¾ǏKƁ”.Ș̚ '/�I
ǩƨŶ��*'(ANOVA,P<0.01)�%

�.
t-ȄŖKˡ*'/�I
ŊɍǏBǖ©ŧŊɍǏ
Ǭ©ŧŊɍǏ
��T�ǏBƃ

˝Ǐ.5 2008ƁB 2009Ɓ/Ș:- 2010Ɓ4Ǖ�ņ�*'(sequential BonferroniȞ2D

G˨ȏƘ,P<0.01)�='˞Ǐ2+�-5
3 Ɓ”4Ù-.ǩƨŶ�>EH
2010 Ɓ�ǧ

Aņ�*'(sequential BonferroniȞ2DG˨ȏƘ, P<0.01)�Ǳǒ/ǕȞ.̣:'/�F


2010 Ɓ.5%4ï 2 Ɓ/̯*-
Ų4˚͗ǕȞ�ɠ1*''@
ƫ˝�bBǬƫɂÉ

¾4Ǐ�ņ�*'/ʾ�EHG�%�.±͋.ƫ˝�bǏBǬƫɂÉ¾Ǐ4ŒʔŃþK

Ɓ”.Ș̚"GļĚ25
ɓɄ
ɒĿ˫ĭ2+�-Ȅ˵.�G 2008Ɓ/ 2009Ɓ4”2

��-4>ˡ�� 

 

2-3-2͸ƫ˝Ǐ/ǬƫɂÉ¾Ǐ4ŒʔŃþ 

̄Ǽ5 2008 Ɓ.5 4 Ǩéǚ�E
2009 Ɓ/ 2010 Ɓ.5 5 Ǩéǚ�Eō@'�
ǧ

é2Ų�˚͗.�'45Ɓ2DFɠ1*'�2008 Ɓ.5 5 Ǩ 28 Ǘ
2009 Ɓ.5 5 Ǩ

11Ǘ
2010Ɓ.5 5Ǩ 19Ǘ.�*'�ŊɍBǖ©ŧŊɍ
Ǭ©ŧŊɍ
��T�
ǩ

ʻ4Sb/�b
ǬƫɂÉ¾͵˞
ƃ˝Ͷ4É¾ǏŃüKİ 2-3Ή2-82ɼ"� 

 

2-3-3͸ŊɍǏ4ŒʔŃþ 

Ŋɍ5�ƁK̦ -˚͗.�'�Ų�'F4ŊɍǏ5�ƁK̦ - 0.5Ή1.0É¾4”

KȆ3ǂʂ '(İ 2-3)�'( 
8 Ǩ±͋ŊɍǏ�ŀö 'D�2˭EH''@
5~7



 

Ǩ2˚͗ 'Ų/ 8~11Ǩ2˚͗ 'Ų4”.
ƀķŊɍǏKȘ̚ '/�I
2008Ɓ

/ 2009 Ɓ/A2 8~11 Ǩ4Ǖ�ŊɍǏ5ņ�*' (t-test, t�0.754, P<0.05)�Ȏ2 2008

Ɓ/ 2009Ɓ4”.ŊɍǏKȘ̚ '�
ǩƨ1Ŷ51�*'(paired t-test, t�1.221, P΅

0.236)� 

� ʏ 3ʋ.̣:G�
Ǯʅ25Ɓ”K̦ -©ŧ 'Ŋɍ4®2Ȁʻ '©ŧ -�1

�Ŋɍ�ŲÝ2őĵ ''@
ŊɍKǖ©ŧŊɍ/Ǭ©ŧŊɍ2æ�-Ʊ*'� 

ǖ©ŧŊɍA�ƁK̦ -˚͗.�'�Ų�'F4ǖ©ŧŊɍǏ5�ƁK̦ - 0.5

Ή1.0 É¾4”KȆ3ǂʂ ' (İ 2-4)�'( 
ǖ©ŧŊɍǏA 8 Ǩ±͋ŀö 'D

�2˭EH''@
ŊɍǏ/ěȈ2
5~7 Ǩ2˚͗ 'Ų/ 8~11 Ǩ2˚͗ 'Ų4”

.
ƀķǖ©ŧŊɍǏKȘ̚ '/�I
2008 Ɓ/ 2009 Ɓ/A2 8~11 Ǩ4Ǖ�ņ�

*' (t-test, t�0.824, P<0.01)�Ȏ2 2008Ɓ/ 2009Ɓ4”.ǖ©ŧŊɍǏKȘ̚ '�


ǩƨ1Ŷ51�*' (paired t-test, t�1.465, P΅0.316)� 

Ǭ©ŧŊɍA�ƁK̦ -˚͗.�'�Ų�'F4Ǭ©ŧŊɍǏ5�ƁK̦ - 0.2

Ή1.0É¾4”KȆ3ǂʂ ' (İ 2-5)�Ǭ©ŧŊɍǏAŊɍǏ/ěȈ2
5~7Ǩ2˚͗

 'Ų/ 8~11Ǩ2˚͗ 'Ų4”.Ș̚ '�
ǩƨ1Ŷ51�*' (t-test, t�0.465 P

΅0.372)�Ȏ2 2008Ɓ/ 2009Ɓ4”.Ǭ©ŧŊɍǏKȘ̚ '�
ǩƨ1Ŷ51�*

' (paired t-test, t�2.465, P΅0.093)� 

 

2-3-4͸��T�Ǐ4ŒʔŃþ 

Ŋɍ/ěȈ2
��T�A�Ɓ”K̦ -˚͗.�'�Ų�'F4��T�Ǐ5�Ɓ

K̦ - 10Ή40É¾4”KȆ3ǂʂ '(İ 2-6)���T�5 5Ǩ�E˚͗.�
%4

˚͗Ǐ5 8Ǩ�ǚ�E 9Ǩ�ǚ�'F.ŀö 
9Ǩ�ǚ±͋2Ȭť '�2010Ɓ.5


11Ǩ�ǚ2Þ7˚͗Ǐ5ŀö 'ƘȬť '�Ɓ4”.��T�ǏKȘ̚ '�
2008

Ɓ/ 2009Ɓ4”.ǩƨŶ51�*' (paired t-test, t�2.465, P΅0.356)� 

 



 

2-3-5͸ǩʻ˝Ǐ4ŒʔŃþ 

ǩʻ�b/Sb5
8Ǩ�EåɎ ō@
%4Ƙ˚͗Ǐ5ŀö '�
10Ǩ±͋˚͗

�H1�*'(İ 2-7, İ 2-8)��4D�1Òĝ5 3Ɓ”Û̦ -�'�ǩʻ�bǏ/S

bǏ5
2008Ɓ.5 8Ǩ 22Ǘ
2009Ɓ.5 8Ǩ 20Ǘ2ǧŇ/1*'�
2010Ɓ.5

9 Ǩ 1 Ǘ2ǧŇ21F
2010 Ɓ4˚͗Ǐ4y�X5®4 2 ƁDF̬�*'�2008 Ɓ/

2009Ɓ4”.ǩʻ�bǏKȘ̚ '/�I
2008ƁDF 2009Ɓ4Ǖ�ǩʻ�bǏ5ņ

�*' (paired t-test, t�1.215, P<0.01)�2008Ɓ/ 2009Ɓ4”.ǩʻSbǏKȘ̚ '/

�I
ǩʻ�bǏ4Ɓ”Ș̚/ěȈ2
2008ƁDF 2009Ɓ4Ǖ�ņ�*'(paired t-test,t

�1.362, P<0.01)� 

 

2-3-6͸ǬƫɂÉ¾Ǐ4ŒʔŃþ 

��T�Bǩʻ˝4˞4;/L05ʴ2ˬJH'ɆƩ.˚͗�H'�
ʃ2ʴKÀE

1�ɆƩ4˞�>EH'(İ 2-1E)�Ŗ̀ɥ1m�g51��
1Ɓ”4̄Ǽ.ʛ 300É

¾4ʴK˚͗ '�)
ɹ KÀE1�˞5ǏÉ¾ �˚͗�H1�*'�":-4˞K

Áɖ 
Ų�'F4˞Ǐ4ŒʔŃþKİ 2-92ɼ '�˞5 7Ǩ2˚͗�HGD�21

F
%4˚͗Ǐ5 2008Ɓ.5 9Ǩ 4Ǘ=.
2009Ɓ.5 8Ǩ 20Ǘ=.
2010Ɓ.5

8 Ǩ 1 Ǘ=.ŀö '�
10 Ǩ±͋˚͗�H1�*'(İ 2-9)�ǩʻ˝4˚͗Ǐ4y�

X5 2008Ɓ�E 2010Ɓ2ʂG2 '��̬H'�
˞ Ǐ2+�-5Ɓ�Ǚ=*'�2008

Ɓ/ 2009 Ɓ4”.˞ǏKȘ̚ '/�I
2008 ƁDF 2009 Ɓ4Ǖ�˞Ǐ5ņ�*' 

(paired t-test, t�1.662, P<0.01)� 

ŊɍB��T�/ěȈ2
ƃ˝A�Ɓ”K̦ -˚͗.�'�='�Ɓ”K̦ -^

Oc4Ť��ƃ˝�EŇ��ƃ˝=.ŲÝ.ɺ˾.�'�/�E
ͳ4ɠ1Gƃ˝�Ɓ

”K̦ -ŲÝ2őĵ"G�/�ɼĥ�H'�ƃ˝5 5 Ǩ�E˚͗.�
11 Ǩ=.Ų

�'F4ƃ˝Ǐ5 5Ή20 É¾4”KȆ3ǂʂ '(İ 2-10)�".2̣:'/�F
3 Ɓ

4�#H4Ɓ2+�-A
7Ǩ±͋2˞�˚͗�H'�/�E
7Ǩ±͋5 5
6Ǩ/Ș



 

:-ƃ˝Ǐ�ȬG/ʾ�EH'��4Òĝ5Ʌ2 2009Ɓ.ͧ˙2>EH'4.(İ 2-10)


Ų�'F4ƃ˝ǏK 5
6 Ǩ/ 7 Ǩ±͋.Ș̚ '/�I
2008 Ɓ/ 2010 Ɓ.5ǩƨ

Ŷ5˭EH1�*'�
2009Ɓ.5ǩƨŶ�>EH'(t-test, 2008Ɓ: t�1.752, P�0.289; 

2009Ɓ: t�1.451, P<0.001; 2008Ɓ: t�2.738, P�0.562)�=' 2008Ɓ/ 2009Ɓ4”.ƃ

˝ǏKȘ̚ '�
ǩƨŶ51�*' (paired t-test, t�3.735, P΅0.136)� 

ĉ5 2008Ɓ/ 2010Ɓ4 8Ǩ�ǚ�E 9Ǩ�ǚ4”2Ě˴ 3Ų.˚͗.�'�
2009

Ɓ25˚͗�H1�*' (Cs08056:ǖ©ŧŊɍ 1 É¾
��T�97 É¾
ǩʻ�b 57

É¾
Sb 27É¾
˞ 39
ƃ˝ 139É¾; Cs 10086:ǖ©ŧŊɍ 1É¾
��T�60É

¾
˞ 69
ƃ˝ 47É¾; Cs10152:ǖ©ŧŊɍ 1É¾
��T�32É¾
ƃ˝ 64É¾)� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

� � � � ˤ 1. n[crt�M�4Ųȇƫ: Ų�'F4ƀķƫ˝�bǏ/ǬƫɂÉ¾Ǐ 

(ɠʎĘ”.ǩƨŶǩF) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2008 2009 2010
��� 0.48 ± 0.04 A 0.54 ± 0.08 A 0.78 ± 0.11 B

��� 0.21 ± 0.06 A 0.28 ± 0.05 A 0.46 ± 0.07 B

	�� 0.28 ± 0.05 A 0.26 ± 0.06 A 0.32 ± 0.09 B

����� 12.8 ± 1.22 A 15.2 ± 1.34 A 20.3 ± 1.61 B

�	�
��

���
 3.28 ± 1.23 A 6.28 ± 1.11 B 12.48 ± 1.36 C

      �� 4.97 ± 0.78 A 5.23 ± 0.56 A 10.72 ± 0.69 B



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�  

İ 2-3͸Ų�'F4ŊɍǏ4ŒʔŃþ (ƀķ�SE) 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 2-4͸Ų�'F4ǖ©ŧŊɍǏ4ŒʔŃþ (ƀķ�SE) 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 2-5͸Ų�'F4Ǭ©ŧŊɍǏ4ŒʔŃþ (ƀķ�SE) 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 2-6͸Ų�'F4��T�Ǐ4ŒʔŃþ(ƀķ�SE) 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 2-7͸Ų�'F4ǩʻ�bǏ4ŒʔŃþ(ƀķ�SE) 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 2-8͸Ų�'F4SbǏ4ŒʔŃþ(ƀķ�SE) 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 2-9͸Ų�'F4˞Ǐ4ŒʔŃþ(ƀķ�SE) 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

�  

 

 

 

 

 

 

İ 2-10͸Ų�'F4ƃ˝Ǐ4ŒʔŃþ(ƀķ�SE) 

 

 

 

 



 

2-4͸ʾş 

n[crt�M�4ɓȢĖKǝE�2"G'@
ƫ˝ǏBǬƫɂÉ¾Ǐ4ŒʔŃþK

ͻƁ”̄Ǽ '�ŊɍB��T�
ƃ˝5Ɓ”K̦ -˚͗�H'�
˞5ͿΉ΁Ǩ2

>EH
ǩʻ˝B��T�5%4Ƙ΀Ή΁Ǩ2åɎ '�ĉ2+�-5ͻƁ”4̄Ǽ.

΀Ǩ�ǚ�E΁Ǩ�ǚ4”2J#�ͻĬ �˚͗.�1�*'�='
©ŧ 'Ŋɍ4

®2Ȁʻ -�G�©ŧK -�1�ŊɍAƁ”K̦ -˚͗�H'� 

̄ǼKˡ*'Ɓ2ADG�
˞ 5 7Ǩ21G/˭EHGD�21F
%4Ƙ 8Ǩ�E

9 Ǩǭ=.4”2ǩʻ˝K˚͗.�'�='
Ⱦʻ4Ŋɍ�˚͗�H1�*'�/B


ǩʻ�b/Sb�ěǢǪ2åɎ -�'(İ 2-7/İ 2-8)�/�E
Ǯʅ5ʳȓÉ¾�ʤ

ŎͩˡKˡ�ĕˆƣ��F
%4ǢǪ5ń4ʡF.�G/˳�G�ǗǮɔt�M�ͨ4

ņ�4ʅ.5
8Ή9Ǩ2ǩʻ˝�ʤŎͩˡ2ͩ7ʊ+�/�ɴEH-�G(ˤ 1)�8~11

Ǩ2˚͗ 'Ų2 5~7 Ǩ2˚͗ 'ŲDFAņ�4ǖ©ŧŊɍǏ��'�/2+�-

A
ń4ʡJF2ǩʻ4ʳȓÉ¾�©ŧKˡ*'�/KƐ�ɼĥ"G�ǲɗ (1994)A


͈ǵĶĹ2��ḠǼ.n[crt�M�4ǩʻ˝� 9 Ǩéǚ͢2åɎ '/ĻĠ 

'�'( 
͈ ǵĶĹ2��Gǲɗ4̄Ǽ/á2ʆ̀͝�ņ�n[crt�M�4Ȣü

“ō�̬�Ǯ̄ǼĶ4”.
ǩʻ4ʳȓÉ¾4åɎǢǪ��ˏ '�/5ːĢȩ��ǵ 

(1993) 2DH6
bOb4MT��M�ͨ5ȊͲ 500m¯̡.5 6Ǩ�ǚ2ͩˡ"G4

2š 
2000m¯̡.5 8Ǩ�ǚ2ͩˡ"G��4�/5
É¾ʸ”4Țȯ4̯�2D

F
ʤŎͩˡ4ǢǪ�ɠ1GZ�b��G�/Kɼ"�
n[crt�M�.5
�4

D�1ͧ˙1̯�5É¾ʸ”.>EH-�1�� � 
n[crt�M�4ǩʻ4ʳ

ȓÉ¾�̿Ņ.ŗ͔2ʤŎͩˡKˡ��2+�-5
«ƘȟƨK -˯ş"GƟ˫��

G���+�4æͨʸ4M�.5 Female-calling�ɴEH-�F(Haskins 1978; Holldobler 

& Bartz 1985)
ǩʻ4Ǭ©ŧŊɍ.AͩˡK$#
Ķ�B˂�4¼�ȃɄ�.
ƣzQ

���Kǋå -SbKģ7Ŝ$
©ŧ"GļĚ��G (Villet 1989) �ŬÝ (1993)5


�4D�1M�/ -
±\W�t�M� (Amblyopone silvestrii)B]P`�Pt�M� 



 

(Rhytidoponera sp.)
MTkVM� (Nothomyrmecia sp.)10 8ʅKɼ 
%HE2Û̦"

GɓƩɥɅƞ/ -
Ȏ4 3ȼKƼ�-�G΂(1)��T�Ǐ�ť1�(ʛ 20Ή1000É¾)


(2)Ș̚ɥťǏ4ʳȓ˝Kɓɔ  (ȗƁǏɤÉ¾±�)
(3)Ŋɍ5 1 Ĭ©ŧ.�G�n[

crt�M�.5
Ų�'F4��T�Ǐ5'�-� 10Ή40 É¾.�F
ʳȓ˝ǏA

ǩʻ�b/Sb�ǧŇ.%H&H 112É¾/ 173É¾.
ƀķɥ25 25É¾ʄƈ(*

'��E2
DNA �OX�^l�OnæǷ4ʤǹ�E
n[crt�M�4Ŋɍ5 1

Ĭ©ŧ.�G�/�ɼĥ�H-�G (ȉɗ 2014)�Female-callingKˡ�ʅ4ɓƩɥɅƞ

�
n[crt�M�.ƛEH'ʤǹ/Û̦"G�/�E
n[crt�M�4ǩʻ4

Ǭ©ŧŊɍA̿Ņ.SbKzQ���.˿Ƌ -©ŧ -�GĕˆƣA�G�«Ƙ
̿

Ņ.z�On�O�g�d|n�n�j|K­ƿ�G104̄ǼKˡ�
n[crt�

M�4Ǭ©ŧŊɍ�ʤŎͩˡKˡ��K˯ş"GƟ˫��G� 

t�M�ͨ2��-
̿Ņ4Ŋɍ��+ɔĉKˡ��KǝE�2 '̅Ǒ5ť1��

Â�6
±\W�t�M�4Ŋɍ5Ɓ2˪ǏĬɔĉ"G(Masuko 2003)�Ǖ.
SSt�

M� (Pachycondyla chinensis)4Ŋɍ5
Ɓ2�ƈ
5Ǩ2ɔĉ"G�/�ɺ˾�H-�

G (Gotoh & Ito 2008)�n[crt�M�.5
ĉ5 2008Ɓ/ 2010Ɓ4 8Ǩ�ǚ�E 9

Ǩ�ǚ4”2Ě˴ 3Ų. �˚͗"G�/�.�1�*'��4ǢǪ24>Ŋɍ�ɔĉ

 '/Aʾ�EHG�
�Ɓ”K̦ -^Oc4ɠ1Gƃ˝K˚͗.�'�/�E
%

4ĕˆƣ5¼�(I��='ʏ 3ʋ.̣:G�
ĉŲKɣ̮�$'ǖ©ŧŊɍ��Ɓ”

K̦ -˚͗�H'�/�E
Ŋɍ4ʳȓȢü5ť1�/AȚȯ�Ͳ�1*-Ȣɣ2Ȣ

ü -�G”2�Ŗ4ͥƈ.ˡJHG/ʾ�EHG�n[crt�M�4ĉK�Ŗ4Ǣ

Ǫ2ǏĬ �˚͗.�1�*'�/4ɐɘ55*�F 1��
Ǯʅ5ņŲƣ.�Gĕ

ˆƣ�Ͳ�'@(ʏ 3ʋ.˼ �̣:G)
ĉKĞ?Ų5Ͳȱƈ�ʩƺ�H-�GĶ�2

őĵ"G42š 
˞ Bƃ˝KĞ?Ų5%HE4ƫͅKÇ"Ķˤ¯̡2�*'4�A 

H1����M�§ʁ4 Formica ulkei.5
ĉ4ƫͅ4'@25Ͳ�ɫšȱƈ�Ɵ˫.

�G42š 
˞ /ƃ˝4D�1ƫͅ 'ǬƫɂÉ¾.5? IDFͲ�ȯƈ�Ɵ˫2



 

1G/ĻĠ�H-�G(Scherba 1959)�ěȈ2
S�bn��M4t�M�4�ʅ

Myrmecia brevinoda.5
M�ľBĶ�4Ų.5
ʴ5ľ4�̷2ʶ�HG�
ĉ5Ų

4�̷2őĵ"G (Higashi & Peeters 1990)��E2ǧ̡
Gotoh & Ito (2008)5
SSt

�M�2��-ǬƫɂÉ¾�ɣ̮Ȕ͑2Ơ!-ɠ1GɒĿ2ʂü�HG�/Kɼĥ 

-�G� 

ƃ˝2͈ -5
�Ɓ”K̦ -^Oc4ɠ1GÉ¾�˚͗�H'�Ǯɸʈ.5ƃ˝

4ͳKɅŖ -�1��
�4ʤǹ5ɠ1Gͳ4ƃ˝�Ɓ”K̦ -őĵ -�'�/

Kɼĥ"G� � 
�4ʤǹ5˞�åɎ '4� 7Ή9 Ǩ4Ǫ”(�.�*'�//

ɳɬ"GD�2>�G�M�.5ƃ˝Ǫ”5�˒ɥ2 50 ǗïƘ.�G (Hölldobler & 

Wilson 1990)�ǵ (1993) 5
M�4ƃ˝Ǫ5ͫˁȯƈBǽͬǳ´2Ŵė�HGA44


ʛ 20Ǘ (Solenopsis invicta) �E 100Ǘ (Myrmecia forficata) .�G/̣:-�G�%4

'@
n[crt�M�.AǠ2ŲÝ2őĵ"Gƃ˝5ěƁ4ń2˞21F
ʀ2ŲÝ

2�'ƃ˝5̖á 
ʼƁ4ń2˞21G4(I��ŞâĶ2ɓƥ"GM�ʅ4�)


ƃ˝�ƫ˝//A2̖á"Gʅ.5ƃ˝Ǫ�ͅ�1G�/�ɴEH-�G(ǵ 1993)�

Â�6
ǯſ̶̡4`�X`ZM�  (Myrmica kotokui) BnxO�ZM�  (Lasius 

japonicus)5 10 Ǩ�E 4 Ǩ=.�̖áǪ.ǧŇ 10 �Ǩ”Kƃ˝/ -ŲÝ2őĵ"G

�/�ĻĠ�H-�G (ǵ 1993)� � 
˞�åɎ"Gɪï2^Oc4Ť�1ƃ˝�

˚͗�H'�/A�*' 
ʤŎͩˡƘ2āæ2ƫͅ -�'ƃ˝A˚͗�H'�/5


n[crt�M�4ƃ˝4Ǫ”��Ɓ”±�21GĕˆƣKɼĥ -�G�«Ƙ
n[

crt�M�4ƃ˝4ͳȇƫ4ŒʔŃþKŖ̀þ 
Ȅ˵"GƟ˫��G�Â�6


Masuko (2003) 5
±\W�t�M�4ƃ˝4ͳȇƫKƁ”K̦ -ǝE�2 
±\

W�t�M�˞Bƫ˝5ń�Eʀ4�ǢǪ2 �˚͗�H1�42A��JE#
̂ O

c4ɠ1Gƃ˝��Ɓ”K̦ -őĵ '�/Kɼ '�ͅ ͳƃ˝Bͻͳƃ˝5Œʔɥ

2ŀȬ"GA44
Ɓ”K̦ -;<�+.A>EHG/ĻĠ '�n[crt�M�

.A
±\W�t�M�/ěȈ1ƃ˝4ͳȇƫ4Ńþ�Œʔ2D*-̔�*-�G4�



 

A H1�� 

��T�Ǐ5 8Ή9 Ǩ2ŀö '�
�H5 7 Ǩ�EåɎ 'ʴ�EåɎ ''@(

/ʾ�EHG�ŗ͔
ͫˁ�4˯ş�E
��T��ǩʻ˝//A2ʴ�EåɎ '�

/Kɺ˾ -�G (ŬēǬɣˤ)��HE4ʤǹ5
n[crt�M�4\�q�4ƫ

ͅ (��T�4åɎ) �͌Ŗ�H-�G�/Kɼĥ -�G�
�H5Ǯʅ4\�q�

^Oc (��T�Ǐ)�Ť���/BŲļƯ�͌Ŗ�H-�G�/
�G�5͌Ŗ�H

'üɄ �ƾͪ 1��//͈Æ -�G�A H1��=#ǧé4\�q�^Oc2

+�-(�
ǵ (1993)5
Ͳʐ1M�.5Ŋɍ4ɔĉˆõ�Ͳ�
Ș̚ɥŇ��\�

q�KÀF
\�q�4ƫͅ�̧�/̣:-�G�Ʌ2Y�gOM�§ʁ (Ecitoninae) 

B^b�OM�§ʁ (Dorylinae) .5
˪Ǐ4Ŋɍ�Ɓ” 200�É4ĉKɔĉ 
2000

�É¾K̕�G\�q�Kƒƫ"G�/A�G��Ǖ.
MTkVM�§ʁ 

(Nothomyrmiciinae) BVut�M�§ʁ (Myrmeciinae)΋t�M�§ʁ104Ċōɥ1

ʚʥ.5
Ǐā�EǏɤʄƈ4Ș̚ɥŤ��\�q�Kƒƫ 
\�q�4ƫͅ5̬�

�/�ɴEH-�G (ǵ 1993)�n[crt�M�5t�M�§ʁ2Ū -�F
Ų�

'F4��T�Ǐ5 10Ή40 É¾ʄƈ.Ť���
�H5��T�4åɎ�͌Ŗ�H'

ǢǪ2 �>EH1��//͈Æ��G(I��='ʏ¤2
n[crt�M�5ǰǫ

4ȋɦ/Ƃ4Ť�1͓”2ɓƥ"G�/�E
ħŲļƯ�͌EH
\�q�4ƫͅ�̬

�ĕˆƣ�ʾ�EHG�ǵ (1993)5
M�4\�q�4ƫͅ5ɓƥɒĿ2AŴė�H


ǰǫBǻHǺ2ħŲ"Gʅ5\�q�^Oc�Ť��
ƫͅA̬��Ǖ.
Ķ�Bȋà

2ħŲ"Gʅ4\�q�^Oc5Ň��
ƫͅAǙ�/̣:-�G�ŗ͔
ǻHǺ2ħ

Ų"Gt�M�4�ʅSSt�M�4\�q�.5
��T�Ǐ�ņ�ǢǪ.A 200É

¾ʄƈ.�F
Ŋɍ5Ǡ2 �ɔĉ 1� (Gotoh& Ito 2008)��Ǖ.
Ķ�2ħŲ"G

wM� Solenopsis invicta4\�q�5
ô˷Ƙʛ 5Ɓ. 20�±�4��T�Ǐ2̮"

G(Tschinkel 1988)�ǧƘ2
n[crt�M�4\�q�4ƫͅ��ǢǪ2͌Ŗ -�

Gɐɘ/ -ͭ4̀B̓2DGƓ͡�ʾ�EHG�\�q�Kƫͅ�$G'@25ņ�



 

4ͭ�Ɵ˫.�F
ņ�4ͭKƛG'@25ņȈ1üɄKɇGƟ˫��G(I����

M�§ʁ (Formicinae) 4ņ�5͙ͪƣ.
Ķˤ.˚ͭKˡ*-�G��T�K˯ş"

GȌ·5ņ�
Ɓ”K̦ -��T�5åɎ"G (ǵ 1993)��Ǖ.
±\W�t�M

� A. silvestrii 5 2a�Tm4³” (Geophilomorpha) KŢͪ  (ŀŐ 2002)
ƫ˝�

åɎ"G45ʀ4�ǢǪ4>.�G (Masuko 2003)�='
t�M�§ʁ4SSt�M

�5`�M�ͨKŋL.ƾͪ"G/ĻĠ�H-�F(M�ͨm�g~�b 2008)
Ŋɍ

5Ǡ2 �ɔĉ 1� (Gotoh & Ito 2008)�n[crt�M�5 2tRɩ4ƃ˝K̿

Ņ.ƾͪ -�Gĕˆƣ�Ͳ� (ǲɗ 1994)�ŗ͔
n[crt�M�Kͫˁ"G/


tRɩ4ƃ˝Kƾͪ"G�/�ɺ�@EH-�G (Ŭē® 2010)�n[crt�M�4

��T�5tRɩ4ƃ˝4>K;<ͭ/"G'@
±\W�t�M�BSSt�M�/

ěȈ2
\�q�4^Oc5Ť��
ƫͅA̬�4�A H1�� 

n[crt�M�4Ų�E˚͗�H'ǩʻ˝Ǐ4y�X5
2008 Ɓ.5 8 Ǩ 22 Ǘ


2009Ɓ.5 8Ǩ 20Ǘ
2010Ɓ.5 9Ǩ 1Ǘ.
2010Ɓ5ïƁ=.4 2Ɓ”DF̬�

*' (İ 2-7
2-8)��4̯�2+�-
ͻʅͨ4Ț̌ǳ´ (Țȯ/͋ț̀
ǗɁǢ”) �

EȄ˵ '��+ɩ5Țȯ4Ɠ͡.�G�M�4Ȣü5Țȯ2Ŵė�HG'@ (Higashi  

& Peeters 1990; Heinrich 1993)
Țȯ���T�4ȢüǢ”BǬƫɂÉ¾4ƫͅǪ”2Ɠ

͡K��
ǩʻ˝4åɎǢǪK̬E$'ĕˆƣ�ʾ�EHG�".2̣:'/�F
Ǯ

ʅ4ǬƫɂÉ¾5�Ɓ”.ĉ�Eƫ˝2ƫͅ"G/ʾ�EHG'@
ïƁ4ʤŎͩˡ�

ʡJ*'΁Ǩ�EʼƁ2˞�åɎ"Gɪï4;Ǩ=.4Ț̌ǳ´�
ĉBƃ˝
˞ 4ɣ

̮2Ɠ͡ 'ĕˆƣ��G�%4'@
Â�6 2008Ɓ4ǩʻ˝.�H6
2007Ɓ4ʤ

ŎͩˡKʡ�'΁Ǩ�E 2008 Ɓ2˞�åɎ"Gɪï4;Ǩ=.4Ț̌ǳ´KȄ˵"G

Ɵ˫��G�%�.
ïƁ4΁Ǩ�EƑƁ4;Ǩ=.4ȚȯKͻƁ”.Ș̚ '/�I


ǩƨŶ��*'(Friedman’s test,�ͺ= 7.40, P<0.05)�paired t-test2DFƁ”.ǉ@-Ș̚

 '/�I
sequential BonferroniȞ2DG˨ȏƘ
ǩƨŶ5Ȅå�H1�*'�
2009

Ɓ/ 2010Ɓ4”.Ǝ�ǩƨƣ (P = 0.033) ��F
2010Ɓ5¼ȯ1Òĝ��*'�¤



 

+ɩ2͜B͝4Ɠ͡.�G�M�4Ȣü5͜2Ŵė�H(Hölldobler & Wilson1990;ǵ 

1993)
�E2Ǯ̄ǼĶ5̍͝ĶĹ.�G'@
͋ț̀5��T�4ȢüǢ”2Ɠ͡K

��Gĕˆƣ�ʾ�EHG�%�.
2008Ɓ�E 2010Ɓ4ęƁ4ïƁ4 9Ǩ�EƑƁ

4 6 Ǩ=.4͋ț̀KȘ̚ '�
ǩƨ1Ŷ51�*'(Friedman’s test,�ͺ= 5.00, 

P>0.05)��+ɩ5ǗɁǢ”4Ɠ͡.�G�ņ�4M�5ǡˡƣ.
ǗɁǢ”���T

�4ȢüǢ”2Ɠ͡K��Gĕˆƣ�ʾ�EHG�%�.
ͻƁ”4ǗɁǢ”KȚȯB

͋ț̀/ěȈ1ǕȞ.Ș̚ '�
ǩƨ1Ŷ51�*'(Friedman’s test,�ͺ= 0.20, 

P>0.05)�͋ț̀BǗɁǢ”4Ɓ”Ș̚.5ǩƨŶ5ƛEH1�*'�
Țȯ2+�-

5 2009 Ɓ/Ș:- 2010 Ɓ4Ǖ�¼�Òĝ��*'�/�E
2010 Ɓ2+�-5Ǭƫ

ɂÉ¾4ƫͅ�̬H'ʤǹ
ǩʻ˝4åɎ�̬H'ĕˆƣ5�G� � ǩʻ˝4åɎ

�̬H'˫ĭ2+�-5
Ț̌ǳ´±Ņ2Aͭ̀�ʾ�EHG�%4̀�ť1�H6


ƃ˝4ƫͅ�̬H
ǩʻ˝4åɎ5̬HG(I�� 

n[crt�M�4Ų�E˚͗�H'ŊɍB��T�
ǩʻ�b
ǩʻSb
˞
ƃ˝

4ǏK 2008Ɓ/ 2009Ɓ4”.Ș̚ '/�I
ǩʻ�b
ǩʻSb
˞4Ǐ5 2009Ɓ4

Ǖ�ņ�*' (İ 2-7ͷ2-8ͷ2-9)��HE4Ŷ2+�-
×4ͻʅͨ4Ț̌ǳ´�EȄ˵

 '� � 
ǩʻ˝4åɎǢǪ4Ɓ”Ș̚/ěȈ1ǕȞ2DF
2008Ɓ/ 2009Ɓ4

”.ȚȯB͋ț̀
ǗɁǢ”KȘ̚ '�
ǩƨŶ51�*'(Țȯ: paired t-test, t�1.189, 

P΅0.264, ͋ț̀: paired t-test, t�0.604, P΅0.537,ǗɁǢ”: paired t-test, t�0.568, P΅

0.583)���T�Ǐ5 2 Ɓ”.Ŷ�1�*'�/�E
˞Ǐ� 2009 Ɓ4Ǖ�ņ�*'�/

5
�4Ɓ2DFņ�4ǩʻ˝Kɓɔ -�'�/Kɼ"�2009 Ɓ2ņ�4ǩʻ˝�åɎ

 -�'ɐɘ5Ț̌ǳ´.51�'@
ͭ�͈Æ -�'�A H1��A 2009Ɓ2

5 2008 Ɓ/Ș:-ņ�4ͭKƛG�/�.�H6
\�q�5��T�K�ŖǏɓɔ

 'Ƙ
ʳȓ˝Kņ�ɓɔ -̱ƠƈK��GD�2 '�A H1�� 

n[crt�M�4ŲK 3Ɓ”ŖǪɥ2˚͗ 
\�q�BŲ4ɣ̮2+�-4Œʔ

ȧͅK̄Ǽ '�ǩʻ˝B��T�4åɎ5Ɓ2�Ĭ(�.
Ǯʅ4ʤŎͩˡ5ń4ʡ



 

JF2ˡJH-�'�Ŋɍ4ʳȓȢü5Ɓ”K̦ -ˡJH-�F
Ǯʅ4ǬƫɂÉ¾

5�Ɓ”.ĉ�Eƫ˝2ƫͅ"G/ʾ�EH'�ǩʻ˝Ǐ4åɎy�X5
3Ɓ”.Ń

þ -�'�
�̷4Ɓ2¼ȯ(*'�/�Ɠ͡ '/ʾ�EH'�='
ǩʻ˝B�

̷4ǬƫɂÉ¾Ǐ�Ɓ”.ɠ1*'�
Ț̌ǳ´.51�
ͭ̀�Ɠ͡ -�'D�(*

'�ǧƘ2
Ǯʅ4ŲÝ25©ŧ 'Ŋɍ4®2Ȁʻ -�G�©ŧK -�1�Ŋɍ

AƁ”K̦ -˚͗�H'��4D�1Ǭ©ŧŊɍ2+�-5
Ȏʋ.ɓɐœɥɆƩB

ƒƩ�E%4ƨʹ2+�-ʾş"G� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

ˤ 1͸ǗǮɔt�M�§ʁ4ʤŎͩˡ4ǢǪ͵ǗǮɔM�ͨİ̈́2DFÀƫͶ�  

 

 

 

 

 

 

 

�� �� ��
Pachycondyla chinensis ������ 9�
Pachycondyla pilosior ������� 8~9�
Hypoponera nippona ��
������� 8���
Hypoponera nubatama �������� 10�
Hypoponera sauteri ������ 8�
Hypoponera zwaluwenburgi ���
������ 6�
Odontomachus monticola ����� 8~10�
Ponera kohmoku �
	���� 8�



 

 

 

 

 

 

 

 

 

 

 

 

ͻʋ͸ʳȓ`bl�/ɽ·ę̑ 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ͻʋ͸ʳȓ`bl�/ɽ·ę̑ 

 

3-1͸˂ǣ 

Ͳƈɯɽ·ƣʅ.5
Ŋɍ/��T�4¤ĸƣ�ɴEH-�F
T�bn”.ƒƩB

ˡü�ɠ1G(Wheeler 1991)�='
Ͳƈɯɽ·ƣʅ2��Gņ�4ʅ.5
��T�

5ĉŲŤʓ�̤þ"G�2̏ʙĪ�ȍŌ"G�/A�G'@
r ȓKˡ��/�.�1

�(Wheeler 1991)��4D�2
Ͳƈɯɽ·ƣʅ.5
T�bn”.ƒƩBˡü
ɓɐ

ɆƩ�ɠ1G�/�ĻĠ�H-�G�M�.5
ʅ2D*-T�bn”.ƒƩɥ1æþ

4ʄƈ�ɠ1G�Â�6
��M�§ʁ (Formicinae) Bzgz`M�§ʁ (Myrmicinae)

.5
T�bn”.ƒƩ�˙ �ɠ1G6�F.1�
¾^Oc5Ŋɍ4Ǖ���T�

DF�1FŇ����E2
ĉŲŤʓǏ2+�-A
Ŋɍ/��T�4”.ͧ˙1Ŷ�

�G�/�ɴEH-�G (Hölldobler & Wilson 1990; Bourke & Franks 1995)��Ǖ.
t

�M�§ʁ.5T�bn”4ƒƩBɓɐɆƩ4Ŷ5Ň��1� (Hölldobler & Wilson 

1990; Peeters 1991)�Ito & Ohkawara (1994) 5
35ʅ4t�M�ͨ2��-Ŋɍ/��

T�4”.ƒƩBɓɐɆƩKȘ̚ '/�I
¾^Oc.5J#� 1ʅ2��-4>T

�bn”.˙ �Ŷ��F
ĉŲŤʓǏ2+�-5ͧ˙1Ŷ�T�bn”.�*'45

5ʅ(�.�*'�/KĻĠ '� 

t�M�§ʁ4ņ�4ʅ.5
Ŋɍ/��T�”.¾^Oc2ͧ˙1Ŷ�1�
��

T�AŊɍ/ěȈ2ĉŲKÈƺ"G�
ĉŲŤʓǏ5Ŋɍ/��T�4”.;/L0Ŷ

�1��/�E
t�M�§ʁ5Ċōɥ1Y��|/>1�H-�' (Hölldobler &  

Wilson 1990; Peeters & Ito 2001; Peeters & Molet 2010)�='
t�M�§ʁ4ɽ·ę̑5

ȟɩ":�ņȈƣKɼ"�/�ɴEH-�F (Peeters & Ito 2001; Peeters & Molet 2010)


®4ņ�4M�ͨ/ěȈ2ǩʻŊɍ(��©ŧ 
Ȁʻ 'ǖ©ŧŊɍ�ɔĉKˡ�ʅ 

(Alate queen ʅ) �A*/A�˒ɥ.�GA44
ȾʻŊɍ4>�©ŧKˡ*-ʳȓ"

Gʅ (Ergatoid queenʅ) BƒƩɥ2Āë.�GŊɍ�ŲÝ2őĵ 1�°JF2
©ŧ



 

 'ɔĉ��T��ʳȓKˡ� (Gamergate) ʅA�G���T�2DGǩƣʳȓ5ɽ·

ę̑4̫þḰǝ"G�.—˫.�G'@
Ɏĵ=.2 Gamergateʅ.5
ņ�4ɓƩ

œɥɸʈ��H-�G (e.g. Komene et al. 1999; Gobin et al. 2001; Andr et al. 2006; 

Monnin  & Peeters, 2008; Shimoji et al. 2012)��Ǖ
Alate queenʅ2+�-4ɸʈA̫

L.�G�Peeters (1993) 5
Alate queenKɓɔ"G 10ʅ2��-
ŊɍǏB\�q�

^Oc104ɽ·ę̑KĻĠ -�G�Ito & Ohkawara (1994) 5
Alate queenKɓɔ"

G 13 ʅ2��-
Ŋɍ/��T�”.4ƒƩBɓɐɆƩKȘ̚ '/�I
¾^Oc

2˙ �Ŷ�>EH'ʅ51�
ĉŲŤʓǏ.5 3ʅ.˙ �ŶKɣ˭ '/̣:-�

G�='
Gotoh & Ito (2008) 5
t�M�§ʁ4�.A Alate queenʅ2+�-ƱJH

'ɸʈ�ť1�/ƻǇ '�.
Alate queenʅ.�G Pachycondyla chinensis2��G

\�q�ȇƫBʳȓ`bl�KĻĠ '��E2ǧ̡.5
Oliveira et al. (2011)5
{

�a�ɔt�M� Odontomachu shastatus2��-
ŊɍǏ�\�q�”.Ň��ɠ1G

�/KĻĠ '� � 1�E
Gotoh & Ito (2008) B Oliveira et al. (2011) 2DGɸʈ

5�GA44
t�M�§ʁ2��- Alate queen ʅ2ȿȼKƑ-'ɸʈ5Ãɀ/ -

ť1� (Masuko 2003; Kikuchi et al. 2007;Hart & Tschinkel 2012)� 

ʏ¤ʋ4ʤǹ�E
n[crt�M�� Alate queen ʅ.�G�/Kɺ˾ '�n[

crt�M�4ʳȓ`bl�2͈ -5
ǲɗ (1994) �˟ͨɸʈ·4·Ļ.ĻĠ -

�G�%H2DG/
Ǯʅ5ĄŊɍí.
��T�2DGɔĉ4ĕˆƣ�ɼĥ�H-�

G�
Ŗ̀ɥ1m�g5ɼ�H-�1��='
T�bn”.¾^OcBʳȓĩŕ4Ɇ

Ʃ�ɠ1G�2+�-AȄ˵�H-�1��%�.Ǯʋ.5
n[crt�M�4ʳȓ

`bl�K˺Ä"G'@2
̿ Ņ.ŖǪɥ2˚͗ 'Ų�Eƛ'ŊɍB��T�KÁɖ

 
T�bn”.¾^OcBĉŲŤʓǏ
�D7ĉŲɣ̮4ʄƈKȘ̚ '�='
n

[crt�M�4ŲÝ25©ŧKˡ*'Ŋɍ4®2
Ȁʻ -�GA44©ŧK -�

1�Ŋɍ�Ɓ”K̦ -őĵ"G��4D�1Ǭ©ŧŊɍ2+�-A
ǖ©ŧŊɍB�

�T�/¾^OcBɓɐɆƩKȘ̚"G�/2DF
%4őĵƨʹ2+�-ʾş"G� 



 

3-2͸ǕȞ 
 

3-2-1͸˚͗ 

̄Ǽ5ǔȹɮāǗɚŹʊ̽Ŭʁœͮ2͕ǁ"G
V���4Ȃ�(37	
 05’N, 138˚37’E)2�

�-ˡ1*'�˚͗ǕȞ5ʏ¤ʋ.̣:'ǕȞ/ě.�G�
Ǯʋ2͈Æ"G̷æ2+

�-5ǉ@-̣:G�2008Ɓ�E 2010Ɓ4 4Ǩ�E 11Ǩ4”
�D%ͺ̪”2�ƈ

4”͒.Ě˴ 45 Ĭ(̄Ǽ”͒: 14.33�0.47 Ǘ,ƀķ�SE)˚͗ '�ȗĬ4̄Ǽ.5M

��ħŲ -�Gǰ)ǫKxq��˥2ØH-
ɸʈŘ2ƺ)ż*'�2008Ɓ/ 2009

Ɓ4̄Ǽ.5̄ǼĶ.˭+�EH'":-4ŲK˚͗ '�ʏ¤ʋ4ʤǹ.ɼ 'D�

2
n[crt�M�5ņŲƣ.�G˭̠>�Ͳ�
2008 Ɓ/ 2009 Ɓ4D�1̄Ǽ

.5Ŋɍ�ĵ4Ų�ņ�Ğ=H'�%�.
2010 Ɓ4̄Ǽ.5
Ŋɍ�őĵ"G/Ǫ

Ɨ�HGŇ��ǰǫ2ħŲ -�'ŲK˚͗ '�ɸʈŘ2��-
ƺ)ż*'ǰ)ǫ

Ky�djnBñŖu^�10Kɖ�-ƪ—2Ł 
ǰ)ǫÝ4ƫ˝BǬƫɂÉ¾Kđ

Få '�̊ ͗ 'ƫ˝BǬƫɂÉ¾2+�-5
˴ ǏƘ
ɶˊKɖ�'Ų.ͫˁ  (Ŭ

ē® 2010)
̬�/AͻǗ±Ý2±�2̣:GD�1ǕȞ.˱ð/¾^Oc4ȰŖKˡ

*'�̿Ņ�E˚͗ 'Ų5˱ð=.4”
ƤȯŘ (15	) .ʩƺ ''@
ͫˁ -

�'”2ƫ˝4ĉŲ4ɣ̮ɆƩ�Ň��Ńþ '/5ʾ�EH1�� 

ͻƁ”4̄Ǽ.˚͗ 'Ù-4Ŋɍ (n = 323) / 2008Ɓ4̄Ǽ.˚͗�H'Ù-4

��T� (n = 813) K˱ð 
¾^OcKȰŖ '�'( 
2008Ɓ 5Ǩ 28Ǘ4̄

Ǽ.˚͗ 'Ŋɍ/��T�2+�-5
˱ ðï2M�\��2Ȧ ''@
ĉȖʠ˄

4ɣ̮ʄƈKɺ˾ 'F
ĉŲŤʓǏK˴Ǐ"G�/5.�1�*'�/�E
m�g

�E͍�' (Ŋɍ 2É¾
��T�192É¾)� 

 

3-2-2͸˱ð 

Ďɰŗ¾ͧƝ̓� (S��vb,� SZ2-ILST) .ŊɍB��T�4ˉ̷K˱ð 
Ē



 

ʙ4ǩȾBĉŲŤʓ4Ǐ
ĉŲ4ɣ̮K˯ş '�©ŧK -�'ļĚ
̏ʙĪ5́˔

2˭�G�='ĉŲŤʓ4ǏK˴Ǐ 
˶͂ '�ĉŲ4ɣ̮ÜĚ2+�-5
ĉȖʠ

˄4ɣ̮ʄƈ�EȎ4ͻʅͨ4gO|2æ�'� 

 

gO| I΂Ù�ɣ̮ -�1�� 

gO| II΂ĉȖʠ˄5�G�Ť��
ĉŲ5ŔÙ2ɣ̮ -�1�� 

gO| III΂ĉŲ5ɣ̮ -�F
ɔĉĕˆ1ĉKņǏÈǩ -�G� 

 

ĉŲŤʓÝ4ĉȖʠ˄�āæ2ɣ̮ 
ɔĉĕˆ1ɆƩ.�G�KêǓ '΂˚͗ 

'ĉ�E��h�2 5ÉK̳ƴ -
ͅƖ�ɵƖKȰŖ 
%H&H4ƀķÍ±�4ĉ

Ȗʠ˄.�H6ɔĉĕˆ1ĉȖʠ˄/ -Ʊ*'� 

 

3-2-3͸¾^Oc4ȰŖ 

Ďɰŗ¾ͧƝ̓�.�X���g�Kɖ�-
Ŋɍ/��T�4¾^OcKȰŖ '�

ʏ¤ʋ.ǝE�21*'/�F
Ǯʅ25ǖ©ŧŊɍ/Ǭ©ŧŊɍ�̦Ɓ˭EHG�Ǯ

ʋ.5
��T�4®2ǖ©ŧŊɍ/Ǭ©ŧŊɍ4¾^OcKĀë -˴Ȱ '�ȰŖ

 'ʑƯ5
ͤž (head width) /˅ž (thorax width)
ˉž (abdomen width) .�

G (İ 3-1)� 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 3-1. n[crt�M�4Ŋɍ/ƒ̓^OcKȰŖ '̷» 

I: ͤž(head width),  II: ˅ž(thorax width), III: ˉž(abdomen width) 

 

 

 

 



 

3-3͸ʤǹ 
 

3-3-1͸ƫ˝�b4ĉŲɣ̮ 

Ě˴ 942 É¾ (ŊɍK 321 É¾
��T�K 621 É¾) K˱ð 
ĉŲŤʓ4ǮǏ

K˴Ȱ"G//A2ĉŲ4ɣ̮4ʄƈK˯ş '�Ŋɍ 321É¾4�)
194É¾25

ĒʙĪ2ʙŐ��*'�
ȒF4 127É¾25ĒʙĪ2ʙŐ51�*'�%�.±Ƙ


�HE4ŊɍK%H&Hǖ©ŧŊɍ/Ǭ©ŧŊɍ/ -Ʊ��ǖ©ŧŊɍ5ʤŎͩˡ 

͵8Ǩ/ 9ǨͶƘ2ŀö 
Ǭ©ŧŊɍ5Ɓ”K̦!-ŲÝ2őĵ ' (İ 3-1)� 

Ŋɍ/��T�4ĉŲ4ɣ̮4ʄƈK˺Ä"G'@
ĉȖʠ˄4ɣ̮4ʄƈK 3gO

| (Ǳǒ/ǕȞK˭D) 2æ�' (ˤ 3-1)�ǖ©ŧŊɍ4ĉŲ4ɣ̮ʄƈ5 29.89ʹ�

gO| I
28.87ʹ�gO| II
41.24ʹ�gO| III.�*'�Ǭ©ŧŊɍ4ĉŲ4ɣ

̮ʄƈ5 70.08ʹ�gO| I
28.35ʹ�gO| II
1.57ʹ�gO| III.�*'���

T�4ĉŲ4ɣ̮ʄƈ5 66.34ʹ�gO| I
33.66ʹ�gO| II.�*'���T�

.ĉŲKāæ2ɣ̮�$-�'É¾ (gO| III) 5�1�*'� 

ǖ©ŧŊɍ/Ǭ©ŧŊɍ
��T�4”.ĉŲKāæ2ɣ̮�$-�'É¾(gO|

III)4ͥƈKȘ̚ '/�I
ǖ©ŧŊɍ/Ǭ©ŧŊɍ”
ǖ©ŧŊɍ/��T�”2

ǩƨŶ��F (Fisher4ȏɺɺɌȄŖƘ� sequential BonferroniȞ2DG˨ȏƘ·

<0.001) (İ 3-2)
ǖ©ŧŊɍ5Ǭ©ŧŊɍB��T�/Ș:ĉŲKɣ̮�$-�'�Ǯ

ʅ4ʤŎͩˡ5 8Ǩ�ǚ2ˡJHG/ʾ�EHG'@
8Ǩ±͋2˚͗ 'Ŋɍ25


ʤŎͩˡƘ2ˈʻ 'ǔŊɍ�Ğ=H-�Gĕˆƣ��G (İ 2-7)�Ŋɍ4ĉŲɣ̮4

ʄƈK˺Ä"G2�'F
ǔŊɍ/ïƁ±ï2ʤŎͩˡKˡ*'ŊɍKæ�-Ʊ�Ǖ�

DF̱ç.�G/ʾ�EHG�
ʤŎͩˡƘ4Ŋɍ25ħŲK“ō 'ɪƘ.=(ĉŲ

Kɣ̮�$-�1�Ŋɍ�Ğ=HGĕˆƣ��G�%�.ǖ©ŧŊɍ/Ǭ©ŧŊɍK


ʤŎͩˡï4 5~7Ǩ2˚͗ 'Ŋɍ/ʤŎͩˡƘ4 8~11Ǩ2˚͗ 'Ŋɍ2æ�-


ĉŲ4ɣ̮4ʄƈK˺Ä ' (İ 3-3)�ʤŎͩˡ4ïƘ.æ�'ǖ©ŧŊɍ/Ǭ©ŧŊ



 

ɍ
��T�4”.ĉŲKāæ2ɣ̮�$-�'É¾(gO| III)4ͥƈ2+�-Ș̚ 

'/�I
ǖ©ŧŊɍ5Ǭ©ŧŊɍB��T�/Ș:-ĉŲKɣ̮�$-�' (Fisher

4ȏɺɺɌȄŖƘ
sequential BonferroniȞ2DG˨ȏƘ·<0.001)�='¢Ƨ�H'

̦Fǖ©ŧŊɍ.ĉŲKāæ2ɣ̮�$-�'É¾4ͥƈ5ʤŎͩˡï4Ǖ�%4Ƙ

DFAͲ�*' (sequential BonferroniȞ2DG˨ȏƘ·<0.001)� 

Ȏ2ĉŲŤʓǏ2+�-˺Ä '�ĉŲŤʓǏ2+�-5T�bn”.Ŷ��G�/

�ǪƗ�HG�='Ŋɍ2+�-5©ŧ4ǩȾ/4͈ÆKȄ˵"GƟ˫��G�%�.


ǖ©ŧŊɍ/Ǭ©ŧŊɍ
��T�4”.ĉŲŤʓ4ǏKȘ̚ ' (İ 3-4)�ǖ©ŧŊ

ɍ4 55.67ʹ5 8Ǯ
44.33ʹ5 10Ǯ4ĉŲŤʓKƺ*-�' (8.88±0.12,ƀķ�SE)�

�Ǖ
Ǭ©ŧŊɍ4 70.87ʹ5 8 Ǯ
29.13ʹ5 10 Ǯ4ĉŲŤʓKƺ*-�' (8.58 

±0.09,ƀķ�SE)�='
��T�4 31.5ʹ5 4Ǯ
68.5ʹ5 6Ǯ4ĉŲŤʓKƺ*-

�' (5.37�0.02,ƀķ�SE)�ǖ©ŧŊɍ/Ǭ©ŧŊɍ
��T�4”.ĉŲŤʓǏK

Ș̚ '/�I
ǩƨŶ�˭EH' (ANOVA, F=766.71, P<0.001)�%�.
t-ȄŖK

ˡ�
04Ș̚4”2Ŷ��G�KȄ˵ '/�I
ǖ©ŧŊɍ/��T�”
Ǭ©ŧ

Ŋɍ/��T�”2ǩƨŶ�˭EH (sequential BonferroniȞ2DG˨ȏƘ,P<0.001) 

(İ 3-4)
Ŋɍ5��T�DFAņ�4ĉŲŤʓKA*-�G�/�ê*'� 

�E2
ǖ©ŧŊɍ/Ǭ©ŧŊɍKǖ©ŧ.ĉŲ�ɣ̮ 'Ŋɍ (ǖ©ŧŊɍ.gO

| III, n=80)
ǖ©ŧ.ĉŲ�Ǭɣ̮1Ŋɍ (ǖ©ŧŊɍ.gO| IΉII, n=114)
Ǭ©

ŧ.ĉŲ�Ǭɣ̮1Ŋɍ (Ǭ©ŧŊɍ.gO| IΉII, n=125)2æ�
ĉŲŤʓ4ǏK�

�T�//A2Ș̚ '�1�
Ǭ©ŧ.ĉŲ�ɣ̮ 'Ŋɍ (Ǭ©ŧŊɍ.gO| III, 

n=2)5É¾Ǐ�ť1�'@
Ș̚2ɖ�1�*'�ǖ©ŧ.ĉŲ�ɣ̮ 'Ŋɍ4

51.25ʹ5 8 Ǯ
49.75ʹ5 10 Ǯ (8.97 ±0.12,ƀķ�SE)
ǖ©ŧ.ĉŲ�Ǭɣ̮1Ŋ

ɍ4 60.53ʹ5 8Ǯ
39.47ʹ5 10Ǯ (8.79 ±0.11,ƀķ�SE)
Ǭ©ŧ.ĉŲ�Ǭɣ̮

1Ŋɍ4 71.2ʹ5 8Ǯ
28.8ʹ5 10Ǯ (8.58±0.07,ƀķ�SE)4ĉŲŤʓKƺ*-�'�

�HE4 4 gO|4�b4”25ĉŲŤʓǏ2Ŷ��*'  (ANOVA,F=504.54, 



 

P<0.001)�%�. t-ȄŖKˡ*'/�I
Ŋɍ/��T�4”25Ɛ�ǩƨŶ��F


":-4Ŋɍ4gO|5��T�DFAņ�ĉŲŤʓKÈǩ -�'� (sequential 

BonferroniȞ2DG˨ȏƘ,P<0.001)
ǖ©ŧ.ĉŲ�ɣ̮ 'Ŋɍ/ǖ©ŧ.ĉŲ�

Ǭɣ̮1Ŋɍ
Ǭ©ŧ.ĉŲ�Ǭɣ̮1Ŋɍ4”.ĉŲŤʓǏ2Ŷ51�*' (İ 3-5)� 

 

3-3-2͸¾^Oc 

¾^Oc5T�bn”.Ŷ��G�/�ǪƗ�HG�='Ŋɍ2+�-5©ŧ/4͈

ÆKȄ˵"GƟ˫��G�%�.
Ě˴ 942É¾ (Ŋɍ 321É¾,��T�621É¾)2

+�-
¾^OcK˴Ȱ 
ǖ©ŧŊɍ/Ǭ©ŧŊɍ
��T�4”.ęƒ̓KȘ̚ 

' (İ 3-6A~C)�ǖ©ŧŊɍ/Ǭ©ŧŊɍ
��T�4”.Ș̚ '/�I
Ù-4ƒ

̓.ǩƨŶ�˭EH' (ANOVA,ͤž:F=447.96,P<0.001,˅ž:F=2610.21,P<0.001,ˉ

ž:F=1388.27,P<0.001)�%�.
t-ȄŖKˡ*'/�I
Ù-4ƒ̓2��-Ŋɍ5

��T�DFAǩƨ2Ň��*'�  (sequential Bonferroni Ȟ2DG˨ȏƘ ,·

<0.001)
ǖ©ŧŊɍ/Ǭ©ŧŊɍ4”2ǩƨŶ51�*' (İ 3-6A~C)� 

�E2
ǖ©ŧŊɍ/Ǭ©ŧŊɍKǖ©ŧ.ĉŲ�ɣ̮ 'Ŋɍ (ǖ©ŧŊɍ.gO

| III, n = 80)
ǖ©ŧ.ĉŲ�Ǭɣ̮1Ŋɍ (ǖ©ŧŊɍ.gO| IΉII, n = 114)
Ǭ

©ŧ.ĉŲ�Ǭɣ̮1Ŋɍ (Ǭ©ŧŊɍ.gO| IΉII, n =125)2æ�
¾^OcK�

�T�//A2Ș̚ '�1�
Ǭ©ŧ.ĉŲ�ɣ̮ 'Ŋɍ (Ǭ©ŧŊɍ.gO| III)

5É¾Ǐ�ť1�'@ (n = 2)
Ș̚2ɖ�1�*'�%4ʤǹ
Ù-4ƒ̓.ǩƨŶ

�˭EH'�(ANOVA, ͤž: F=298.57, P<0.001, ˅ž: F=2152.1, P<0.001, ˅ͅ: 

F=1597.11, P<0.001, ˉž: F=1001.85, P<0.001)
Ù-4ƒ̓2��-Ŋɍ5��T�

DFAǩƨ2Ň��*'A44  (t-test, sequential Bonferroni Ȟ2DG˨ȏƘ·

<0.001)
Ŋɍ5©ŧ4ǩȾBĉŲ4ɣ̮4ʄƈ2DF¾^Oc2̯�51�*' (İ

3-7A~C)� 

 



 

3-3-3͸Ŋɍ4©ŧɆƩ/Ųȇƫ4͈Æ 

n[crt�M�5{pʁ4ǰ)ǫKŋL.ħŲ -�F
Ʌ2�cp� (Quercus 

crispula)B\p� (Quercus serrata)2ņ�4Ų�>EH'�3Ɓ”.Ě˴ 533ŲK˚

͗ ' (2008Ɓ΂134Ų
2009Ɓ΂197Ų
2010Ɓ΂202Ų) �
%4Ý 327Ų.5

Ŋɍ�őĵ 1�*'�Ŋɍ�őĵ ' 206Ų4�)
127Ų.5ǖ©ŧŊɍ��-


%4�) 98Ų5ǖ©ŧŊɍ� 1É¾4>őĵ '�127Ų4�)4ȒF4 33Ų.5


2 É¾±�4ǖ©ŧŊɍ�ŲÝ2őĵ '�
�E2%4�4 27 Ų.5˪Ǐ4ǖ©ŧ

Ŋɍ�ŲÝ2őĵ -�'A44͹É¾4ǖ©ŧŊɍ4>�ĉŲKāæ2ɣ̮�$-

�'��HE4Ų4ͥƈ5ŒʔK̦ -Ńþ ' (5Ǩ: 0Ų, 6Ǩ: 3Ų, 7Ǩ: 3Ų, 8Ǩ: 

2Ų, 9Ǩ: 8Ų, 10Ǩ: 10Ų, 11Ǩ: 1Ų)� 

©ŧK 'Ŋɍ��'ļĚ/�1�ļĚ.
Ųȇƫ2̯���G�K˺Ä"G'@


ǖ©ŧŊɍ�őĵ 'Ų/őĵ 1�*'Ų4”.ƫ˝ (��T�Bǩʻ�b
Sb


Ǭ©ŧŊɍ) BǬƫɂÉ¾(˞/ƃ˝)4ǏKȘ̚ ' (İ 3-8~3-14)�%4ʤǹ
��T

�Ǐ.5ǩƨŶ5>EH1�*' (t-test, F=0.01,P=0.98)(İ 3-8)�
ǩʻ�bǏ2+

�-5ǩƨŶ�>EH
ǖ©ŧŊɍőĵŲ4Ǖ�ņ�*' (t-test, F=4.47,P<0.05)(İ

3-9)�ǖ©ŧŊɍőĵŲ/�ĵŲ4”.Sbƫ˝Ǐ2ǩƨŶ5>EH1�*'(t-test, 

F=1.32,P=0.25)(İ 3-10)�Ȏ2
ǖ©ŧŊɍőĵŲ/�ĵŲ4”.Ǭ©ŧŊɍǏKȘ̚

 '/�I
ǩƨŶ�>EH
ǖ©ŧŊɍőĵŲ4Ǖ�ņ�*'  (t-test, 

F=38.01,P<0.001)(İ 3-11)�ǧƘ2
ǖ©ŧŊɍőĵŲ/�ĵŲ4”.ǬƫɂÉ¾ǏB

˞Ǐ
ƃ˝ǏKȘ̚ '�
ǩƨŶ51�*' (ǬƫɂÉ¾΂t-test, F=0.02,P=0.88, İ

3-12; ˞Ǐ΂t-test, F=0.63, P=0.43, İ3-13; ƃ˝Ǐ΂t-test, F=0.83, P=0.36, İ3-14)� 

 

 

 

 



 

 

 

 

 

 

 

 

 

ˤ 3-1͸Ŋɍ/��T�2��GĉŲ4ɣ̮4ʄƈ 

 

 

 

 

 

gO| I΂Ù�ɣ̮ -�1�� 

gO| II΂ĉȖʠ˄5�G�Ť��
ĉŲ5ŔÙ2ɣ̮ -�1�� 

gO| III΂ĉŲ5ɣ̮ -�F
ɔĉĕˆ1ĉKņǏÈǩ -�G� 

 

 

 

 

� ����� 
����� ������

��� �� 412 89 58 

��� ��� 209 36 56 

��� ���� 0 2 80 



 

 

 

 

İ 3-1͸ŊɍőĵŲ/Ŋɍ�ĵŲ4ͥƈ4ŒʔŃþ 

� � � � � � � � � Tj\Ý5Ų4ǏKɼ"� 

 

 



 

 

 

 

 

 

 

 

 

İ 3-2͸ǖ©ŧ/Ǭ©ŧŊɍ
��T�”2��GĉŲ4ɣ̮4Ș̚ 

Tj\Ý5É¾ǏKɼ"�gO| III 4ͥƈ2+�-ɠʎĘ”.ǩƨŶ

ǩ(Fisher 4ȏɺɺɌȄŖƘ sequential Bonferroni Ȟ2DG˨ȏƘ

P<0.001)� 

 

 

 

 



 

 

 

 

 

 

 

 

İ 3-3͸ʤŎͩˡïƘ4ǖ©ŧŊɍ/Ǭ©ŧŊɍ
��T�”2��GĉŲɣ̮4Ș̚ 

Tj\Ý5É¾ǏKɼ"�gO| III 4ͥƈ2+�-ɠʎĘ”.ǩƨŶǩ Fisher 4ȏ

ɺɺɌȄŖƘ sequential BonferroniȞ2DG˨ȏƘ P<0.001� 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 3-4͸ǖ©ŧŊɍ/Ǭ©ŧŊɍ
��T�”4ĉŲŤʓǏ4Ș̚(ʲȁ5 SE) 

Tj\Ý5É¾ǏKɼ"�t-ȄŖ2DFɠʎĘ”.ǩƨŶǩ, sequential 

BonferroniȞ2DG˨ȏƘ,P<0.001)� 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 3-5͸ǖ©ŧŊɍ/Ǭ©ŧŊɍ
��T�4ĉŲŤʓǏ4Ș̚(ʲȁ5 SE) 

Tj\Ý5É¾ǏKɼ"�t-ȄŖ2DFɠʎĘ”.ǩƨŶǩ (sequential 

BonferroniȞ2DG˨ȏƘ P<0.001)� 

 

 

 

 

 



 

 

 

 

 

 

 

 

İ 3-6 A͸ǖ©ŧŊɍ/Ǭ©ŧŊɍ
��T�4ͤž4Ș̚(ʲȁ5 SE) 

Tj\Ý5É¾ǏKɼ"�t-ȄŖ2DFɠʎĘ”.ǩƨŶǩ (sequential 

BonferroniȞ2DG˨ȏƘ P<0.001)� 

 

 

 

 

 



 

 

 

 

 

 

 

 

İ 3-6 B͸ǖ©ŧŊɍ/Ǭ©ŧŊɍ
��T�4˅ž4Ș̚(ʲȁ5 SE) 

Tj\Ý5É¾ǏKɼ"�t-ȄŖ2DFɠʎĘ”.ǩƨŶǩ (sequential 

BonferroniȞ2DG˨ȏƘ P<0.001)� 

 

 

 

 

 



 

 

 

 

 

 

 

 

İ 3-6 C͸ǖ©ŧŊɍ/Ǭ©ŧŊɍ
��T�4ˉž4Ș̚(ʲȁ5 SE) 

Tj\Ý5É¾ǏKɼ"�t-ȄŖ2DFɠʎĘ”.ǩƨŶǩ (sequential 

BonferroniȞ2DG˨ȏƘ P<0.001)� 

 

 

 

 

 



 

 

 

 

 

 

 

 

İ 3-7 A͸ǖ©ŧŊɍ/Ǭ©ŧŊɍ
��T�4ͤž4Ș̚(ʲȁ5 SE) 

Tj\Ý5É¾ǏKɼ"�t-ȄŖ2DFɠʎĘ”.ǩƨŶǩ (sequential 

BonferroniȞ2DG˨ȏƘ P<0.001)� 

 

 

 

 



 

 

 

 

 

 

 

 

İ 3-7 B͸ǖ©ŧŊɍ/Ǭ©ŧŊɍ
��T�4˅ž4Ș̚(ʲȁ5 SE) 

Tj\Ý5É¾ǏKɼ"� t-ȄŖ2DFɠʎĘ”.ǩƨŶǩ  (sequential 

BonferroniȞ2DG˨ȏƘ P<0.001)� 

 

 

 

 



 

 

 

 

 

 

 

 

İ 3-7 C͸ǖ©ŧŊɍ/Ǭ©ŧŊɍ
��T�4ˉž4Ș̚(ʲȁ5 SE) 

Tj\Ý5É¾ǏKɼ"�t-ȄŖ2DFɠʎĘ”.ǩƨŶǩ (sequential 

BonferroniȞ2DG˨ȏƘ P<0.001)� 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 3-8͸ǖ©ŧŊɍ�ĵŲ/őĵŲ4”.��T�ǏKȘ̚(ʲȁ5 SE) 

Tj\Ý5ŲǏKɼ"�t-ȄŖǩƨŶȾ� 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 3-9͸ǖ©ŧŊɍ�ĵŲ/őĵŲ4”.ǩʻ�bǏKȘ̚(ʲȁ5 SE) 

Tj\Ý5ŲǏKɼ"�t-ȄŖɠʎĘ”.ǩƨŶǩ(P<0.05)� 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 3-10͸ǖ©ŧŊɍ�ĵŲ/őĵŲ4”.SbǏKȘ̚(ʲȁ5 SE) 

Tj\Ý5ŲǏKɼ"�t-ȄŖǩƨŶȾ� 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 3-11͸ǖ©ŧŊɍ�ĵŲ/őĵŲ4”.Ǭ©ŧŊɍǏKȘ̚(ʲȁ5 SE) 

Tj\Ý5ŲǏKɼ"�t-ȄŖɠʎĘ”.ǩƨŶǩ (P<0.05)� 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 3-12͸ǖ©ŧŊɍ�ĵŲ/őĵŲ4”.ǬƫɂÉ¾ǏKȘ̚(ʲȁ5 SE) 

Tj\Ý5ŲǏKɼ"�t-ȄŖǩƨŶȾ� 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 3-13͸ǖ©ŧŊɍ�ĵŲ/őĵŲ4”.˞ǏKȘ̚(ʲȁ5 SE) 

Tj\Ý5ŲǏKɼ"�t-ȄŖǩƨŶȾ� 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 3-14͸ǖ©ŧŊɍ�ĵŲ/őĵŲ4”.ƃ˝ǏKȘ̚(ʲȁ5 SE) 

Tj\Ý5ŲǏKɼ"�t-ȄŖǩƨŶȾ� 

 

 

 

 

 

 



 

3-3͸ʾş 

 

3-3-1. Ŋɍ���T�”4^Oc�D7ɓɐɥɅƞ4Ș̚ 

t�M�ͨ5±�.̣:G��+�4ɐɘ2D*-
Ċōɥ/ƱJH-�': (1) Ŋ

ɍ/��T�”.¾^Oc2ͧ˙1Ŷ�1�
(2) ��T�AŊɍ/ěȈ2ĉŲKÈƺ

"G�
(3) ĉŲŤʓǏ2+�-AŊɍ/��T�4”.;/L0Ŷ�1� (Hölldobler 

& Wilson 1990; Peeters & Ito 2001; Peeters & Molet 2010)�t�M�ͨ.T�bn”4ɓɐ

ɆƩ/ƒƩɥɅƞ�Ș̚�H-�G�Peeters (1993) 5
Ŋɍ/��T�”.ĉŲŤʓ

4ǮǏB¾^OcKȘ̚ 
Ŋɍ/��T��;<ě!ĉŲŤʓǏ.�*'�
¾^O

cŶ2+�-A��M�§ʁBzgz`M�§ʁ4D�2ͧ˙.51��/KĻĠ 

'�Ito & Ohkawara (1994)5
t�M�ͨ 33ʅ2��-T�bn”.ĉŲŤʓǏKȘ̚

 
%4Ŷ� 5 ʅ.5ͧ˙.�*'�
ȒF4 28 ʅ.5
Ŋɍ/��T��;<ě!

Ǐ.�G�/Kɼ '�='˙ʿE5
33ʅ4t�M�4ÝJ#�͹ʅ.¾^Oc (ͤ

ž) 2˙ �æþ��*'(�.
;/L04ʅ.5T�bn”.¾^Oc2ͧ˙1Ŷ

�1��/Kɼ '�n[crt�M�.5T�bn”.ĉŲŤʓǏB¾^Oc.ǩƨ

1Ŷ�ɼ�H'�
�4Ŷ5®4t�M�ͨ/ěȈ2ͧ˙1Ŷ.51����M�§ʁ

Bzgz`M�§ʁ4ĻĠ.5Ŋɍ4¾^Oc5��T�/Ș:-5G�2Ň�� 

(Lasius psammophhilus: 31.60Ê, Formica fusuca: 8.96Ê, Myrmica rubra; 9.11Ê, Marie 

1996)� 

n[crt�M�2��Gˉž4Ŋɍ / ��T�Ș5 1.27.
Ito & Ohkawara (1994)

.ĻĠ�H-�G Alate queen4 11ʅ.˯ş�H'ƀķÍ͵1.28Ͷ/ěȈ(*'�n[

crt�M�2��Gͤž4Ŋɍ / ��T�Ș5
1.13.�*'�
�H5 Kikuchi & 

Tsuji (2005) 2D*-ĻĠ�H' Alate queenʅ Probolomyrmex longinodus4ʤǹ (1.16) 

/ͨº -�G��E2
Kikuchi & Tsuji (2005)5
�4ʅ2��-Ŋɍ/��T��

;<ě!ĉŲŤʓǏ.�*'�/KĻĠ -�G�šɁɥ2
Gotoh& Ito (2008) 5 Alate 



 

queenʅ4SSt�M�2��-
��T��ĉŲK̤þ�$-�G�Ǖ.Ŋɍ�ƀķ

26 Ǯ4ĉŲŤʓǏKA*-�G�
ͤž4Ŋɍ / ��T�Ș5Ť��
1.14 .�*'

/ĻĠ '�1�
Peeters (1993) B Ito & Ohkawara (1994) .5
Ŋɍ/��T�”4

¾^Oc4ŶKʥ˴ɥ2Ȅ˵ -�1��
Kikuchi & Tsuji (2005)B Gotoh & Ito (2008)

.5
Ŋɍ���T�DFAʥ˴ɥ2Ň���/�ɼ�H-�G�t�M�ͨ2��-

ƛEH-�GŊɍ/��T�”4ĉŲŤʓǏB¾^OcŶ2+�-4×ˡɸʈ5
t�

M�ͨ2��GT�bn”4ƒƩɥ1̯�5'�-�Ť��A44
ɓɐɥ1̯�25

Ńɠ�Ň��ʅ��G�/Aɼ -�F
«Ƙ�E2ņ�4ʅ2��-Ȅ˵�HG:�

.�G� 

 

3-3-2. ɽ·ę̑ 

\�q�BŲ4�.04É¾�ʳȓKˡ��KǝE�2"G�/5
��u�”4ʳ

ȓ�4̙̜BÛě4�Tqc�K˱�ǝ�"�.—˫.�G(Hölldobler & Wilson1990)�

M�4ņ�.5
©ŧ 'Ŋɍ�ʳȓKˡ�
��T��ǬƫɂÉ¾4ͬˁBŲŅ.4

˚ͭ2ƚ£"G�Ǖ.
��T�AĉŲŤʓKA)
©ŧK 1�-ASbĉKɔ?�

/�.�G�n[crt�M�2��-
©ŧK 'Ŋɍ/��T�40)E�ʳȓ2

͈J*'�K̊̅"GƟ˫��G�
Ǯʅ25ǖ©ŧŊɍ4®2Ǭ©ŧŊɍ��-
Ǭ

©ŧŊɍ5�Ɓ”K̦ -őĵ -�' (İ 3-1)�ʏ 2ʋ4ʤǹ�E
ʳȓ˝4©ŧ5

8Ǩ±͋2̔�G/ʾ�EHG'@
5Ή7Ǩ2˚͗.�'Ǭ©ŧŊɍ5ïƁ=.2åɎ

 'É¾.�G/˳�G�%�.=#
Ǭ©ŧŊɍ/ǖ©ŧŊɍ40)E�ʳȓ2͈J

*-�'�K̊̅"G�ǖ©ŧŊɍ/Ǭ©ŧŊɍ4”.ĉŲ4ɣ̮4ʄƈKȘ̚ '/

�I
ǖ©ŧŊɍ5Ǭ©ŧŊɍ2Ș:ĉŲKɣ̮�$-�' (İ 3-2)�Ǭ©ŧŊɍ4�

̷2Aɔĉĕˆ1ĉKA*'É¾ (gO| III)5�'�
%4ͥƈ5ŇŃ¼�*' (İ

3-2)� '�*-
Ǯʅ25Ǭ©ŧŊɍ/ǖ©ŧŊɍ�\�q�Ý2őĵ -�-A


ǖ©ŧŊɍ�;<ɈĆɥ2ʳȓKˡ*-�G/˳�G�ǖ©ŧŊɍ/Ǭ©ŧŊɍ4”.



 

ĉŲ4ɣ̮ʄƈ5Ň��ɠ1*-�'�Ǖ.
ĉŲŤʓǏ5ǖ©ŧŊɍ/Ǭ©ŧŊɍ4

”.Ŷ51�*' (İ 3-4)��E2
©ŧK -�'�(�.1�
ĉŲ4ɣ̮4ʄƈ

2DFĉŲŤʓǏ2Ŷ��G�2+�-AȄ˵ '�
ĉŲŤʓǏ2ǩƨ1Ŷ51�*

' (İ 3-5)��4�/�E
ĉŲŤʓ4ņ�Ŋɍ
"1J)ȸĵɥ2ʳȓˆõ4Ͳ�Ŋ

ɍ�ʳȓ2͈J*-�'/ʤ̅¯�G�/5.�1��='¾^Oc2+�-AĉŲK

ɣ̮�$'ǖ©ŧŊɍ/
ĉŲKɣ̮�$-�1�*'ǖ©ŧŊɍBǬ©ŧŊɍ4”.

Ŷ51�*' (İ 3-7 A~C)� '�*-Ǯʅ.5
¾^Oc4Ŷ�˫ĭ/1FʳȓÉ¾

�ȜŖ -�G/Aʾ�EH1�� � 
Ǐ5ť1��
2É¾4Ǭ©ŧŊɍ�ɔĉ

ĕˆ1ĉKA*-�'��HE4Ǭ©ŧŊɍ5ǖ©ŧŊɍ�őĵ 1�Ų�E˚͗�H

''@
Ô»1É¾�őĵ 1�ǳ´�.5Ǭ©ŧŊɍAʃ2ɔĉKˡ��/��G4

�A H1�� 

n[crt�M�4��T�25
ŊɍDFAť1�A44
ĉŲŤʓ��*' (İ 

3-4)��4�/5
��T��ĉŲKɣ̮�$G�/Aȸĵɥ25ĕˆ.�G�/Kɼ

ĥ"G�='
ȉɗ (2013)� 2DG/
n[crt�M�.5 1 Ĭ©ŧ ' 1 É¾4

Ŋɍ�ʳȓKˡ*-�G'@
��T��E>'Öƌ2š"Gˠʰƈ (0.25) /Ș:


ˌ̘4ƥŐ (0.5) B®4��T�4ƥŐ (ɕ) (0.375) 4Ǖ�Ͳ�Ί�4ļĚ
��T�

2DGSb4ɓɔ���T�2/*-̴¸ɥìɧ��G�/21GΊ � 
Ǯɸʈ�

En[crt�M�4��T�.ɔĉĕˆ1ĉȖʠ˄KA+É¾ (gO| III)5�1�

*' (İ 3-2)� �A
Ǯʅ�ņŲƣ.�G�/Kʾ�G/
Ŋɍ�ĵ4Ų2�'��

T��ʳȓK“ō 1�*'�/5ͱ�.�G�%�.n[crt�M�2��-��

T�4ʳȓ�Ʋí�H-�G˫ĭ2+�-Ȅ˵"G�=#
ʏ�2Ŋɍ�ɪǁɥ2��

T�4ʳȓKƲ�G queenpolicing �ʾ�EHG�Ŋɍ2/*-5ˌ̘4ƥŐ2š"G

ˠʰƈ (r΅0.5) 4Ǖ�
��T�4ƥŐ2š"Gˠʰƈ (r΅0.25) DFAͲ�'@
Ŋ

ɍ5��T�94Ǌǈˡü (Tsuji et al. 1999) B
��T�ĉKͪ:G�/ (Monnin & 

Ratnieks 2001) 2DF��T�4ʳȓȢüKƲí"G�/�ǪƗ�HG� � 
n[



 

crt�M�5ņŲƣʅ.�F
Ŋɍ2DFÙ-4��T�2š ɪǁɥ2ǁ˲�ˡJ

HG�/5͛ �'@
�4ĕˆƣ5¼�(I��ʏ¤2Ŋɍ4őĵKɴE$GƦĻɄ

̓K̦ -
��T�4ʳȓKƲí -�Gĕˆƣ�ʾ�EHG���T�4ʳȓKđ

Fʭ=GŊɍőĵɄ̓2+�-5̡Ɓ˪Ǐ4M�4æͨʸ.̄:EH-�F (Ortius & 

Heinze 1999; Heinze et al. 2002; Hannonen et al. 2002; Dietemann et al. 2005; Monnin 2006)


ŊɍőĵɄ̓4őĵ5ŗͰɥ2˹ǝ�H
\�q���u�”.ŊɍőĵɄ̓�Ûǩ�

H-�G�/�ǝE�2�H' (Endler et al. 2004; Liebig et al. 2005)�Â�6
z��h

SSM�(Camponotus floridanus) .5
ŊɍőĵɄ̓5Ŋɍ�ɔL(ĉ4ˤ͠�2őĵ

 
��T�5%HE4ĉKŲ4͐�2=.ƅʕį2J'*-ʶ�-�G�% -
%

HE4ĉKŏ¬/ 'ŊɍőĵɄ̓2DF��T�4ʳȓ5Ʋí�HG(Endler et al. 

2004)� � 
n[crt�M�4��T�5ŲÝ2ĉ�1�Ɇȝ.AɔĉKˡ*-

�1�*'�/�E
Ǯʅ.5�4ĕˆƣ5¼�/ʾ�EHG�='ǧ̡
ĄŊɍ.ņ

Ųƣʅ4 Novomessor cockerelli.5
Ŋɍ�ĵŲ4��T�5ĉ/ǁ˲ -AʳȓKō

@GÉ¾�åɎ"G�Ǖ
ƃ˝/ǁ˲"G/ʳȓ�Ʋí�HG�/�ĻĠ�H' 

(Ebieet al. 2015)� � 
n[crt�M�4��T�5ŲÝ2ĉBƃ˝�őĵ"G 

1�2͈JE#
ɔĉKˡ*-�1�*'�/�E
Ǯʅ.5 N. cockerelli.ĻĠ�H

'Ɏ̌5Ƒ-5=E1���Ǖ.
ŵŇ1\�q�Kƺ+�kuiBSSM�ͨ.5


Ŋɍ/ɪǁǁ˲ -ŊɍőĵɄ̓KĒ�đ*'��T� (�jd�a����T�) 

�Ŋɍ/ɪǁǁ˲ -�1�®4��T�/ǁ˲"G�/.
ŊɍőĵɄ̓�Ù\�q

���u�2¸̮�H
��T�5ʳȓKƲí"G (Seeley 1979; Neumann et al. 1991; 

Endler et al. 2006)�n[crt�M�5ņŲƣʅ.�G�
Ŋɍ�őĵ 1�Ų.�*

-A��T�2DG©ȣ�ˡJH-�G/ʾ�EHG'@
�jd�a����T�K

ŏ¬/ 'ŊɍőĵɄ̓2DF��T�4ʳȓ�Ʋí�HGĕˆƣ5�G�ʏ�2��

T��ɔĉKˡ��/2D*-\�q�4ɓɔƣK¼�"G�/�ʾ�EHG�ɔĉ2

͈JG��T��őĵ"H6
%4æ
ùÓ̀5Ȭť"G'@
Ù-4��T��ìŷ



 

ɥ2ɔĉKˡ�/\�q�Ù¾4ɓɔƣ�¼�"G�ʤǹɥ2\�q�BŲ/��Ą»

.>G/�ì21G'@
��T�2DGɔĉ5̫þ 1�/��ʾ�Ǖ.�G(Cole 

1986; Ratnieks1988; Iwashi 2003)��4ʾ�Ǖ2+�-5
n[crt�M�2��G�

�T�4ʳȓ�Ʋí�H-�G˫ĭḰǝ.�G�A H1�� 

 

3-3-3. ĄŊɍí/Ǭ©ŧŊɍ4őĵ 

�˒ɥ2t�M�ͨ4ņ�5ĄŊɍí.�G�/�ĻĠ�H-�G (Peeters & Ito 

2001)�Ito (1998)5
ǵăMaM2��ḠǼ.t�M�4 74%�ĄŊɍíʅ.�G�

/KĻĠ '�n[crt�M�.Aǖ©ŧŊɍKĞ?Ų4ņ�5
ǖ©ŧŊɍ� 1É

¾.�*'�ŗ͔2
æŐ̴¸œɥm�g5
n[crt�M�.5 1É¾4Ŋɍ�ʳ

ȓKˡ*-�G�/Kɼ '(ȉɗ 2014)�='
n[crt�M�2��-˪Ǐ4ǖ

©ŧŊɍKĞ?ŲAJ#�2�*'�
%HE4Ų4;/L05ĉŲKɣ̮�$-�'

É¾� 1É¾.�*'�"1J)
�HE4Ų5ȌˆɥĄŊɍí (Functional monogyny) 

.�GĕˆƣKɼĥ -�G�ņŊɍíʅ.5ŲÝ2őĵ"G˪Ǐ4Ŋɍ�ɔĉKˡ�

�
ȌˆɥĄŊɍʅ.5ŲÝ2˪Ǐ4ǖ©ŧŊɍ�őĵ -�-A
ǧAÔ»1Ŋɍ(

��ɔĉKˡ� (Heinze & Gratiashvili 2015)�ȌˆɥĄŊɍí5�r�fM�§ʁ.D

�ɴEH-�G�
®4§ʁ.5ʃ.�F
Ŋɍ4ƒ̓Bͳ
ͭ̒Ȳ104ˎ̡ɥ˫ĭ

2D*-ɓ!G�/�ĻĠ�H-�G (Bourk & Franks 1995)� 

�Ǖ
n[crt�M�.5
ǖ©ŧŊɍ4®2Ǭ©ŧŊɍKĞ?Ų�Ɓ”K̦!-

ņ�˚͗�H'�Ǭ©ŧŊɍ4őĵ5
ņŊɍíʅ2��- 10Ū 18ʅ.ĻĠ�H-�

F(Bourke & Franks 1995; Brown 1999; Johnson et al. 2007)
ȌˆɥĄŊɍíʅ2��- 2

ʅ4>�ɴEH-�G (Pyramica hexamera: Ohkawara et al. 1993; Probolomyemex 

longinodus: Kikuchi & Tsuji 2005)�Ǯʅ2��-�Ɓ”K̦ -őĵ -�'Ǭ©ŧŊɍ

2504D�1Ɣó��G4(I���r ȓT�bn.�GŊɍ5
ĺǮɥ2ʳȓ2͈

"G­£±Ņ5ˡJ1��%4'@
ùÓ2Ʌþ 
ʳȓKˡJ1���T��\�q



 

�Ý2ņ�őĵ 
\�q�4ʩƺ2͈"GȈ�1­£2ø@G� � 
Ǯʅ.̦Ɓ

ɺ˾�H'Ǭ©ŧŊɍ5¾^Oc���T�DFAŇ��
%4ɓɔ2Rr�W��4

\bn���G�
ŲÝ4ͭKȧ̐"G'@
%4őĵ5\�q�2/*-Ň�1�ì

ɧ/ʾ�EHG� '�*-
Ǭ©ŧŊɍ5ŲÝ
A �5\�q�Ý.¿E�4Ɣó

Kǹ' -�G/ʾ�'Ǖ�˓�(I��%�.
ɿ')5n[crt�M�2��-

̦Ɓ˭EHGȀʻ4Ǭ©ŧŊɍ4̱Ơɥƨʹ2+�-��+�4ĕˆƣKȄ˵"G��

H=.2Ǭ©ŧŊɍ4őĵḰǝ ' 5+4²́�Ǆǿ�H-�G�ʏ�2
Bourke & 

Franks (1995)5
Ǭ©ŧŊɍ�ǬĒʙĉ (Sbĉ)Kɓɔ"Gɽ·Ŝɓʿ.�GĕˆƣK

̣:-�G�
Ǯʅ4Ǭ©ŧŊɍ�ɔĉKˡ*-�G˹Ʒ5ɣ˭.�1�*''@
�

4²́5n[crt�M�.5;/L0�F�1��ʏ¤2
Vargo (1993)5
Solenopsis 

geminata4Ǭ©ŧŊɍ� 2ǽͬĉ4ɓɔʿ4ƔóKǹ'"�/KĻĠ -�G� �

 
Ǯʅ4��T�5Ȍˆɥ2ĉŲKƺ)
ȸĵɥ2ĉKɔ?�/�.�G�/�E


Ǭ©ŧŊɍ�ǽͬĉKɔ?ìɧ5¼�(I��ʏ�2
Brown (1999)B Johnson et al. 

(2007)5
Messor andreiB Pogonomyrmex pima4Ǭ©ŧŊɍ�ɔĉKǋȀ 
ùÓõ/

 -ɓ=H'Ų2/0=G�/Kɼĥ -�G� � 
n[crt�M�Kͫˁ -

Aǖ©ŧŊɍ(�.1�
Ǭ©ŧŊɍA˚ͭȢüKˡJ#
ǬƫɂÉ¾4̡̞2�G�

/�E
n[crt�M�.˚͗�H'ņ�4Ǭ©ŧŊɍ�ùÓ4'@2őĵ"Gĕˆ

ƣ5¼�(I�(Ŭē 2010)��Ǖ
Kikuchi & Tsuji (2005)5
ʛ 85%4Ŋɍ�Ǭ©ŧ.

�G P. longinodus2��-
".2̣:' 3ʅͨ4²́K�-5@G�/5.�#
Ǭ

©ŧŊɍ�Ą2ʤŎͩˡ2ňǌ 'ʤǹ.�GĕˆƣB
Ȏ4ʳȓǪ2©ŧ"G'@2

Ǭ©ŧŊɍ�ɓ=H'Ų2ɝ=G
̬Ɖ©ŧƭɞ�K˚ɖ"GĕˆƣKǄǿ -�G�

�HE4ǧƘ4ͺ+4²́2+�-5
n[crt�M�.˚͗�H'Ǭ©ŧŊɍ2+

�-́ǝ.�G�A H1�� 

 

3-3-4. ņŲƣ 



 

Ǯʅ4ɓƩ.ȟɩ":�Ʌƞ4�+5
Ŋɍ�ĵ4Ų�̦Ɓ.
 �A 3Ɓ”4̄Ǽ

K̦ -Ͳ�ͥƈ.åɎ '�/.�G (ƀķ : 60.12%)��4D�2Ŋɍ�ĵŲ�˙ 

�Ͳ�ͥƈ.őĵ"G�/5
͕ ǁ 'Ų”4ˠʰ͈Æ�æ�E1�'@Ǔ˳.�1�

�
n[crt�M��ņŲƣ.�G�/KƐ�ɼĥ -�G�ņŲƣ4M�.5
͹

+4\�q��ʉ”ɥ2æ͚ '˪Ǐ4ŲKA)
��T�ˌ̘(�.1�
��T�

2DFǬƫɂÉ¾Bͭ�ˡ�ǴK -�G (Debout et al. 2007)�M�.5ņŲƣ5Ĕ�

�EɴEH-�F(Way 1954; Traniello & Levings 1986; Buschinger et al. 1994; Ebie 

et al. 2015)
��+�4t�M�ͨ.AɴEH-�G (Hypoponera bondroiti: Yamauchi 

et al. 1996; Pachycondyla goeldii: Denis et al. 2006)�Ɏĵ
ņŲƣ`bl�4̱Ơɥƨʹ2

+�-
10±�4²́�Ǆǿ�H-�G (Snyder & Herbers 1991; Banschbach & Herbers 

1996; Pedersen & Boomsma 1999; Dillier & Wehner 2004; Denis et al. 2006; Debout et al. 

2007; Gotoh & Ito 2008; Lanan et al. 2011)�%4�.A ˫1ʾ�K 8ʅͨƼ�G� 

 

(1)˚ͭR�M4ƸŇ (Denis et al. 2006; Lanan et al. 2011) 

(2)ƾͪʿBŜɓʿ2š"G\�q�4͊ˣ (Denis et al. 2006) 

(3)ɣ̮Ȕ͑4ɠ1GǬƫɂÉ¾4ͬˁ (Pedersen & Boomsma 1999; Gotoh & Ito 2008) 

(4) Ų4Ʉɐɥ1í͌ (Debout et al. 2007) 

(5)ƢȺ1Ț̌Ńþ94šƠ(Denis et al. 2006) 

(6)ŲëH4̭ʄ4òɔɄ (Debout et al. 2007) 

(7)ņŊɍ\�q�2��GŊɍ”4̙̜4˱ȧ (Pedersen & Boomsma 1999) 

(8)��T��ɔĉ"Gʅ2��GŊɍ/��T�”4̙̜4˱ȧ (Snyder & Herbers 

1991) 

 

n[crt�M�.ņŲƣ�̫þ '̱Ơɥƨʹ2+�-́ǝĕˆ1²́���+�

�G�ǧé5 (1) .
ņŲƣ.5˚ͭúɌ�ŀ"�/2͈Æ"G�ņŲƣ\�q�5



 

ʉ”ɥ2æ͚ '˪Ǐ4ŲKA+�/�E
Ų/ġį4ͭ̒Ȳ/4”4̗͚�Ȭť"G

'@
ìɖĕˆ1ͪɄȲ̀�ŀö"G(Dillier & Wehner 2004; Lanan et al. 2011)�n[c

rt�M�4��T�5
�g�Ý2ťǏőĵ"GĎʻɩƃ˝Kͭ/ -ŋ?(Ŭē® 

2010)�%4'@
�4́ǝ5n[crt�M�.ņŲƣ�̫þ '̱Ơɥƨʹ2+�

-́ǝ.�Gĕˆƣ��G�(2) 2+�-A
n[crt�M�.́ǝ.�G(I��

n[crt�M�2��GņǏ4^l�OnŲ5%4�̷�ƾͪʿBŜɓʿ2ɹŁ�

H-A
\�q�Ù¾�Łȵ�HG�/51��A H1�͵McGlynn et al. 2004 ; Ellis 

& Robinson2014Ͷ��G�5
ƾͪʿBŜɓʿ2DFǊǈ�H'^l�OnŲÝ4É¾

5ě!\�q�4®4Ų2̵͛"G�/�.�G(I�(Orivel & Dejean 1999)�(3) 2

+�-A
n[crt�M�.́ǝ.�G�n[crt�M�.˚͗�H'ņǏ4^l

�OnŲ5
ǬƫɂÉ¾KúɌɥ2ͬˁ"G'@2Ȍˆ"G�A H1��ǻHǺ2ɓ

ƥ"GņŲƣ4SSt�M�2��-
%4ĕˆƣ�̊̅�H-�G(Gotoh & Ito 2008)�

M�4ǬƫɂÉ¾5�˒ɥ2ƫͅ"G'@2̱ 'ɒĿǳ´�ɣ̮Ȕ͑.ɠ1G�ɹ 5

Ͳ�ȯƈ/¼�ȱƈ�Ɵ˫/1F
ĉBƃ˝4ɓő25Ͳ�ȱƈ�Ɵ˫/�HG

(Scherba 1959)�Ǯ̄ǼĶ2��-n[crt�M�4Ų5
á4”(12Ή4Ǩ)
ǰǫ�

E˚͗�H1�*'��H5Ǯʅ�á4”Ķ�2ʂü 
ń4”Ķ�4ǰǫ2ħŲ -

�G'@/ʾ�EHG��4�/�EǮʅ5ȚÌ4Ńþ2Ơ!-ŲKʂü -�Gĕˆ

ƣ�Ͳ��ěȈ2ǬƫɂÉ¾2+�-A
ɣ̮Ȕ͑2Ơ!-DF̱ 'ɒĿ2ʂü�$

-�Gĕˆƣ�ʾ�EHG�='
(4)2+�-A
n[crt�M�.́ǝ.�G(

I��Ķ�2ŲKÀGʅ2Ș:
ȋ�Bǰǫ2ħŲ"Gʅ5ħŲ"Gʉ”2Ʉɐɥ1í

͌��G�n[crt�M�5ǰǫÝ4͌EH'ʉ”2ħŲ"G'@
\�q��ƫͅ

 -É¾Ǐ�ŀ�G/
�̷�ʉ”ɥ2Ɉʊ 'Ų2ʂü"G4�A H1��%4®


̍͜4/�2^l�OnŲ4�̷�ňJH'ļĚ.A\�q�Ù¾94Ɠ͡�͌Ŗɥ

/̣:'²́ (5) 2+�-A
n[crt�M�2��GņŲƣ4őĵḰǝ.�G

(I���Ǖ
(6) 2+�-5
n[crt�M�5 Alate queenʅ.�G�/�E (ʏ



 

2ʋ)
̱ Ơ.�1� 
(7)2+�-A
n[crt�M�5ĄŊɍʅ.�G�/�E (ʏ

3 ʋ)
�4ĕˆƣ51�(I���E2
(8)2+�-A
n[crt�M�4��T

��ɔĉKˡ*'˹Ʒ5ƛEH-�1��/�E
˭̠>51�(I�� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

ͼʋ͸ƫ˝”4Ų³”˾̈ 

 

 

 

 

 

 

 

 

 

 

 

 



 

ͼʋ͸ƫ˝”4Ų³”˾̈ 

 

4-1͸˂ǣ 

ɽ·ƣǛ˝5̡ʰʿ2š"GƳ̒Kˡ�
̴ ¸ɥìɧKͲ@G'@2
Ų³”K˾̈

"G͵M�: Vander Meer & Morel 1998; ɽ·ƣtiͨ: Singer et al. 1998Ͷ�ʺþ '6�

F4ƫ˝5
̋ þƘǏǢ”±Ý2\�q�Ʌǩ4�ˍ��Kɋƛ"G͵ Isingrini et al. 1985; 

Feneron & Jaisson 1995; Signorotti et al. 2013Ͷ��ˍ��5ƫ˝4¾ˤȻþțʞ͵Cuticular 

Hydrocarbons, ±� CHCs /ɭɞͶ/ -ˤɎ�H
ŲÝ2��-É¾”4ǽͬ©ǅB

Y����Y�ˡJHG/Ų³”. CHCs�Ûǩ�HG͵ Vargo & Passera 1991; Lenoir et 

al.1998Ͷ�%4ʤǹ
Ų³”4É¾0� .�H6%4ƫæ5º-�G�2 É¾4ƫ˝

�å·*'/�
2É¾5¥�4 CHCs4ƫæBʢƫKɺ˾ 
ɠ1G/�25Ǌǈɥ

1ˡü9/ɣũ -���
º'ƫæBʢƫ.�H6ǽͬ©ǅKˡ�10
čŋɥ1ˡ

üKɼ"�Â�6
Ozaki et al.͵ 2005Ͷ5
ǗǮ2ƅ�æź"GX�SSM�͵ Camponotus 

japonicusͶ.5
��T�5ɠ1G\�q�ɘǴ4É¾2š -Ǌǈɥ2ƽˑ�
%4

CHCs5\�q�Ʌɠɥ1ʢƫȘKɼ"�/KǝE�2 '� 

��+�4M�ʅ.5
��T�”4Ǌǈˡü25Ų”4̗͚�͈Æ -�G�/�

ĻĠ�H-�G�SScM�Ū͵PheidoleͶ2Ū"G P. tucsonica/ P. gilvescens.5


ɠ1G\�q�4É¾2š"G��T�4Ǌǈƣ5
\�q�”4̗͚�̰�ļĚDF

A̡�/�4Ǖ�Ǝ�͵Langen et al. 2000Ͷ�ěȈ2
Ų”4̗͚�͚HG;0��T�

”4Ǌǈƣ�ŀ"�/�
w�VM�Ū4�ʅPlagiolepis pygmaea͵ Nicolas & Serge2008Ͷ

Bk�WM�4�ʅ Oecohyllas maragdina͵Newey et al. 2010Ͷ.Aɼ�H-�G�ʱƏ

FKA+M�ʅ.5
��T�5̡�2�G®Ų4��T�/ͥʳ2ǁ˲"GȌ·��

G'@
%4Ų4 CHCs ƫæKœʽ 
ǊǈˡüKʯĤ"G4(/ɐ˱�H-�G

͵Dear-enemy²́Ͷ��Ǖ
Sanada-Moriura et al.͵ 2003Ͷ5
M��M�͵Pristomyrmex 

pungensͶ2��-
Ų”4̗͚�̡�/�;0��T�”4Ǌǈƣ�ŀ"�/KĻĠ



 

 '�˙ʿE5
M��M�5ͥʳ2ħŲļƯKʂü"G'@
Ž2ʱƏFKǔ'2 

1�H61E#
Ų”4̗͚�̡�Ų4��T�2š -Ǌǈɥ2ƽˑ�/˱̼ '� 

ʏ�ʋ.5
n[crt�M��ņŲƣ4ɽ·ę̑K/G�/Kɼ '�ņŲƣʅ4

ļĚ
\�q�͵Ų”Ͷ4��h�5�ǝɲ.�G�
Ų”4̗͚�̡�/�25%H

E4Ų5ě!\�q�2Ū"G/ǪƗ�HG�%4ʤǹ
Ų”4̗͚�̰�/�;0


��T�0� 5DFǊǈɥ2ƽˑ��/�¢Ȱ�HG�M�2��GŲ³”˾̈2+

�-�H=.ɸʈ�H-�'ņ�5
ĄŲƣ4M�KƱ*'A4.�F
ņŲƣ4M�

2͈"Gɸʈ5ť1�͵ Lahav et al.1999; van Wilgenburg et al. 2006, 2007; Steinmeyer et al. 

2012Ͷ�ņŲƣʅ.�GZM�Ū2Ū"G Lasius flavus ͵Steinmeyer et al. 2012ͶBɷȷ

2"? CataglyphisŪ4M� C. niger͵Lahav et al.1999Ͷ.5
ɠŲ͵\�q�Ͷ4��

T�2š -Ǌǈɥ2ƽˑ��/�ɼ�H-�G�
Vut�M�§ʁ4�ʅ

Myrmeciani griceps .5
��T�5Ų͵\�q�Ͷ³”.51�É¾2š -ɅëǊ

ǈɥ2ƽˑJ1��/�ĻĠ�H-�G͵van Wilgenburg et al.2007Ͷ�='
TgM�§

ʁ2Ū"G Lridomyrmex purpureus .5
��T�5ɠ1G\�q�4É¾K˾̈ -

Ǌǈɥ2ƽˑ��
ě!\�q�4ɠ1GŲ4��T�2š -AƎ�ǊǈƣKɼ"�

/�ĻĠ�H-�G͵van Wilgenburg et al. 2006Ͷ��4D�2
ņŲƣ4M�2��G

Ų³”˾̈Ȍȇ5˪͙.�G�ĄŲƣ4M�.�H6

Ų΅\�q��.�G�"1

J)
Ų³”±Ņ5Ù-ɠ1G\�q�ɘǴ4M�.
Ų³”4É¾4>KĒ�ØHH

6D�� � ņŲƣ4M�4ļĚ
ě!\�q�.�G2A͈JE#
ěŲ/ɠŲ2

É¾�őĵ"G�%4'@
Ų5ɠ1GļĚ.A
ě!\�q���u�.�H6Ē�

ØHGƟ˫��G�
ɠ1G\�q�4É¾5ƶ=1�H61E1��n[crt�M

�4ļĚ
ě!\�q�ɘǴ4É¾�ǰǫ4ɠ1GļƯ.ħŲ -�G�
��T��

Ų³”K˾̈ -�G�5ǝE�2�H-�1��Ǯʋ.5
��T�Kɖ�' 2ʅͨ

4m_O�.ǊǈƣlbnKˡ�
��T��Ų³”K˾̈ -ǊǈˡüKɼ"�KȄ

˵"G� 



 

� Ǜ˝4¾ˤ25XiX��jXb͵cuticular waxͶ/ģ6HGˇ̓��F
¾ˤ�E4

țæ4˚ɣK͊�Ɣó��G͵Fielde 1901; Hölldoblor & Wilson 1990Ͷ�%4 ƫæ5æŐ̀

4Ň�1�ǆɣƣ4Ȼþțʞͨ.͵Guerrieri et al. 2008Ͷ
¤Ȏɥ2Ȉ�1\��qZ�`�

�4'@2Ȍˆ -�G͵Hölldoblor & Wilson 1990; d’Ettorre & Lenoir 2010Ͷ�Â�6
̹

Ðˡü2��-ɠƣ4É¾K˿Ƌ"G
ƣzQ����͵ U: Nakanishi et al. 2013, ti: 

Hrabar et al. 2015,T�V��`:Hughes et al. 2015ͶBĈ͏Kşɴ '͔2Ų³”4̉Ƭˡü

KÇ"
̉ĻzQ����͵ ti: Li et al. 2014,M{��`: Wu et al. 2014Ͷ�ɴEH-�G�

='
ǧ̡4ɸʈ.5
ŜɓuR Pseudacteon spp.��bn4M�K̳8/�
CHCsKìɖ

 -�G/��ĻĠA�F͵Mathis & Tsutsui 2016Ͷ
Ǜ˝4¾ˤ2őĵ"GȻþțʞ4Ȉ�

1Ɣó�ǝE�2�H-�G� 

M�2��G CHCs5

ʅɅɠƣ�͵Neems & Butlin 1995; Lenoir & Yamaoka 1997; Dapporto 

2007Ͷ/
Ų͵\�q�Ͷ³”Ʌɠƣ���G�
ʅɅɠƣ�/5
ʅ2D*- CHCs4ƫ

æ�ɠ1G�/.

Ų͵\�q�Ͷ³”Ʌɠƣ�/5
ěʅ.�*-A\�q��ɠ1G

/ CHCs 4ʢƫȘ�ɠ1G�/KƨĢ"G�='
ě!\�q�.�*-ASb/�b.

CHCs 4ʢƫȘ�ɠ1G
ƣɅɠƣ�͵ Vander & Morel 1998; Howard & Blomquist 2005; 

Chernenko et al. 2012Ͷ�B
ě!�b.�*-AT�bn�ɠ1G/ CHCs4ʢƫȘ�ɠ1

G
T�bnɅɠƣ�͵Langen et al. 2000; Antonialli et al. 2007; Hojo et al. 2009; Ruel et al. 2012Ͷ

AɴEH-�G��E2 CHCs5
ͳBĉŲ4ɣ̮ɆƩ104ɓɐɆƩKďǟ"G�/Aɺ

˾�H-�F͵Hölldobler 1995; Peeters et al. 1999; Cuvillier-Hot et al. 2001; Monnin 2006; 

Evison et al. 2012; Teseo et al. 2014Ͷ
M�4\��qZ�`��2��-Ȉ�1ƔóKǹ'"� 

Ǯʋ.5
CHCs �A+˪Ǐ4Ɣó4�)

Ų͵\�q�Ͷ³”Ʌɠƣ�2ȟɩ"G�

M�.5 CHCs4ʢƫȘ�Ų͵\�q�Ͷ³”.Ûǩ�H
ɠ1GŲ͵\�q�Ͷ/4”.

CHCs4ʢƫȘ�ɠ1G'@
ɠ1GŲ͵\�q�Ͷ4É¾2Ǌǈɥ2ƽˑ��/�ɴEH

-�G͵Â�6
Steinmeyer et al. 2012Ͷ�M�4��T�2DGɠ1GŲ͵\�q�Ͷ

4É¾94Ǌǈˡü/ CHCs 4͈Æ5 1980 Ɓ°ƘĂ�EĻĠ�HGD�21F



 

͵Flectcher & Michener 1987; Vargo & Passera 1991; Soroker et al. 1995; Vander Meer & 

Morel 1998; Wagner et al. 2000; Akino et al. 2004; van Wilgenburg et al.2007; d’Ettorre & 

Lenoir 2010; Smith et al. 2012; Kather & Martin 2015Ͷ
ņ�4ɸʈ.5��T�4 CHCs

4ʢƫȘ�Ų͵\�q�Ͷ”.ɠ1G�/�Ɠ͡"G/ǂȰ�H-�G� � 
��

T��ɠ1GŲ͵\�q�Ͷ4É¾�A+¾ˤȻþțʞ2ďƠ 
ǊǈˡüKɼ"�/

�ɺ˾�H'Â5ť1��Ozaki et al. ͵2005Ͷ5
X�SSM�4��T�4¾ˤ�E

Ƶå 'Ù-4þœɄ̓͵¾ˤʘƵåɄͶB%��EĄ͚ 'Ȼþțʞ
Ȼþțʞ±Ņ

4ƫæKU�bx�c2Ľź 
��T��0H2š -ǊǈˡüKɼ"�KȄ˵ '�

Ozaki et al.͵2005Ͷ5�4ưȞ2DF
��T��¾ˤ4ȻþțʞKư��F2Ų³”

K˾̈"G�/Kɼ '��4D�1ưȞ2DF
��T��¾ˤ4ȻþțʞKư��

F2 -Ų³”˾̈K˾̈ -�G�/Kɺ˾ 'ɸʈ5
X�SSM�͵Ozaki et al. 

2005Ͷ±Ņ.5
zgz`M�§ʁ2Ū"GĐʇM�4�ʅ Pogonomyrmex barbatus

͵Greene & Gordon 2007ͶB Linephithema humile
Aphaenogaster cockerelli͵ Diane et al. 2000Ͷ

.AɴEH-�G��HE4×ˡɸʈ.ĻĠ�H'ʅ4�)
A. cockerelli 5ņŲƣʅ

.
ȒFͻʅ5ĄŲƣʅ.�G�Diane et al.͵2000Ͷ5
A. cockerelli4��T�4¾ˤ

2őĵ"G¾ˤʘƵåɄB%��EĄ͚ 'Ȼþțʞ
Ȼþțʞ±Ņ4ƫæKU�bx

�c2Ľź '�% -
��T��ě!\�q�/ɠ1G\�q�ɘǴ4%H&H4

ƵåɄ2š 
04D�2ďƠ"G�K˯ş '�%4ʤǹ
��T�5ɠ1G\�q

�4��T��EƵå 'ʘƵåɄBȻþțʞKĽź 'x�c2š -Ɛ�Ǌǈˡ

üKɼ '42š 
Ȼþțʞ±Ņ4ƫæKĽź 'x�c2š -ǊǈˡüKɼ�1

�*'�/�E
̇ ʿE5��T��¾ˤ4ȻþțʞKư��F2 -Ų³”˾̈K˾

̈ -�G/ʤ̅,�'��4D�2
��T��¾ˤ2őĵ"GȻþțʞ±Ņ4ƫæ

2ďƠ -ǊǈˡüKɼ"ĕˆƣA�G'@
ƪ—2˺ÄKˡ�Ɵ˫��G� � 


ņŲƣ4>1E#
M�2��-
��T��¾ˤ4ȻþțʞKư��F2 -Ų³”

K˾̈ 
ǊǈˡüKɼ"�/�ɺ˾�H'ɸʈ5J#�ǏÂ �1��='��M�



 

§ʁBzgz`M�§ʁ(�.1�
DFƅ�æͨʸ4M�2��-Ų³”˾̈ȌȇK

˼ʠ2Ȅ˵"GƟ˫��G� 

Ǯʋ.5
ņŲƣʅ.�Gn[crt�M�4��T��¾ˤ4ȻþțʞKư��F

2 -Ų³”K˾̈ ǊǈˡüKɼ"�KǝE�2"G�".2̣:'/�F
��T

�Kɖ�' 2ʅͨ4ǊǈƣlbnKˡ�
��T��Ų³”K˾̈ -ǊǈˡüKɼ"

�KȄ˵"G�='
ɠ1GŲ4��T�”. CHCs4ʢƫȘKȘ̚"G�ǧƘ2
�

�T��¾ˤ�EƵå '¾ˤʘƵåɄBȻþțʞ
%H±Ņ4ƫæ40H2ďƠ"G
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4-2͸ǕȞ 
 

4-2-1͸˚͗ 

˚͗ǕȞ5ʏ¤ʋ.̣:'ǕȞ/ěȈ.�G�
Ǯʋ2͈Æ"G̷æ2+�-5ǉ@

-̣:G�ǔȹɮāǗɚŹʊ̽Ŭʁœͮ2͕ǁ"G
V���4Ȃ�͵37˚05’N, 138˚37’EͶ

/ǔȹɮ
˃ÝŹ˃Ýʏ¤h��͵ 38˚00’N, 139˚30’EͶ̡̞4͙ǫǸ
ȶ̑ɮə̑Ź>1

�)Ő0A4Ȃˌɀͮ2͕ǁ"G
>1�)Ő0A4Ȃ�͵ 34˚57’N, 136˚07’WͶ.˚͗

Kˡ1*'�
V���4Ȃ�/
˃ÝŹ˃Ýʏ¤h��5ʛ 120km

V���4Ȃ�

/
>1�)Ő0A4Ȃ�5ʛ 320km͚H-�G�
V���4Ȃ�.5
2009Ɓ�E

2012 Ɓ4 4 Ǩ�E 11 Ǩ4”
�D%ͺ̪”2�ƈ4”͒.˴ 40 Ĭ͵̄Ǽ”

͒:15.08±1.146 Ǘ, ƀķ±SEͶ̄ǼKˡ�
Ǯʅ�ħŲ -�Gǰ)ǫKĬĐ '�
V

���4Ȃ�.5
20m 4ŸŦ/ 10m î>2ćK+�'��|.n[crt�M��

ħŲ -�'ǰ)ǫ”4̗͚KȰŖ 
%HKŲ”4̗͚/ '�ŸŦB��|.ȰŖ

�ĕˆ1ļĚ25
Ķİ�2Ų4»ʶK˶͂"G�/2D*-Ų”4̗͚Kƛ'�
˃

ÝŹ˃Ýʏ¤h��̡ ̞4͙ǫǸ5\p�
MT�kK ¾/ '¤ȎǸ/bW4ªų

Ǹ�EƫG�
̊ ͗Kˡ*'45\p� ¾4¤ȎǸÝ.�G�
˃ÝŹ˃Ýʏ¤h��

̡̞4͙ǫǸ.5
2010Ɓ4΀Ǩ/΁Ǩ2˴ͻĬ̄ǼKˡ*'�
>1�)Ő0A4Ȃ�

5 2001 Ɓ2“Ĳ '̽ŬKl��/ '̸ŹÚĲ.
\p�BMT�kK ¾/ '

¤ȎǸ/bW
w±V4ªųǸ
ʌǸ
ȱĶ
˕Ķ10�Eȇƫ�H
͠ʆ5ʛ 34ha

.�G�
>1�)Ő0A4Ȃ�.5
2010Ɓ4ͽǨ�E 11Ǩ4”2˴ 12Ĭ̄ǼKˡ

*' (ͽǨ: ͺĬ; ;Ǩ: ͺĬ; ͿǨ: ͹Ĭ; ΀Ǩ: ͺĬ; ΁Ǩ: ͺĬ; 10Ǩ: ͺĬ; 11Ǩ: 

͹Ĭ)�":-4̄Ǽ.5
˚͗ 'ǰ)ǫKɸʈŘ2ƺ)ż*'Ƙ
y�djnBñ

Ŗu^�10Kɖ�-ƪ—2Ł 
ğ˝ʓKɖ�-ǰ)ǫÝ4ƫ˝KđFå '�̊ ͗

 'É¾4T�bnKêë 'Ƙ
É¾ǏK˶͂ '�ŗͰŘ2ƺ)ż*-�EǊǈƣ

lbnKˡ�=.4”
ɶˊKǐ�'|�bijXZ�b.ęŲKͫˁ '�ͫ ˁǳ´



 

5Žȯ/ 
ͭ/ -V�uR͵Lucilia caesarͶ4ƃ˝K��
ȱƈ̄ʔ4'@țKĞ

=$'ˈˇʪKZ�bÝ2ʶ�'͵Ŭē® 2010Ͷ� 

 

4-2-2͸Ǌǈƣlbn 

ŗͰ͹΂�š�4Ǌǈlbn 

��T�”4Ǌǈƣ4ʄƈK˺Ä"G'@
�š�4ǊǈlbnKˡ*'�ě!Ųɘ

Ǵ4��T�0� ͵±�
ěŲ4lbnͶ. 16 �M 84 Ĭ4lbnKˡ�
ɠ1G

ŲɘǴ4��T�Kɖ�'lbn͵±�
ɠŲ”4lbnͶK 62�M. 311Ĭˡ1*

'�ěŲ4lbn2+�-5
":-
V���4Ȃ�.˚͗ 'ŲKɖ�'�ɠŲ”

4lbn4�)

V���4Ȃ�.˚͗ 'Ų4”.4lbn2+�-5
Ų”4̗

͚��D% 0Ή400m͚H-�GŲKɖ�- 51�M. 256Ĭˡ�

V���4Ȃ�.

˚͗ 'Ų/
˃ÝŹʏ¤h��.˚͗ 'Ų4”4lbn2+�-5 3�M. 15Ĭ

ˡ�

V���4Ȃ�.˚͗ 'Ų/
>1�)Ő0A4Ȃ�.˚͗ 'Ų4”4l

bn2+�-5 8�M. 40Ĭˡ1*'� 

ě�4Ų�E 2É¾
�G�5ɠ1GŲ�E 1É¾#+��T�Kµƨ2̳L(�%

 -
�É¾4˅̷2��V�YKˡ�
˯şKˡ�ï4 10 æ”
IʜKǐ�'ɪƖ

5.0cm4|�bijX`���2ë�2ʶ�'�%4Ƙ
IʜKǐ�'ě^Oc4ë4

|�bijX`���2 2 É¾KěǢ2ØH
2 É¾4ˡüK 10 æ”˯ş '�Ǌǈ

ƣb\MK±�4D�2+�'� 

� � 0΂Ⱦˮ 

� � 1΂˲˰4˲HĚ� 

� � 2΂̵�G 

� � 3΂�0 ͵ˉ̷4ȐǤͶ 

� � 4΂Ǌǈ͵Ƌ*ƏG
Ĩ>¯�ˡȽͶ 

� � 5΂͉�͵ͅ�ǊǈͶ 



 

Sunamura et al.͵ 2009Ͷ2DGM�e�i�M�͵ Linepithema humileͶ/ Vogel et al.͵ 2009Ͷ

2DG Diacamma nilgiri2��GǊǈƣb\MKċʾ2 
b\M 0/b\M 15͟Ǌ

ǈɥ1ˡü
b\M 2Ή5 5Ǌǈɥ1ˡü/>1 '�˯ş�
ęb\M4ĬǏK˶͂

 '�2É¾�04ŲɘǴ.�G�K˯şʿ�êǓ.�1�D�
":-4lbn5{

�O�o -ˡ*'�lbn5ě!�M4Ų. 5Ĭ±�ˡ�͵replicationͶ
ęŲ4�M

.ˡ*'lbn4ƀķÍKŲ”4Ǌǈƣ/ -Ʊ*'�'( 
ě!��T�5¤ƈ/

Áɖ 1�*'�˯şƘ
lbn.Áɖ '`���5�H�2ȡ�
Iʜ5lbn�

/2đFǦ�'�Ù-4lbn5ŲK˱¾ -�E 7Ǘ±Ý2ˡ*'� 

� Ǌǈƣ5
˯ş�H'b\M4ǧŇÍ͵±�
ǧŇb\MͶ͵ Sunamura et al. 2009; 

Steinmeyer et al. 2012; Buczkowski 2012; Pikartet al. 2015Ͷ/Ǌǈƣ4ʄƈKˤ"

aggression index͵ ±�
AI/"GͶ͵ Pacheco & Claro 2015; Pikart et al.2015Ͷ.˺Ä '�

AI5±�4ƊKɖ�-ʒå '� 
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iAI / if 
F 5
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ęb\M4ĬǏ
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ŗͰͺ΂Ų94ţØlbn 

lbn4ǕȞ5
Kikuchi et al.͵2007ͶKċʾ2 
35É¾±�4��T�/Ǭƫɂ

É¾�őĵ"GŲKɖ�'�ǰǫK˱¾ -�E�̪”M�KɶˊŲ2Ŗɱ�$'Ƙ


Áɖ"GŲ4Ù-4��T�2ě!˔4��V�YKˡ1*'���V�YKˡ1*-

�E 24 Ǣ”Ƙ2
ţØ×4Ų/ě!Ų='5ɠ1GŲ�E��T�K 1 É¾̳7͵±

�
ţØ��T�/"GͶ
˅̷2ë4˔4��V�YKˡ*'�IʜKǐ�'|�b

ijX`���2 10 æ”ʶ�'Ƙ
ţØ×4Ų4ˁŘÝ2ţØ��T�KØH
ţØ

��T�/ǁ˲ 'ŲÝ4��T�͵ ţØ×4Ų2ħŲ -�G��T�Ͷ4ˡüK˯



 

ş"G//A2xmS2͂ɛ '� 

ˡü˯ş5
ţØ��T�/ŲÝ4��T�4ǁ˲ĬǏ� 100Ĭ2̮"G=.ˡ*'�

Áɖ"G��T�4ͳK�Ŗ2"G'@2
ǔƫ˝�ŲÝ2őĵ"GǪ”2lbnKˡ

1�ļĚ25
¾ˤ4˔Kċʾ2 -ʺþ '6�F4��T�KţØ��T�/ -

Áɖ 1�D�2 '�='
ţØ��T�/ŲÝ4ǔ��T�4ǁ˲2+�-5˯ş

 1�*'� 

ŲÝ4��T�2DGţØ��T�2š"Gˡü4Ǣ”ɥ1ŃþKɴG'@2
ţØ

 -�E 12Ǣ”Ƙ/ 24Ǣ”Ƙ2AÞ7˯şKˡ1*'��4˯ş2+�-A
ţØ�

�T�/ŲÝ4��T�4ǁ˲ĬǏ� 100Ĭ2̮"G=.ˡ*'�lbn5
��T�

KţØ 'ɪƘ4˯ş/ 12Ǣ”Ƙ
24Ǣ”Ƙ4˯şK 1djn/ -
ě!�M4Ų

. 5djnˡ*'� � 
24Ǣ”Ƙ4˯şKʡ�'ţØ��T�5Ų�EđF͍�


ě!ţØ��T�5¤ƈ/Áɖ 1�*'�ţØ×4ŲKʵF̢ Áɖ"GļĚ25


1djn4ŗͰ�ʡ¡ 'Ƙ
24Ǣ”ʉ�-Ȏ4ŗͰKˡ1*'�Ù-4˯ş5{�O

�o�.ˡ�
ǰǫK˱¾ -�E 1 TǨ±Ý2ˡ*'� 

ěŲ4lbn/ɠŲ”4lbnK%H&H 10 �M 50 djn#+ˡ1*'�ěŲ4

lbn4�)

V���4Ȃ�.˚͗ 'ŲKɖ�'lbn5 8 �M. 40 djnˡ

�

>1�)Ő0A4Ȃ�.˚͗ 'ŲKɖ�'lbn5 2 �M. 10 djnˡ1*

'�ɠŲ”4lbn4�)

V���4Ȃ��E˚͗ 'Ų4”.4lbn5 7 �M

35 djnˡ�

>1�)Ő0A4Ȃ��E˚͗ 'Ų4”.4lbn5 3 �M. 15

Ĭˡ1*'�ņ�4ņŲƣʅ.5
\�q��ɉ�ʕį2ħŲ"G�/�ɴEH-�G

͵nxqdt�M� Hypoponera bondroiti: 50m2±Ý, Yamauchi et al. 1996; znt�M�

Ū4�ʅ Pachycondyla goeldii: 100 m2 ±Ý, Denis et al. 2006; `�M[M�4�ʅ

Crematogaster levior: 100 m2±Ý, Virginia & Neil 2013Ͷ�Ǯʅ2+�-Aě!\�q�2

Ū"GŲ4ȼĵʕį5ɉ��/�¢Ȱ�HG'@
Ų”4̗͚� 200m±�͚H-�H

6%HE4Ų5ɠ1G\�q�2Ū"Gĕˆƣ�Ͳ�/ʾ�EHG�%�.
ɠ1GŲ



 

4�M.lbnK"GļĚ25Ų”4̗͚� 200m±�͚H'ŲKɖ�'�'( 
ě

Ų4lbn2Áɖ ' 1 É¾4ţØ��T� 
͵V���4Ȃ�.˚͗ '͹É¾Ͷ/

ɠŲ”4lbn2Áɖ ' 6 É¾4ţØ��T� 
͵V���4Ȃ�.˚͗ 'ͼÉ¾

/
>1�)Ő0A4Ȃ�.˚͗ 'ͺÉ¾Ͷ�
1djn4˯şKʡ¡"G=.4”

2ȑ¨ '�ţØ��T�4ȑ¨Kɺ˾ '45Ù-˯şǢ”Ņ.�*''@
ɪǁɥ

1ȑĭ5�ǝ.�G�
ȑ¨ 'Ù-4ţØ��T�5˯şǢ”�2ŲÝ4��T��

Eb\M 4B 5KĒ�-�'�ȑ¨ 'ţØ��T�2+�-5
ɓ�-�G”2˯ş

 'm�g4>KÁɖ '� 

Ǌǈƣ4˺Ä5
�š�4Ǌǈlbn/ěȈ2ǧŇb\M/ AI Kɖ�-ˡ�
ęŲ

4�M. 5Ĭˡ*'lbn (replication) 4ƀķÍKŲ”4Ǌǈƣ/ -Ʊ*'� 

 

4-2-3͸��T�4¾ˤȻþțʞ4æǷ 

� Ǯʅ4��T�4¾ˤȻþțʞ͵CHCsͶʢƫKǝE�2"G//A2
ŲÝBŲ

”.%4ƫæ�ɠ1G�KȘ̚"G'@2
GC / MS æǷKˡ*'�æǷ25
2012

Ɓ΁Ǩ2V���4Ȃ.˚͗ 'ͽŲ͵Ų A,B,C,D,EͶKɖ�'��HE4ͽŲ25�

�T�/ǬƫɂÉ¾�őĵ -�F
̿Ņ.5¥�2 200m ±�͚H-�'�1 ŲƑ'

F%H&H 10É¾4��T�K��h�2̳7
-20	2È*'mN�|z��_�9

ØH
ãȕ '�='æǷ2ɖ�G��T�5
¾ˤ4˔Kċʾ2 -ʺþ '6�F

4��T�KÁɖ 1�D�2 '�âã '��T�5 CHCs4ƵåKˡ�=.4”


mN�|z��_�Ý.Èő '���T�K 1É¾#+
U�buOM�Ý. 100µℓ

4}V^�͵Wako
X��nY�zɖ}V^� 086-01166Ͷ2 15æ”Ȧ 
CHCsKƵ

å '� 

CHCΈKƵå"GǢ”KȜŖ"G'@2¢ÑŗͰKˡ*'�}V^�΂‐̻Ri�΅

10΂1.Àƫ 'ũ“Ȩ/ͣɫ4`�T[��Ľź -�G˛ūǶKɖ�-˛ūX��

nY�zN�͵TLCͶæǷKˡ�
��T�4¾ÝɘǴ4ƫæ�¾ˤ4ƵåȨ2ȴ˱ 



 

-�1��/Kɺ˾ '�='
}V^�2��T�KȦ"�/2D*-ƛ'ʘƵåȨ

/
}V^�Kũ“ȴŏ2ɖ�'`�T[�T��X��nY�zN�2D*-ʘƵå

Ȩ�EȻþțʞ±Ņ4ƫæKæ͚ '^�|�K GC / MS2D*-æǷ 
X��nY

��KȘ̚"G�/2DF
Ȼþțʞ±Ņ4ƫæ4�l�`��gO�Kɺ˾ '� 

ƵåƘ
�OX�`��aKɖ�-ƵåȨK˚F
ë4uOM�2ʂ '��4Ƶå

Ȩ2+�-A
GC / MSæǷKˡ�=.4”
mN�|z��_�Ý.Èő '�GC/ MS

æǷKˡ1�ɪï2ȴŏKǆɣ�$'Ƙ
2µℓ4}V^�Kö�- CHCsKȴ˱�$'�

UbX��nY�zN�͵GCͶ5 SHIMADZU ɽ˩4 GC-2014 KÁɖ 
̓̀æǷ˦

ʶ͵MSͶ5 SHIMADZUɽ˩4 GC-MS QP5000KÁɖ '�GC4T��25
Ma�

�n�lX±�a�ɽ˩4 DB-1HT͵ͅ�×ÝƖ×Ȩū4ˋĴ΂15m×0.25mm×0.1µmͶK

Áɖ '�V���Ub25}�P�Kɖ�
T��ȣ̀K 1.0͵ml/æͶ2˷Ŗ '�

ȟØē4ȯƈ5 320	2˷Ŗ 
b|�jn�b��o. 1µℓ4ƵåȨKȟØ '�GC

4S�{�ȯƈ5 100	. 2æ”È)
100	�E 230	=. 25	/æ.�ǜ�$
�E

2 320	=. 10	/æ.�ǜ�$'
320	. 40æ”È*'�̓̀b�Xn�5
͞Ő

OS�þȞ͵EIȞͶ2D*-OS�þ͞Ĵ 70eV.˶͂ '�ęƫæ4ǂŖ5
�bb

�Xn�4̂>đFB̓̀b�Xn�m�g�O{��2DGȄʟ
Ͳæ˱ˆȰŖ2D

GʢƫǂŖ2D*-ˡ1*'� � 
¤—ʤĚ4»ʶ2+�-5ǂŖ 1�*'� 

 

4-2-4͸U�bx�cKɖ�'ɓɄȄŖ 

Ǯʅ4��T��¾ˤȻþțʞ͵CHCsͶ2ďƠ -
Ų³”4 CHCs /͟Ų³”4

CHCs2š -ɠ1GǊǈˡüKɼ"�KȄ˵"G'@2
U�bh��Kɖ�'ɓɄ

ȄŖKˡ*'�æǷ25
2012 Ɓ2V���4Ȃ.˚͗ '��T�/ǬƫɂÉ¾�

őĵ"G 16 ŲKɖ�'�U�bh��Kɖ�'ɓɄȄŖ.5
ě!Ų
�G�5ɠ1

GŲ4��T��EƵå '¾ˤ4þœɄ̓KU�bh��2Ľź 
��T�2Ǆɼ

 '�Ľź '��T��EƵå 'ȴŏ5 3ʅͨ.�G΃ʘƵåɄh��΂��T�



 

4¾ˤ�EƵå 'Ù-4þœɄ̓KU�bh��2Ľźͷ¾ˤȻþțʞh��΂`�

T[�T��Kɖ�-
��T��EƵå '¾ˤ4þœɄ̓KȻþțʞ/¾ˤȻþț

ʞ±Ņ4Ȓχ2æ͚ 
¾ˤȻþțʞƫæ4>KU�bh��2ĽźͷȒχh��΂`

�T[�T��Kɖ�-
��T��EƵå '¾ˤ4þœɄ̓KȻþțʞ/¾ˤȻþ

țʞ±Ņ4Ȓχ2æ͚ 
Ȓχ4>KU�bh��2Ľź�='��T��EƵå '

ȴŏ4®2A\�n���/ -U�bh��2}V^�KĽź 
��T�2Ǆɼ 

'�ěŲ4lbn2��-
ʘƵåɄh��/¾ˤȻþțʞh��
Ȓχh��Kɖ�

'lbnK%H&H 8 �M. 5 djn#+ˡ�
Ě˴4lbn4ĬǏ5 120 Ĭ.�*

'�ɠŲ”4lbn2��-A
ʘƵåɄh��B¾ˤȻþțʞh��
Ȓχh��K

ɖ�'lbnK%H&H 8 �M. 5 djn#+ˡ�
Ě˴4lbn4ĬǏ5 120 Ĭ.

�*'�Ų94ţØlbn/ěȈ2
ɠŲ”.lbnK"GļĚ25Ų”4̗͚� 200m

±�͚H'ŲKɖ�'�='\�n���/ -}V^�KĽź 'h��K 5�M.

25Ĭˡ1*'� 

%H&H4U�bh��KIʜKǐ�'ɪƖ 5.0cm 4|�bijX`���Ý.�

�T�2ɼ 
15 æ”��T�4ˡüK˯ş '�˯ş�
ęb\M4ĬǏK˶͂ 

'���T�BU�bh���04ŲɘǴ.�G�K˯şʿ�êǓ.�1�D�
":

-4lbn5{�O�o -ˡ*'�lbn5ę�M. 5Ĭ±�ˡ�͵replicationͶ
ę

�M.ˡ*'lbn4ƀķÍKŲ”4Ǌǈƣ/ -Ʊ*'�'( 
ě!��T�5¤

ƈ/Áɖ 1�*'�˯şƘ
lbn.Áɖ '`���5�H�2ȡ�
Iʜ5lb

n�/2đFǦ�'�Ù-4lbn5ŲK˱¾ -�E 7Ǘ±Ý2ˡ*'� 

Ǌǈƣ4˺Ä5
�š�4Ǌǈlbn/ěȈ2ǧŇb\M/ AI Kɖ�-ˡ�
ęŲ

4�M. 5Ĭˡ*'lbn (replication) 4ƀķÍKŲ”4Ǌǈƣ/ -Ʊ*'� 

 

 

 



 

4-3͸ʤǹ 

 

4-3-1͸Ǌǈƣlbn 

ŗͰ͹΂�š�4Ǌǈlbn 

ě!ŲɘǴ4��T�2š"GǊǈƣ/ɠŲɘǴ4��T�2š"GǊǈƣ2̯�

��G�KȄ˵"G'@
ěŲ4lbn͵16 �MͶ/ɠŲ”4lbn͵62 �MͶ4 2

ʅͨ4ʢ>ĚJ$2æ�
ǧŇb\M/ AI K%H&HȘ̚ '�%4ʤǹ
Ǌǈƣ5

ǧŇb\M
AI /A2ěŲ4lbnDFAɠŲ”4lbn4Ǖ�Ͳ�Òĝ��*'A

44
ǩƨ1Ŷ51�*'͵Wilcoxon rank-sum testͷǧŇb\M΂Z=-1.912ͷ p=0.056΃ 

AI΂Z=-1.863ͷp=0.063Ͷ͵ İ 4-1Ͷ� � 
n[crt�M�5ņŲƣʅ.�G'@


ɠŲ”4lbn25Ų”4̗͚�Ș̚ɥ̡�
ě!\�q�2Ū"G�M�Ğ=H-�

'ĕˆƣ��F
ǩƨ1ŶKȄå.�1�*'4�A H1��%�.Ȏ2
ɠŲ”4

lbn4�)
ɠ1G\�q�2Ū"G�/�ǪƗ�HGŲ”.ˡ1*'/ơJHGl

bn4>KƱ�
ěŲ4lbn/Ǌǈƣ2̯���G�KȄ˵ '�"1J)

V�

��4Ȃ�.˚͗ 'Ų4�.
ɠ1G\�q�2Ū"G�/�ǪƗ�HGŲ”4̗͚

/ - 200Ή400m±�͚H-�GŲ4”.ˡ1*'lbnK far͵ 12�MͶ

V���

4Ȃ�.˚͗ 'Ų/
˃ÝŹʏ¤h��B
>1�)Ő0A4Ȃ�.˚͗ 'Ų4”

.ˡ1*'lbnK 100km΄͵11 �MͶ/Āæ 
ěŲ4lbnKĞ@' 3 ʅͨ4ʢ

>ĚJ$4”.ǧŇb\M/ AI K%H&HȘ̚ '�ǧŇb\M.5
3 ʅͨ4ʢ>

ĚJ$4”.Ǝ�ǩƨŶ�ƛEH'�͵Kruskal-Wallis test΃ǧŇb\M΂�ͺ΅6.082ͷp

΅0.048Ͷ
3ʅͨ4Āæ”.Wilcoxon rank-sum test2D*-ǧŇb\M4Ș̚Kˡ1*

'Ƙ2 sequential BonferroniȞ.˨ȏ '/�I
ǩƨ1Ŷ51�*'͵ İ 4-2BͶ��Ǖ


3ʅͨ4ʢ>ĚJ$4”.AAI25ǩƨ1Ŷ51�*'͵ Kruskal-Wallis test΃�ͺ=5.028ͷ

p=0.081Ͷ͵ İ 4-2AͶ� 

İ 4-22��-ɼ�H'D�2
Ɛ�Ŷ51�*'A44
Ǌǈƣ5Ų”4̗͚�̰



 

�Ų2š -Ͳ�Òĝ��*'�/�E
Ȏ2Ų”4̗͚/Ǌǈƣ4͈Æ2+�-Ȅ˵

 '�ɠŲ”4lbn4�)
Ų”4̗͚�Ș̚ɥ̡�
ě!\�q�2Ū"G�/�

ǪƗ�HGŲ”4̗͚� 0~10m͚H-�GŲ4”4lbnK near͵9�MͶ/Āæ 


far B 100km΄
ěŲ4lbnKĞ@' 4 ʅͨ4ʢ>ĚJ$4”.ǊǈƣKȘ̚ '�

%4ʤǹ
4ʅͨ4ʢ>ĚJ$4”.ǧŇb\M2ǩƨ1Ŷ51�*'͵Kruskal-Wallis 

test΃�ͺ=5.028ͷp=0.170Ͷ͵İ 4-3AͶ��Ǖ
AI.5
ǩƨ1Ŷ�ƛEH'�͵ Kruskal-Wallis 

test΃AI΂�ͺ΅8.760ͷp΅0.033Ͷ
4ʅͨ4Āæ”.Wilcoxon rank-sum test2D*- AI

4Ș̚Kˡ1*'Ƙ2 sequential Bonferroni Ȟ.˨ȏ '/�I
ǩƨ1Ŷ51�*'

͵İ 4-3BͶ��E2

V���4Ȃ�.˚͗ 'ŲKɖ�'ɠŲ”4lbnʤǹKɖ

�-
Ų”4̗͚/Ǌǈƣ4͈ÆKȄ˵ '� � 
ǧŇb\M
AI /A2Ų”4

̗͚5Ǌǈƣ/.ɫ͈ 1�*'͵ Peason’s correlation΃ǧŇb\M΂r΅0.022ͷp΅0.878΃

AI΂r=-0.030ͷp=0.833Ͷ͵ İ 4-4Ͷ� � 
İ 4-4 4ĬżæǷ.5
ɠŲ”4lbn/

 -ě!\�q�2Ū"GŲKÁɖ 'lbnBɠ1G\�q�2Ū"GŲ”.ˡ1

*'lbn�Ȫĵ -�Gĕˆƣ��G�%�.
ɠ1G\�q�2Ū"G�/�ǪƗ

�HGŲ”4̗͚� 200Ή400m ±�͚H-�GŲ4”.4lbnKɖ�-
Ų”4̗

͚/Ǌǈƣ4”.͈Æ��G�KȄ˵ '� � 
Ų”4̗͚/ǧŇb\MB AI 4

”2ɫ͈͈Æ51�*'͵Peason’s correlation΃ǧŇb\M΂r΅0.009ͷp΅0.979΃AI΂

r=-0.069ͷp=0.832Ͷ͵ İ 4-5Ͷ��E2
Ų”4̗͚� 0~10m͚H-�GŲ4”.4lb

nKɖ�-
Ų”4̗͚/Ǌǈƣ4”.͈Æ��G�KȄ˵ '� � 
Ų”4̗͚

/ǧŇb\MB AI4”2ɫ͈͈Æ51�*'͵ Peason’s correlation΃ǧŇb\M΂r΅0.199ͷ

p΅0.534΃AI΂r=0.392ͷp=0.645Ͷ��š�4Ǌǈlbn4ʤǹ�E
Ų”4̗͚�͚H

G/Ǌǈƣ�ŀ"Òĝ5�*'�
͟ Ž2Ň��Ǌǈƣ�ŀŇ"GJ�.51��/�

ê*'� 

 

 



 

ŗͰͺ΂Ų94ţØlbn 

ěŲ4lbn/ɠŲ”4lbn.ƛEH'ǧŇb\M/ AI K two-way repeated 

measures ANOVA2D*-Ș̚ '/�I
ǧŇb\M5ɠŲ”4lbn.Ͳ�
Ǣ”

ʣ̭2¹*-Ȭť '͵İ 4-6
ˤ 4-1Ͷ�='
ɠŲ”4lbn.˯ş�H'ǧŇb\

M5Ù-4Ǣ”.ěŲ4lbnDFAǩƨ2Ͳ�͵Wilcoxon rank-sum test΃ţØɪƘ΂

Z=-3.535, p<0.001΃12Ǣ”Ƙ΂Z=-2.364, p=0.012΃24Ǣ”Ƙ΂Z=-2.437, p=0.015Ͷ
ţØ

ɪƘDFA 24Ǣ”Ƙ4Ǖ�ǩƨ2¼�*'͵Sign test΃sequential BonferroniȞ2DG˨

ȏƘ p΄0.01Ͷ͵ İ 4-6Ͷ��Ǖ
AI 5ţØ��T�4ɘǴ/5͈Æ1�*'�
Ǣ”ʣ

̭2¹*-Ȭť '͵İ 4-7
ˤ 4-2Ͷ�ɠŲ”4lbn.˯ş�H' AI 5ţØɪƘD

FA 12Ǣ”ƘB 24Ǣ”Ƙ4Ǖ�ǩƨ2¼�*'͵Sign test΃ţØɪƘ vs 12Ǣ”Ƙ΂

sequential Bonferroni Ȟ2DG˨ȏƘ p΄0.03΃12 Ǣ”Ƙ  vs 24 Ǣ”Ƙ΂sequential 

BonferroniȞ2DG˨ȏƘ p΄0.01Ͷ͵ İ 4-7Ͷ�ǧŇb\M.5 two-way repeated measures 

ANOVA.ţØ��T�4ɘǴ2+�-ǩƨ1Ŷ�ƛEH'42š 
AI.5ǩƨ1Ŷ

�ƛEH1�*'�ţØɪƘ.5 12Ǣ”ƘB 24Ǣ”ƘDFb\M 2±��ņ�˯ş�

H'�
100Ĭ4ǁ˲�2˯ş�H'Ǌǈƣb\M4;/L0�b\M 0B 1.�*'

'@2ɠŲ”4lbn4 AI �¼�1F
ěŲ4lbn/4”.Ŷ�ƛEH1�*'/

ʾ�EHG͵İ 4-8Ͷ� 

ǧŇb\M4Ș̚2D*-ɼ�H'D�2
��T�5ěŲɘǴ4ţØ��T�DF

AɠŲɘǴ4ţØ��T�2š -Ǌǈɥ.�*'�%�.Ų”4̗͚/Ǌǈƣ4”2

͈Æ��G�KęǢ”ʣ̭.Ȅ˵ '���.5

V���4Ȃ��E˚͗ 'ͿŲ

Kɖ�'ɠŲ”4lbn4ʤǹKɖ�'� � 
Ù-4Ǣ”ʣ̭.
Ų”4̗͚/ǧ

Ňb\M4”2ɫ͈͈Æ51�*'͵Peason’s correlation΃ǧŇb\M΃ţØɪƘ΂r΅

0.216ͷp΅0.212΃12Ǣ”Ƙ΂r΅-0.029ͷp΅0.877΃24Ǣ”Ƙ΂r΅-0.280ͷp΅0.135Ͷ͵ İ

4-9Ͷ�Ų94ţØlbn4ʤǹ�E
��T�5ɠŲɘǴ4��T�2š -Ǌǈˡü

Kɼ '�
%4Ǌǈƣ5Ǣ”ʣ̭//A2Ȭť"G�/�ê*'� 



 

 

4-3-2͸��T�4¾ˤȻþțʞ�D7Ų”Ș̚ 

� GC/ MSæǷ2DF
n[crt�M�4��T�4 CHCs5ȻʞǏ 23Ή454M�Z

�BaR�
n�R�KĞ? 36ʅͨ�EƫG�/�ê*'͵ˤ 4-3, İ 4-10Ͷ� 

=#
��T�4 CHCsKŲÝBŲ”.Ș̚ '�'( 
��.5��T�1 É¾

�4y�X͠ʆ4 2%±�KĆ@
70%±�4É¾2őĵ"G ˫1 8 ʅͨ4 CHCs y

�XKɖ�'͵ˤ 4-3 �4�ʬKƋ�'y�XͶ�ǧé2
ŲÝ4��T�”. CHCs

�ͨº"G�KȄ˵ '΃5Ų%H&H2��-��T�10É¾4”.y�X͠ʆ4ó

ĚK¤˻ǒ�2 ȄŖ2D*-Ș̚�%4ʤǹ
5 Ų":-2��-��T�”4 CHCs

�ɠ1G�/�ê*'͵ AŲ΂�2=12.673, p΄0.001, İ 4-11΃BŲ΂�2=21.522, p΄0.001, 

İ 4-12΃CŲ΂�2=13.823, p΄0.001, İ 4-13΃DŲ΂�2=14.021, p΄0.001, İ 4-14΃E

Ų΂�2=22.216, p΄0.001, İ 4-15Ͷ�Ȏ2
5Ų4”.ęy�X͠ʆ4óĚK¤˻ǒ�2-test

2D*-Ș̚ 
CHCs 4ʢƫȘ�ɠ1G�KȄ˵ '/�I
ǩƨ2ɠ1*'͵�

2=23.616, p=0.001Ͷ͵ İ 4-16Ͷ�%�.
04Ų4”. CHCs�ɠ1*-�'�K¤˻ǒ

�2-test2DFȄ˵ '/�I
AŲ/ CŲ4”.4>ǩƨ1Ŷ�Ȅå�H'͵AŲ vs 

CŲ΂sequential BonferroniȞ2DG˨ȏƘ p=0.012Ͷ� 

 ˫1 8ʅͨ4 CHCsy�XKɖ�- ƫææǷKˡ1*'/�I
ʏ͹ ƫæ/ʏ

ͺ ƫæ4Ŝ�Ɍ5%H&H 57.28ʹ/ 28.12ʹ.
ʏ͹ ƫæ/ʏͺ ƫæKĚJ$G

/ÙŃɠ4ʛ 85%Ḱǝ"G�/�.�'͵ˤ 4-4Ͷ�%�.
ʏ͹ ƫæ/ʏͺ ƫ

æKɖ�- 5Ų4��T�4 CHCsKǎźİ2|�jn '�5Ų4�)
Ų B4��

T�CHCs4�̷5Ų C2S�u��j| -�'�
%4®.5S�u��j|"G

�/1�æ͚ '͵İ 4-17Ͷ� 

 

4-2-3͸¾ˤȻþțʞ���T�4Ǌǈˡü2Č<"Ɠ͡ 

��T��ɠŲ/ěŲ4��T�4¾ˤ�EƵå�H'¾ˤʘƵåɄ/¾ˤȻþț



 

ʞ
Ȓχ4%H&H4h��2ďƠ"G�KȄ˵ '���T�5ěŲ/Ș:
ɠŲ4

��T��4¾ˤʘƵåɄ2š 
Ɛ�ǊǈˡüKɼ '͵ǧŇb\M,\�n���

vs ěŲ΂Z=4.254, p<0.001, \�n��� vs ɠŲ΂Z=3.442, p<0.001, ěŲ vs ɠŲ΂

Z=5.627, p<0.001, ":-4ȄŖ5Wilcoxon rank-sum testƘ sequential BonferroniȞ2D

G˨ȏȫ>Ͷ͵ AI, \�n��� vs ěŲ΂Z=2.273, p<0.001, \�n��� vs ɠŲ΂

Z=2.865, p<0.001, ěŲ vsɠŲ΂Z=4.187, p<0.001, ":-4ȄŖ5Wilcoxon rank-sum test

Ƙ sequential BonferroniȞ2DG˨ȏȫ>Ͷ͵ İ 4-18Ͷ�='
��T�5ěŲ/Ș:


ɠŲ4��T��4¾ˤȻþțʞ2š 
Ɛ�ǊǈˡüKɼ '͵ǧŇb\M, \�n

��� vs ěŲ΂Z=5.276, p<0.001, \�n��� vs ɠŲ΂Z=4.976, p<0.001, ěŲ vsɠ

Ų΂Z=1.563, p<0.001, ":-4ȄŖ5Wilcoxon rank-sum testƘ sequential BonferroniȞ

2DG˨ȏȫ>Ͷ͵AI, \�n��� vs ěŲ΂Z=3.251, p<0.001, \�n��� vs ɠŲ΂

Z=1.375, p<0.001, ěŲ vsɠŲ΂Z=5.241, p<0.001, ":-4ȄŖ5Wilcoxon rank-sum test

Ƙ sequential BonferroniȞ2DG˨ȏȫ>Ͷ͵ İ 4-19Ͷ� � 
��T�5�4¾ˤȻ

þțʞK͍�'Ȓχ2š 
ěŲ/ɠŲ2͈Æ1�
¼�ǊǈˡüKɼ '͵ǧŇb\

M, \�n��� vs ěŲ΂Z=1.675, p<0.001, \�n��� vs ɠŲ΂Z=3.251, p<0.001, 

ěŲ vs ɠŲ΂Z=6.326, p=0.231, ":-4ȄŖ5 Wilcoxon rank-sum test Ƙ sequential 

BonferroniȞ2DG˨ȏȫ>Ͷ͵ AI, \�n��� vs ěŲ΂Z=2.134, p<0.001, \�n�

�� vs ɠŲ΂Z=3.165, p<0.001, ěŲ vs ɠŲ΂Z=5.221, p=0.364, ":-4ȄŖ5

Wilcoxon rank-sum testƘ sequential BonferroniȞ2DG˨ȏȫ>Ͷ͵ İ 4-20Ͷ� 

� 2ʅͨ4Ǌǈƣlbn/��T�4¾ˤȻþțʞ4æǷ
h��Kɖ�'ɓɄȄŖ4

ʤǹ�E
n[crt�M�4��T�5Ų”.¾ˤ4Ȼþțʞ¾ˤ�ɠ1F
Ȼþț

ʞKư��F2Ų³”.51�É¾K˾̈ 
ǊǈˡüKɼ"�/�ɼ�H'� 
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͵A΂ǧŇb\MͷB΂AIͶ 

���

� ����
��




	�


	�

�	�
�
�
�
�
�

���	
� ����

�
���

���

	�	

	��

�
�

 

 A 

B 



 
 

���	�� ����	
� 	������		�
	

	��

	�



�

�
�
�
�
�

������ ������� �����
����
��


���

���

��	

�
�
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İ 4-3� ěŲ4lbn/ near͵V���4Ȃ.Ų”4̗͚� 0~10mͶ
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4Ȃ.Ų”4̗͚� 200~400mͶ
100km΄͵Ų”4̗͚ 100km ±�Ͷ4”.ǧŇb
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İ 4-5� ɠ1G\�q�2Ū"G�/�ǪƗ�HGlbn2��GŲ”4̗͚/ǧŇb

\M͵AͶB AI (B)4͈Æ͵ʲȁ5Ȋȳ̀ŶKɼ"Ͷ 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 4-6� Ǣ”ʣ̭2¹�ţØ��T�2š"GŲÝ��T�2DGǊǈƣKǧŇb\M

İ 4-6� Ǣ”ʣ̭2¹�ţØ��T�2š"GŲÝ��T�2DGǊǈƣKǧŇb\M
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���������� 7.806  1 33.963  <0.0001 

��� 7.157 2 14.327 <0.0001 

������������� 0.762  2 1.657 0.210  

 

 

 

 

 

 

 

 

 

 

 

ˤ 4-1� Ǣ”ʣ̭2¹�ţØ��T�2š"GŲÝ��T�2DGǊǈƣ4ǧŇb\M

2+�-4æǎæǷˤ͵Two-way repeated measures ANOVAͶ 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

İ 4-7� Ǣ”ʣ̭2¹�ţØ��T�2š"GŲÝ��T�2DGǊǈƣK AI .˺Ä
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���������� 0.001 1 0.131 0.720 

��� 0.099 2 14.358 <0.0001 

������������� 0.004 2 0.339 0.716 

 

 

 

 

 

 

 

 

 

ˤ 4-2� Ǣ”ʣ̭2¹�ţØ��T�2š"GŲÝ��T�2DGǊǈƣ4 AI 2+�

-4æǎæǷˤ͵Two-way repeated measures ANOVAͶ 
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İ 4-8� ěŲ4lbn͵AͶ/ɠŲ”4lbn͵BͶ4ęǢ”2��GǊǈƣlbn2�

�-˯ş�H'Ǌǈƣb\M4ͥƈ. 
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İ 4-9� ţØ��T�4ţØɪƘ͵AͶ/ 12 Ǣ”Ƙ͵BͶ
24 Ǣ”Ƙ͵CͶ2��GŲ

”4̗͚/ǧŇb\M4͈Æ͵ʲȁ5Ȋȳ̀ŶKɼ"Ͷ 
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ø 4-17� �Ȝ 8m�PEƾ�$�ōÂÂƀ/>A��M�0 CHCs0ŦĪø 

ɸȺ0œĳ¾1Ę�ƷEǖ�ɹ 



 

 

ø 4-18� çĦ0��M�,ǅĦ0��M�0ǩŒÁƴEÿĪ�$^u�/ě�AŤŠ

bYd0ƘȻɸǸƇ,œĳ¾0ŧđ1"B#BƏƩχĨ,bYd0rGŧEǖ�ɹ 

 

 

 



 

 

 

ø 4-19� çĦ0��M�,ǅĦ0��M�0ªȘƯÑƙǭEÿĪ�$^u�/ě�A

ŤŠbYd0ƘȻɸǸƇ,œĳ¾0ŧđ1"B#BƏƩχĨ,bYd0rGŧEǖ�ɹ 

 



 

 

 

 

ø 4-20� çĦ0��M�,ǅĦ0��M�0ƓƤEÿĪ�$^u�/ě�AŤŠbY

d0ƘȻɸǸƇ,œĳ¾0ŧđ1"B#BƏƩχĨ,bYd0rGŧEǖ�ɹ 

 



 

4-4ɼȀĚ 
 

4-4-1ɼĦ¡ɚȭȳ,ŤŠȗÏ 

�ě�0ŤŠŅbYd/��*ç�Ħǀž0��M�/ě�AŤŠŅ,ǅ.AĦǀ

ž0��M�/ě�AŤŠŅ/Ɉ���A�-��EƘȻ�$�
Ŷŉ.Ĩ1.�'$

ɸø 4-1ɹ����
źǜ1ąĦŅ+�A$;
ç�T�g�/Ģ�A��M�EǅĦ

/ê;*�$$;/Ĩ�Á/��.'$ãȅŅ��A�"�+
Ħɚ0ȸɤ�ɉ�
ǅ

.AT�g�/Ģ�A�,�ŷĺ�BAĦɚ0ȸɤ� 200m  �ɤB$Ħ=
100km

 �ɤB$Ħ/ě�AŤŠŅEçĦǀž0��M�/ě�AŤŠŅ,ƘȻ�$�"0ǲ

Ƃ
ŤŠŅ1Ħɚ0ȸɤ�ɉ���M�/ě�*ɴ�'$�
"0Ĩ1ĝ��'$ɸø

4-2ɹ��ū
Ħ40Ĝ»bYd+1
Ħɚ0ȸɤ� 200m �ɤB$Ħǀž0��M�

/ě�AŤŠŅ1
ç�Ħǀž0��M�/ě�AŤŠŅ>@<ɴ�
ĵ�Ĩ�ƊÁ�

B$ɸø 4-6ɺ4-7ɹ��B?0ǲƂ�?
�ě�0ŤŠŅbYd,Ħ40Ĝ»bYd+

1ǅ.AǲƂ�Ľ?B$<00
dSZhj~G~0��M�1Ħ¡ɚ,ɧĦ¡ɚEȭ

ȳ�*ŤŠȗÏEǖ�,ǲȲ��A�,�+�A��ě�0ŤŠŅbYd1
ŤŠŅb

Yd+ƾ�?BA�ȏǉ.Őƛ+�AɸSunamura et al. 2009; Vogel et al. 2009; 

Buczkowski 2012; Pikart et al. 2015ɹ����
dSZhj~G~1ǛÏȅÍ����

ɸĤâ�ŹǇȘɹ�"0$;
��M��ĦĄ+ǅĦ0��M�/�ě�+ɋɅ�AƐ

¤1Ğ.�
ŤŠȗÏEǖ�/��'$0�<�B.���A�1
ɔĄ+��M�-

����ě�+ɋɅ�$þæ+<
ŤŠȗÏEȷ�� /õɎ�$ū�Ȑ�>�/ńD

BA��ū
Ħ40Ĝ»bYd+1
Ħ¡ɚ+.�µª�Ħ¾4ǋŚ±»�A$;
�

ě�0ŤŠbYd>@<ĵ�ŤŠȗÏ�ǖ�B$0%C��ŻŸ/ðĦ�Avh±\G

~Ģ0G~ɸLeptothoraxny landeriɹ/��*<
źǜ,çƍ/�ě�0ŤŠŅbY

d>@<��M�EǅĦ/Ĝ»�$ū���M�-��1>@ŤŠǉ/ŖȎ��,�

ýì�B*�@ɸHeinze et al. 1996ɹ
źǔǟ,�Ȍ�*�A�Buczkowskiɸ2012ɹ



 

1
�ě�0ŤŠŅbYd,p�bI�t�M�Âƀ/>'*RG~Ģ/Ģ�AąĦŅ

0 Lasiusneo niger/��*T�g�0ǧ÷Eȱƅ�
p�bI�t�M�Âƀ>@<

�ě�0ŤŠŅbYd0ǲƂ/>AśĔ0ū�
T�g�0ǧ÷�Ć��ȝǝ<?B$

�,Eýì�$�ȓȁ1 2ǜɬ0Őƛ/>'*ǅ.AǲƂ�Ľ?B$�,/ɛ�*
�

ě�0ŤŠŅbYd+1�ħǉ.ĕɳK~G/��M�EɐǺ�A�,/>@Ǘ¤

ǉ�Ƽŋēǉ.æø�ćDB$$;
ŤŠȗÏ�ȠĚ�B 
ƒǕ.ȝǝ<@�+�.

�'$ãȅŅ��A,ȿ5*�AɸBuczkowski 2012ɹ�źǔǟ/��*<
�ě�0

ŤŠŅbYd,��ɔĄ+1ɁĬǺ�B.�ƻĀ+1ĵ�ŤŠȗÏ�ǖ�B.�'$

0�<�B.�� 

Ħ40Ĝ»bYd+1
ǅ.AĦǀž0��M�/ě�*ŤŠȗÏ�ǖ�B$�
�

0ŤŠŅ1űɚǱɇ,,</ƣĞ�$ɸø 4-6ɹ�ŤŠŅ�ƣĞ�$�,�?
Ĝ»�

�M�0 CHCs �Ħ¾0��M�0<0/§A>�/ăÑ�$�,�ǖî�BA�


�B1 2(0ãȅŅ/>'*ȯŰ+�A�<�B.���(Ǌ1
Ĝ»��M��Ĝ»

º0Ħ+Ǘ¤ĘƼǉ/ŖȎ�$;/ȋȹ0 CHCs EăÑ�!$ãȅŅ+�A�uak

_=jfk_+1
��M��ȖǷɛ²0.�çǜT�g�4»@
LYØEƽØ�A

�,�ǐ?B*�Aɸ[I|Juak_ʆNeumann & Moritz 2002ʇa_t�jfk

_ʆCarlos et al. 2004ʇlwuak_ʆPiyamas et al. 2005ɹ�dSZhj~G~0�

�M�1ØĦĝǥEŔ'*�A$;ƭúǉ/ǹƔ�ãȅ+�@ɸYamaguchi et al. 

2016ɹ
ɮȂ�/��*
ĉƸ�ú0Ħ0��M��ƽØ�$R�Y�Ǖȭ�B*�A

ɸĤâ�ŹǇȘɹ�Ǝƿɸ2013ɹ1
ŶǾwYɚȖǷı,ȕɸŪ��M�ɹɚȖǷı


įȔɚȖǷı1ÖĉƸÈ��õ�ğ+ŷĺ�BA¶,ǏǍ�.�'$�
��M�ɚ0

ĭüȖǷı�ÖĉƸÈ��õ�ğ0þæ/ŷĺ�BA¶>@©�'$�,�?
ɍ¥ǉ

/ǅ.A��M��Ħ¾/Ēú�$�,Eǖî�$�źǜ0��M�<uak_=jf

k_,çƍ/ǅ.AĦ+Ǘ¤ĘƼǉ/ƽØ�A.?2
±»�$��M��ȋȹ0

CHCsE±»�$Ħ/§!A�,/>@
ŤŠEá�/��.AãȅŅ1�A��(Ǌ



 

1
grooming/>A CHCs0Ƣæ0ãȅŅ+�A�ndj~G~Ģ0azLLj~G

~ɸPachysondy laluteipesɹ+<
Ħ40Ĝ»bYd/��*Ħ¡ɚ>@<Ħ¡ɚ 

Ą0Ĝ»��M�/ě�AŤŠŅ0ū�ɴ��,�ǖ�B*�AɸKikuchi et al. 

2007ɹ��0,�
Ĝ»º0��M�1Ħ¡ɚ>@<Ĝ»��M�/ě�*>@ɪǹ/

grooming Eȗ'*�$��0�,�?
ȓȁ?1ǅĦ0��M�/ě�A grooming

Eá�»B,ŗɞ0�ɚ0ȗÏ%,Ȫ°�$ɸKikuchi et al. 2007ɹ�Ħ40Ĝ»bY

d+0ȠĚ�
dSZhj~G~0��M�/>A grooming1ǅĦǀž0Ĝ»��M

�/ě�*<ǖ�B*�$�CHCs1 grooming/>'*��M�ɚ+�ŝ�B*�A

�,�ǐ?B*�A�ɸVargo & Passera 1991; Lenoir et al.1998ɹ
Ĝ»º0��M�

�Ĝ»��M�E grooming �A�,+��0 CHCs �Ƣæ�B
"0Ƣæ�B$

CHCs�Ĝ»º0��M�ɚ+½Ŷ�B$$;/
Ĝ»º0��M�/>AŤŠȗÏ�

ƣĞ�$0�<�B.�� 

��(�0G~0ǜ+1
Ħɚ0ȸɤ,��M�ɚ0ŤŠŅ1ǌɛ�A�,�Ű?�

/�B*�AɸBeye et al. 1998; Pirk et al. 2001; Nicolas & Serge 2008; Zinck et al. 

2008; Newey et al. 2010; Pacheco et al. 2015ɹ�dSZhj~G~1ąĦŅǜ+�A�

,�?
Ⱦ�0Ħ1ç�T�g�/Ģ�AãȅŅ�ɴ�$;ŤŠŅ1©�.@
ɉ�Ħ

/ě�*ŤŠŅ1ɴ�.A�,��ň�BA�
źǔǟ+1 2ǜɬ0ŤŠŅbYdEȗ

'$�
-&?+<Ħɚ0ȸɤ,ŤŠŅ1ǌɛ�.�'$ɸø 4-5ɺø 4-9ɹ����


Ħɚ0ȸɤ,ŤŠŅ�ǌɛ�.��,�ǖ�B$ýì<�A�azLLj~G~ɸP.  

luteipesɹ=jO~G~0�ǜ Acromyrmex lobicornis
RG~Ģ/Ģ�AąĦŅ0 L.  

neoniger +<
źǔǟ,çƍ/ŤŠŅ1Ħɚ0ȸɤ,,</āÎ�.�,��ǲƂ�

ýì�B*�AɸazLLj~G~ʆKikuchi et al. 2007ɺA. lobicornisʆDimarco et al. 

2010ɺL. neonigerʆBuczkowski 2012ɹ�A. lobicornis/��*Ħɚ0ȸɤ,��M�

ɚ0ŤŠŅ�ǌɛ�.�'$Ùö/(�*
ȓȁ?1ƼņƻĀ0ĸɩEŕ�*�A�

A. lobicornis1§$>�.ƉƼ�/Ƽņ�
çƍ.ɰȵƨEÇƾ�*�A�"0$;ȓ



 

ȁ?1
ªȘ0Ñēƴȶ�§*
ŤŠŅ/Ĩ�Á.�'$ãȅŅEŕ�*�A

ɸDimarcoet al. 2010ɹ�dSZhj~G~<ɰȵƨ,�*jKǊ0įȔEĊ:¸é�

�A�,�?
Ħɚ0ȸɤ,��M�ɚ0ŤŠŅ0ɚ/ɛ²�.�'$,<Ȁ�?BA�

���
dSZhj~G~+1ÑēÂƀ0ǲƂ�?ªȘ0Ñēƴȶ/1Ħɚ+ăÑ�Ƽ

�*�$$;
ðĦƻĀ=ɭŅ�ĸɩ�$ãȅŅ1©�%C��8$
dSZhj~G

~,ç�ąĦŅǜ+�ARG~ L. neoniger+<
Ħɚ0ȸɤ,ŤŠŅ�ǌɛ�.��

,�ǖ�B*�AɸBuczkowski 2012ɹ�ȓȁ1"0ƺǀ,�*T�g�0ǧ÷Eŕ�

*�AɸBuczkowski 2012ɹ�L. neoniger+1
��M�ɚ0ŤŠȗÏ1Ħɚ0ȸɤ�

ǫ 170cm EĀǃ/ĵ�.@
"B>@ɘ�ȸɤ�ɤB*<ŤŠŅ1�Ĕ+�'$�ç

ƍ/
dSZhj~G~0T�g��ƞÏ�Aǧ÷<,*<ĝ��0�<�B.��


�ě�0ŤŠŅbYd+1 10m  ¾0Ⱦ�Ħɚ+��M�ɚ0ŤŠȗÏ1ăÑ�.�

'$��Ļ1Ħ/Ĝ»�Aĕɳ/��*Ⱦ�Ħɚ+ŤŠȗÏEȠĚ�AłȜ��A%C

�� 

 

4-4-2ɼĦ¡ɚȭȳ,ªȘƯÑƙǭ 

dSZhj~G~0��M�0 CHCs1
Ưǭŧ 23ʋ450G�R�=XK�
d~

K�Eê: 36µ0ƯÑƙǭ�?ƌō�B*�$ɸȘ 4-3, ø 4-10ɹ�Martin & Drijifhout

ɸ2009ɹ1 5×Ǚ 78ǜ0G~0 CHCs/Ēú�AƯÑƙǭ0ǰōEƘȻ�
Ŵ<ą�

ê8BAƯÑƙǭ1ǋɗG�M�+
Ƒ�+xiw_�G�M�=Xw_�G�M�


G�R�
XK�ɬ�ą�ê8BA�,Eýì�$�dSZhj~G~0��M�0

CHCs /1ǋɗG�M�=ÂƃG�M�1ê8B*�.�'$�
ztG~Ģ0 F. 

gnava = F.occulta0ĉƸ/��*<
źǜ0��M�,çƍ/ǋɗG�M�� CHCs

/ê8B*�.��,�ýì�B*�AɸJohnson et al. 2001ɹ�8$
Martin  & 

Drijifhoutɸ2009ɹ1G~0 CHCs0ɗɘ1 19ʋ330<0�6,F-+�A�,Eý

ì�$�
dSZhj~G~0 CHCs1ɗɘ 34 �0ƯÑƙǭ�"06,F-E×;



 

*�$ɸȘ 4-3ɹ����
�0�,/(�*< F. pratensis=ndj~G~Ģ0 P. villosa

/��*
��M�0 CHCs1Ưǭŧ 34 �0ƯÑƙǭEą�ê:�,�ýì�B*

�@ɸF. pratensisʆMartin & Drijifhout 2009 bʇP. villosaʆLucas et al. 2004ɹ
ź

ǔǟ,�Ȍ�A�dSZhj~G~0��M�0 CHCs 1
�0G~0 CHCs ,Ƙ5

*G�M��Ēú! 
Ưǭŧ0ą�ƯÑƙǭ�6,F-E×;Aư+Ƶŀǉ.ǰō+

�A,Ȥ�A�<�B.�� 

200m �ɤB$ǅ.AĦɚ+1 CHCs0ǰōƘ�ǅ.@ɸø 4-16ɹ
6,F-�5

*0Ħ�Âɤ�B$ɸø 4-17ɹ��0ǲƂ�?
dSZhj~G~0��M�/1Ħ�

A�1T�g�ƵŶ0 CHCs 0ǰōƘ�Ēú�*�A�,�ǖî�BA�8$
�0

ǲƂ1
G~/��* CHCs 0ǰōƘ�Ħ¡ɚ0ȭȳ/ɛD'*�A�,Eýì�$

ºȗǔǟ,�Ȍ�AɸOzaki et al. 2005; Martin & Drifhout 2009; d’Ettorre & Lenoir 

2010; Kather & Martin 2015; Esponda & Gordon 2015ɹ�P�LLG~ɸCamponotus 

japonicusɹ+1
��M�1ǅ.AT�g�ǀž0µª/ě�*ŤŠǉ+
"0 CHCs

1T�g�Ƶǅǉ.ǰōƘEǖ��,�Ű?�/�B*�AɸOzaki et al. 2005ɹ�ą

ĦŅ0G~ŧǜ/��*<
çƍ.ɛ²�ýì�B*�A�RG~Ģ/Ģ�A Lasius 

flavusɸSteinmeyer et al. 2012ɹ=M]G~×Ǚ/Ģ�A Lridomyrmex purpureus

ɸWilgenburg et al. 2006ɹ
ǓƬ/�: Cataglyphis Ģ0G~ C. nigerɸLahav et 

al.1999ɹ+1
��M��ǅ.AT�g�0��M�/ě�*ŤŠǉ+
"0 CHCs

0ǰōƘ1T�g�ɚ+ǅ.A�ǣ 2ǡ0ǲƂ�?
dSZhj~G~�ąĦŅǜ+�

A�,�ǖî�B$�
źǔǟ1ąĦŅǜ/��*< CHCs />@ĦɸT�g�ɹ¡

ɚ0ȭȳ�ȗDB*�A�,Eǖ�$ŧĞ.�ōƂ+�A� 

G~0Ħ¡ɚȭȳæøɸrecognition cuesɹ1
ɍ¥ǉȜöɸBreed et al.1985; Beye 

et al. 1997; van Zweden et al. 2009; d’Ettorre and Lenoir 2010; Kather & Martin 

2015ɹ=ɰ=Ħż.-0ƻĀȜöɸBreed et al.1995; Heinze et al. 1996; Richard et al. 

2004; Buczkowski et al. 2005; Martin et al. 2013ɹ0-&?�
�A�1�ū/>A



 

ĸɩEá�A�,�ǐ?B*�A(Vander Meer & Morel 1998; Wilgenburg et al. 

2006)�®�2
Heinze et al. ɸ1996ɹ1
vh±\G~Ģ/Ģ�A Leptothorax 

nylanderi /��*
Ħ¡ɚEÆ�0Ħż+ɮȂ�A�,/>'*ŤŠȗÏ�ăÑ�


ǅ.AĦż+ðĦ�*�$þæ/1Ħ¡ɚEȭȳ�.�.A�,Eýì�$�8$


Richard et al.ɸ2004ɹ1
jO~G~0�ǜ Acromyrmex subterraneus/��*


ǅ.AĦ0��M�/ç�ɰE��A, CHCs 0ǰōƘ�§A>�/ăÑ�$�,E

(�,;$��?/ȓȁ?1
��M�1ǅ.AɰE��$çĦ0��M�/ě�*Ť

Šǉ/.'$�,�?
ɰ�Ħ¡ɚȭȳ/ĸɩ�A�,Eýì�$��ū+
van 

Zweden et al. ɸ2009ɹ1
ztG~×Ǚ0 Camponotus aethiops/��*
ǅ.A

T�g�Eç�ƻĀ+ 1 ĮɚɮȂ�A,��M�0 CHCs 0ǰōƘ�§*�A�
ǅ

.AT�g�0µª/ě�*¯Ʋ,�*ŤŠǉ+
Ħ¡ɚȭȳEȗ�ȅÍ�³Ŕ�B*

�A�,Eǖ�$�"0$;ȓȁ?1
ɍ¥ǉȜö�Ħ¡ɚȭȳ/ĸɩ�A,Ȁ�$� 

źǔǟ+1
Ħ¡ɚȭȳæø�ƻĀȜö,ɍ¥ǉȜö0-&?�
<��1�ū0ĸ

ɩEá�*�A�EƊȩ�*�.��
ƊȦEȗ��8 ɍ¥ǉ.ĸɩ/(�*%�


�ȏǉ/
ąĉƸÈ+�'$@
ÖĉƸÈ+<ĉƸ�țŧõ�ğ�A>�.ɍ¥ǉ/ą

ƍ.T�g�+1
Ħ¡ɚȭȳæø<ąƍÑ�A��,�ǖ�B*�Aɸvan Zweden 

et al. 2009; Kather & Martin 2015ɹ�dSZhj~G~1ǣɾǡ�?<ÖĉƸÈ+�

A�,�ǖî�B*�@
tIP�Ub}Id DNAÂƀ0ǲƂ�?<ÖĉƸÈ��õ

�ğ+�A�,�ǖî�B*�AɸƎƿ 2013ɹ�"0$;
Ħ¡ɚȭȳæø<T�g�

¾+1ƘȻǉăǅ�Ć��.�'$ãȅŅ��Aɸ$%�
Ħ¾0��M�ɚ+1

CHCs 0ǰōƘ�ǳȥǉ/Ŷŉ/ǅ.'*�$ɹ�"�*
200m  �ɤB$ǅ.AĦ

ɸT�g�ɹɚ+1 CHCs 0ǰōƘ�ǅ.'$0�<�B.���0�,1
dSZ

hj~G~+1
ɍ¥ǉȜö/>@Ħ¡ɚȭȳæø�ķō�B$ãȅŅEǖî�A� 

�ū+
Ħ40Ĝ»ĕɳ+1
Ħ¾/Ĝ»�B$ǅĦ0��M�/ě�AŤŠ1űɚ

,,</ƣĞ�$�ǅĦ0��M�1Ĝ»º+ groomingEá�$$;
CHCs0ǰō



 

�űɚ0Ǳɇ/¦�Ĝ»º0Ħ0 CHCs ,ɬ§�$0�<�B.���0�,1
d

SZhj~G~0��M�0 CHCs ǰō�ƻĀȜö/>'*<Ǒűɚ+ăÑ�A�,

Eǖî�*�A�ƻĀȜö�Ħ¡ɚȭȳæø/ĸɩ�Aþæ
ąĦŅǜ0G~+1ç�

T�g�+�'*<Ħɚ+ĿƻĀ�ǅ.A$;
��M�0 CHCs �ǅ.AãȅŅ�

�A�dSZhj~G~/��*
ç�T�g�0ǅ.AĦɚ+ CHCs �½Ŷ�BA

wMgZv/(�*ƊȦ�A�G~+1 grooming/>'*��M�ɚ+ CHCs��ŝ

�B*�A�,�ǐ?B*�AɸVargo & Passera 1991; Lenoir et al. 1998ɹ�®�2


Lenoir et al.ɸ1998ɹ1
G~0ªȘ/�AƯÑƙǭ06,F-�Ĭƥ+1ŞǇŅ��

��
grooming =Ɔɯ�ŝ0>�.ǋŚǉ.Śȣ/>'*��M�ɚ+½Ŷ�BA�

,Eǖ�$�ąĦŅ0G~1�(0T�g��țŧ0Ħ/Â�B*ðĦ�*�A�
Ħ

ɚ+��M�=ŹōƳµª0ȗ�ž�ȗDBA�dSZhj~G~+<��M��ǛÏ

º0��M�, grooming�A�,+��0 CHCs�½Ŷ�B
"0½Ŷ�B$ CHCs

�ǅ.AĦɚ+½Ŷ�BA0�<�B.���A�1
ztG~×Ǚ0n�~^LLG

~ɸCamponotus floridanusɹ=j~G~×Ǚ0 Diacamma sp.+1
ĉƸ�ƽF%Ø

0Șɨ�/1ĉƸǀž0Ñēƴȶ�Ēú�A�,�ǖ�B*�AɸEndler et al. 2004; 

Shimoji et al. 2012ɹ�dSZhj~G~+<ĉƸ�ƽF%Ø���M�/>'*T�g

�¾0ǅ.AĦ/Ɇ2BA�,/>'*
CHCs�½Ŷ�BA0�<�B.��dSZ

hj~G~0��M�0Ħ¡ɚȭȳæø�-0>�.Ȝö/>'*ķō�BA�EƊ

Ȧ�A$;/1
�ĻÂĐɍ¥ēǉŐƛ=Ė¾/��Aš¬ĕɳ/>'*ƊȦ�AłȜ

��A� 

Ħ¾0��M�ɚ+ CHCs 0ǰōƘ�Ŷŉ/ǅ.'$�,/(�*<ȀĚ�Aɸø

4-11 ~ ø 4-15ɹ��0�,1
ąĦŅǜ+�A�,,ɛ²�*�A0�<�B.��ą

ĦŅǜ+1
1(0T�g��ǅ.Ațŧ0Ħ+ðĦ�*�A�M]G~×Ǚ/Ģ�A

ąĦŅ0G~ Lridomyrmex purpureus+1
ç�T�g�+�'*<
Ħɚ+ĿƻĀ

�ǅ.@
CHCs 0ǰōƘ/ăǅ�Ƽ�A�,�ýì�B*�AɸWilgenburg et al. 



 

2006ɹ����
<���M�� CHCs0D �.Ɉ�EÚę/ȳÆ�*ŤŠȗÏ4,

Ǉġ�!*�8�2
ç�T�g�%�ǅ.AĦ0��M�/ě�*ŤŠ�*�8��

<�B.��ąĦŅ0G~+1
�T�g�ƵŶ0 CHCsǰō1�A�
ąĞ0ăǅE

<(��,/>@
çT�g�+<ǅĦ0��M�,�Ɵ�A�,�+�A0�<�B

.���0�,1
Reeveɸ1989ɹ/>A optimal threshold hypothesis�ŢŔ�B

A�,Eŉí�A�ąĦŅ/>@ǅ.AĦ/Ēú�A��M�-���ç�T�g�0

w�k�,�*ŤŠ�.�>�/�A$;/1
Ħɚ+ CHCs �ąĞǅ.'*<ç�

T�g�¡ɚ,�*ȭȳ+�A�,�ɊŃǉ,Ȥ�A%C��ŻŸ/ðĦ�AdSZh

j~G~0T�g�0ǧ÷EɔĄ+ƵĔ�A�,1ɧĬ/ɥ���
Ⱦ�Ħ1ç�T�

g�/Ģ�*�AãȅŅ�ɴ�$;
ɡŚ�Ațŧ0ĦEřɢ�
Ħɚ0ɍ¥ǉ.ɛ²

EŰ?�/�$�+
CHCs ǰōEÂƀ�B2
T�g�¾0ǅ.AĦɚ/Ēú�A

CHCs0ăǅEƊȦ+�A%C�� 

2ǜɬ0ŤŠŅbYd, CHCsÂƀ0ǲƂ�?
dSZhj~G~0��M�1ǅĦ

ɸǅ.AT�g�ɹ0��M�/ě�*ŤŠǉ+ɸø 4-6ɺ4-7ɹ
��M�0 CHCs0

ǰōƘ1Ħɚ+ǅ.'*�$ɸø 4-16, 4-17ɹ����
�0�,1��M��ªȘƯ

Ñƙǭ/ě�*ÞŃ�
ŤŠȗÏEǖ�*�A,1ɝ?.��®�2
��M�0ªȘ

/Ēú�AƯÑƙǭ Ą0ōÂ/ÞŃ�*�AãȅŅ<�A���M��ǅĦ,çĦ0

��M�0ªȘ�?ŒÁ�B$ªȘǩŒÁƴ,ªȘƯÑƙǭ
ƓƤ0"B#B0^u�

/-0>�/ÞŃ�A�EƊȦ�$,�C
ªȘǩŒÁƴ,ªȘƯÑƙǭEÿĪ�$^

u�+1
çĦ>@<ǅĦ,�/ŤŠǉ.ȗÏ�9?B$��ū
ªȘƯÑƙǭEɞ�

$ƓƤEÿĪ�$^u�+1
ŤŠȗÏ1çĦ,ǅĦ0ɚ+Ɉ�1ȝ?B.�'$ɸø

4-18 ~ 4-20ɹ��B?0ǲƂ1dSZhj~G~0��M��ƯÑƙǭEŐ��@/Ħ

¡ɚ,Ħ¡ɚ Ą0µªEÓÆ�
ŤŠȗÏEȷ���,Eǖ�*�A���M�0ª

Ș0ƯÑƙǭ�Ħ¡ɚȭȳ0ŐŘ�@,�*­ƾ�B*�A�,1
Ŭź/İ�ÂĪ�

AztG~×Ǚ/Ģ�AP�LLG~ɸOzaki et al. 2005ɹ=n]nWG~×Ǚ/Ģ�



 

AßǞG~0�ǜ Pogonomyrmex barbatusɸGreene & Gordon 2007ɹ
GWfNG~

×Ǚ0 Linephit hemahumile, Aphaenogaster cockerelliɸDiane et al.2000ɹ+<


Ǖȭ�B*�A�®�2
Ozaki et al.ɸ2005ɹ1
P�LLG~+1ªȘ/Ēú�A

Ñēƴȶ0�+<ƯÑƙǭ�Ħ¡ɚȭȳ/ɛDA�,Eǖ�$�
ȣȡ�0ǐȟŊȟĐ

/>'*ªȘƯÑƙǭ�ƊÁ�B*�A�,Eǖ�$��B?0ºȗǔǟ+ýì�B$ǜ

0�&
A. cockerelli1ąĦŅǜ+�A�
Ɠ@0ɿǜ1ÖĦŅǜ+�A�"0$;


�0,�CƊȦ�B$ǜŧ1Ğ.�<00
G~+1ąĦŅ+�'*<ÖĦŅ+�'*

<
��M��ƯÑƙǭEŐ��@/Ħ¡ɚ+1.�µªEȭȳ�
ŤŠȗÏEǖ�,

��A�8$
źǔǟ1j~G~×Ǚ/��*ªȘƯÑƙǭ�Ħ¡ɚȭȳEȗ�$;0

ŐŘ�@,�*Çƾ�B*�A�,E*ǖ�$ŧĞ.�ýì+�A� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

ʁǡɼōȔ,įȔɚ0Ħ¡ɚȭȳ 

 

 

 

  

 

 

 

 

 

 

 

 

 



 

ʁǡɼōȔ,įȔɚ0Ħ¡ɚȭȳ 

 

5-1ɼȃŲ 

� Ǘ¤ŅŮȔ+1
�ȏ/��M�1ȋĦ0��M�Eȭȳ�A�,�+�
ǅĦǀž

0��M�/ě�*1ŤŠǉ.ȗÏEǖ��,�ǐ?B*�AɸFletcher et alɼ1987ɹ�

8$
��M��ȋĦ0įȔEȭȳ�A�/(�*ƊȦ�$ǔǟ<9?BAɸreviewed 

by van Zweden & d'Ettorre 2010ɹ�W�G~+1
Gn~MƽßǞW�G~0�ǜ

Hodotermes mossambicus /��*
��M�1ǅ.AT�g�0įȔ/ě�*ŤŠ

ȗÏEǖ��,1.�'$�
ç�T�g�0įȔE>@ɪǹ/�Ȭ�A�,�ǖ�B

$�,�?
ȋĦ0��M�%�+.�įȔ<ȭȳ�A,Ȁ�?B$ɸKirchner & 

Minkley 2003ɹ�M~k_/��*<
��M��ȋĦ0įȔEȭȳ+�A�ƊȦ�B

*�A�ÒǨƽGWfNk_ĢɸPolistesɹ0�ǜ P. fuscatus+1
ÌȨwY1ȋȹ0

T�g�0įȔ,ȖǷ/.�T�g�0įȔEÓÆ+�A%�+.�
ČċT�g�0

įȔ,ȖǷ/.�T�g�0įȔ0ÓÆ<+�A�,�ýì�B$ɸPanek & Gamboa 

2000ɹ�ȓȁ?1 P. fuscatus 0ÌȨwY�įȔEȖǷȭȳ�Aƺǀ/(�*
P. 

fuscatus +1ɪǹ/�'à@�ȷ�A$;
ÌȨwY1ȋ?,Čċ0Ħ¾/�AįȔ

ɸļČċɹEȭȳ�AłȜ��A,Ȁ�$��?/ȓȁ?1
ç�T�g�0ōȔ,į

Ȕ+�B2
CHCs0ōÂ�§A�,<ǖ�$�ŴȾ Kudô et al. (2016) 1
ÕǨƽą

ĉƸÈGWfNk_0�ǜ Polybia paulista/��*
��M�1ǅĦ0įȔ/ě�*

ɪǹ/ñ9(��,1.�<00
ȋĦ0įȔE>@ɪǹ/ȍ;A�,Eǖ�$��?

/ȓȁ?1
įȔ0 CHCs 0ōÂET�g�ɚ+ƘȻ�
"0ǰōƘ�T�g�ƵŶ

+�A�,Eǖ�$��B?0ǲƂ�?
M~k_+1ĉƸ�țŧĒú�
T�g�¾

0 CHCs 0ǰōƘ�țɣ/.A,�ň�BAþæ+<
��M�1ȋĦ0įȔEȭȳ

+�A,Ȥ�A�8$
Kudô et al. (2016) 1
P. fuscatus,1Ɉ'*�'à@�ȝ?

B.� P. paulista/��*��M��įȔEȭȳ�A�,0ŉǼ/(�*
��M�



 

�įȔ0ƖǪEǐA$;/
Ñēǉ.ŐŘ�@EÇƾ�*�AãȅŅEǖî�$�8$

M~k_+1
ƻĀȜö�įȔ0 CHCs /ĸɩE��AãȅŅ<ǖî�B*�A�L

�Yd}~GƽP�YZwk_ĢɸVespulaɹ0�ǜ V. germanica+1
įȔ�?ȕ


�?/ōȔ/ōɘ�A,,</ªȘ0 CHCs �ăÑ�A�
��M�,įȔ0 CHCs

0ǰōƘ�§*�A�,�ǖ�B$ɸBrown et al. 1991ɹ�Brown et al.ɸ1991ɹ1


��M�,įȔ0 CHCs 0ǰōƘ�§*�A�,/(�*
��M�,įȔ�Ɔɯ�

ŝEê;*ęŚ/ɛDA$;,śƦ�$��0>�/
W�G~=M~k_+1��M

��ȋĦ0įȔEȭȳ+�A�,�Ű?�/.'*�A�,/Î�
"0Ɛƌ,įȔ0

ªȘ/�A CHCs�ɛɂ�AãȅŅ/(�*<
�ĔƺȢ�ɄF+�A� 

G~/(�*<
��M��įȔEȭȳ+�A�ƊȦ�$ǔǟ1ȗDB*�$���

�
��M��ȋ?,ç�T�g�0įȔ,�T�g�0įȔEȳÆ+�A,ýì�B

$ǲƂ��'$�ū+(Cataglyphis cursor : Lenoir 1984,  Camponotus vagus� : 

Bonavita-Cougourdan et al. 1989,Ectatomma tubercalutum: Feneron & Jaisson 

1995,  Leptothorax longispinosus : Hare 1996)
ȳÆ+�.�'$,��ǲƂ<�A

(Rhytidoponera confusa : Crosland 1988, Acromyrmex echinatior : Larsen et al. 

2014)�CataglyphisĢ0�ǜ C. cursor+1
įȔE»B$ɮȂĦ/įȔ,ç�Ħǀž

0��M�EĜ»�$þæ,ǅ.AĦǀž0��M�EĜ»�$þæ+
ȋĦ0įȔ,

ǅĦ0įȔ���M��?á�AȗÏEƘȻ�$,�C
��M�1ǅĦ0įȔ/ě�

*ŤŠǉ.ȗÏEǖ�.��ū+
ȋĦ0įȔ/ě�*>@ɘ�űɚ�ȬE�$�,�

?
��M��ȋĦ0įȔEȭȳ+�A,ýì�B$ɸ Lenoir 1984ɹ�

Bonavita-Cougourdan et al.ɸ1989ɹ1
LLG~Ģ (Camponotus)0�ǜ C. vagus

0��M��ȋĦ0įȔEȳÆ+�A�/
įȔ0ªȘƯÑƙǭ0ǰōƘ�T�g�ɚ

+ǅ.A�,Eǖ�$�8$
Feneron & Jaissonɸ1995ɹ1
Wy��¾/��*

EctatommaĢ0�ǜ E. tubercalutum0��M�,įȔEěɨ�!AĕɳEȗ�
�

�M��ȋĦ0įȔ/ě�*>@ɘ�űɚ�ȬE�$�,�?
ȋĦ0įȔEȳÆ+�



 

A,ǲȲ��$��?/ Hareɸ1996ɹ1
vh±\G~ĢɸLeptothoraxɹ0�ǜ L. 

longispinosus 0ɮȂĦ/ȋĦ0įȔ=ǅ.AĦ0įȔEĜ»�$,�C
��M�1

ȋĦ0įȔE¹º�*Ħ¾/Ɇş�A�,�?
��M��ȋĦ0įȔEȭȳ�*�A

,ǲȲ��$��B?0ǔǟ1
��M��ȋĦ0įȔEȭȳ�A�,Eǖî�*�A

�
o}I�e�+ȠĚ�B*�.��,�?
"0ǲƂ1ǆïȞ�B*�AɸPanek 

& Gamboa 2000ɹ��ū
��M�/>AįȔȭȳ/(�*o}I�e�+ȠĚEȗ'

$ǔǟ1Ğ.�
��<ǅ.AǲƂ�Ľ?B*�A�Croslandɸ1988ɹ1 Rhytidoponera

Ģ0�ǜ R. confusa /��*
o}I�e�+Wy��¾0��M�/ȋĦ,ǅĦ0

įȔEěĥ�!ȗÏEȠĚ�AĕɳEȗ�
�?/ɮȂĦ¾/ȋĦ=ǅĦ0įȔEĜ»

�
Ħ¾+ȋĦ,ǅĦ0įȔ���M��?á�AȗÏEƘȻ�$����
-&?0

ĕɳ+<��M�/>AįȔ/ě�Añ9��0ɪı=ȍ;Aűɚ/ɫȓ.Ĩ1.�


��M�1ȋĦ,ǅĦ0įȔEȳÆ+�.�,ǲȲ)�$�ȓȁ?1
�T�g��?

įȔEĵĈ�Aþæ/1ȋ?0T�g�,�T�g�0įȔEȳÆ�AłȜ��A�
R. 

confusa0>�/�T�g��?įȔEĵĈ�.�þæ/1��M��ȋ?0Ħ0įȔE

ȳÆ�AłȜ�.�,Ȁ�$�8$ŴȾ+1
Larsen et al.ɸ2014ɹ�jO~G~0�

ǜ Acromyrmex echinatior/��*
��M�ɸwXy�,tIf�,</ɹ�ȋĦ

,ǅĦ0įȔEȭȳ+�A�EƊȦ�A$;
Wy��¾+��M�/>AįȔ/ě�

Añ9��0ɪı=ȍ;AűɚEo}I�e�+ȠĚ�$�"0ǲƂ
��M�1Ħ0

ǀž/ɛ².�įȔ/ě�*ȗÏ�$�,�?
��M��ȋĦ,ǅĦ0įȔEȳÆ+

�.�,ǖî�B$��0>�/G~+1
��M��ȋȹ,ç�T�g�0įȔ,�

T�g�0įȔEȳÆ+�$ǲƂ�ýì�B*�A�ū+
ȳÆ+�.�'$ýì<�

A�"�*
"0ǲƂ0Ɉ�1
ȠĚ0ɠ/o}I�e�ȗDB$��Ć��ĸɩ�$

>�/<9�A� 

G~/1ÖĦŅ,ąĦŅ�ǐ?B*�@
"B#B0ðĦūƛ/>'*įȔȭȳ/ɛ

DAƶƚ1ǅ.A,ŷĺ�BAʇÖĦŅ0G~+1
ŹōƳµª�Ħ¾+Ǜ�BA�,



 

1�'*<
Ħɚ+Ǜ�BA�,16,F-.�0/ě�
ąĦŅ0G~+1ç�T�

g�%�ǅ.AĦ0ɚ+ŹōƳµª�ȗ�ž�AɸDebout et al. 2007ɹ�"0$;ąĦ

Ņ0G~+1
��M��ȋȹ0ɆF+�AŹōƳµª�A�1Ɇ2B*�$ŹōƳµ

ª�ȋȹ,ȖǷɛ²/�A�Eȭȳ+�A�,1
ÐœɊŃıEĽA$;/ɓȜ.1 

+�A��+/ȿ5$G~/��AįȔȭȳ/(�*0ǔǟ0�&
C. cursor = L. 

longispinosus1ąĦŅǜ+ɸDebout et al. 2007ɹ
�B?0ǜ+1��M��ȋĦ,

ǅĦ0įȔEȳÆ+�A,ǲȲ)�?B*�AɸLenoir 1984; Hare1996ɹ����
�

B?0ǔǟ+1ȠĚ0ɠ/o}I�e�ȗDB*�.�$;
ɊÃ.Ȫ°�ȗDB*�

$�ǆï��A��.D&
ÖĦŅǜ,Ƙ5*ąĦŅǜ+1
��M�1>@Ú��į

ȔEȭȳ�AƐƌE³Ŕ�*�A,ŷĺ�BA�
ºȗǔǟ+1o}I�e/>AȠĚ

�ȗDB*�? 
ţ;*Ȫ°Eȗ�łȜ��A�8$
��M��ȋȹ0įȔEȭȳ

�A�EƊȦ�$G~0ǔǟ+1
"0ȭȳƐƌ/ĸɩEÜ7�,Ȁ�?BA CHCs

/(�*0Ȫ°�ÔÂ/ȗDB*�.�ɸG~+1
Bonavita-Cougourdan et al.ɸ1989ɹ

� C. vagus/��*įȔ0 CHCsEÂƀ�$�
ǳȥȢƀ/>AȪ°Eȗ'*�.�ɹ� 

"�+źǡ+1
dSZhj~G~0��M�� CHCs EŐ��@/�*Ħ¡ɚ0

įȔEȭȳ�A�,�+�A�EŰ?�/�A�ǣ�ǡ+1
ɔĄ/��*ĉƸ��.

�Ħ�ɴ�ɪı+řɢ�B$�,�?
dSZhj~G~1ąĦŅǜ+�A�,�ǖî

�B$��+/ȿ5$,�@
ąĦŅǜ/��*��M��ȋĦ0įȔEȭȳ+�A�

/(�*
o}I�e�+ȠĚ�ȗDB*�? 
ţ;*Ɗȩ�A$;/1dSZhj

~G~1Ɋ�*�A,Ȁ�A�8$
��M��ȋĦ0įȔEȭȳ�A�EƊȦ�$ǔ

ǟ+1
CHCs0ǲƂ<çű/őDB$�,1�ĕ�.��ǣôǡ+1
dSZhj~

G~0��M�� CHCs EŐ��@/�*ĦɸT�g�ɹ¡ɚ0��M�Eȭȳ�


ɧĦɸT�g�ɹ¡ɚ0��M�/ě�*ŤŠȗÏEǖ��,EŰ?�/�$�$%�


��M�EWy��¾/��*�ě�+ěɨ�!A,
��M�1ǅĦɸT�g�ɹǀ

ž0��M�/ě�ŤŠǉ.ȗÏEǖ� 
ǒȉėò/ðĦ�*�AĦ¾/ǅĦɸT�



 

g�ɹǀž0��M�EĜ»�A,
ŤŠǉ.ȗÏ�ȠĚ�B$��0�,1
dSZ

hj~G~0��M��ɔĄ+0ðĦŽ¢/Ⱦ�ƻĀ�+1�T�g�ǀž0��M

�/ě�
ŤŠȗÏEǖ�$,Ȣɑ�BA�"�+źǡ+1ǣôǡ+ȗ'$Wy��¾

+0ĕɳ/Î�
ǒȉĦ/�ĦɸT�g�ɹǀž0įȔEĜ»�$ű0��M�0ÞŃ

EȠĚ�A�o}I�e�+įȔEĜ»�Aĕɳ1
Croslandɸ1988ɹ�ȗ'*�@


��M�1ȋĦ,ǅĦ0įȔEȳÆ+�.�,��ǲƂ�Ľ?B*�A� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

5-2ɼūƛ 
 

5-2-1ɼřɢ 

řɢūƛ1ǣʀǡ+ȿ5$ūƛ,çƍ+�A�
źǡ/ɛ²�AɏÂ/(�*1ţ;

*ȿ5A�ŪƮǎÔŬǂĩǠɒĤǙēɱ/ɡŚ�A
O{��0ƈ�ɸ37˚05’N, 138˚37’Eɹ

,ŪƮǎ
Ȅ¾ĩȄ¾ǣ�^v�ɸ38˚00’N, 139˚30’EɹȾȼ0ɣŸƁ
ƫȴǎǁȴĩ9.

�&Đ-<0ƈȋƲɱ/ɡŚ�A
9.�&Đ-<0ƈ�ɸ34˚57’N, 136˚07’Wɹ+řɢ

Eȗ.'$�
O{��0ƈ�+1
2010Į 5ŵ 19Ŭʋ11ŵ 30Ŭ8+
�>" 2Ƀɚ

/�ı0ɚɟ+ȥ 14õɸȱƅɚɟʆ15.08�1.25Ŭ,ĭü�SEɹřɢEȗ�
Ɨõ0ȱƅ+

dSZhj~G~�ðĦ�*�AŻŸEõß�$�
Ȅ¾ĩȄ¾ǣ�^v�Ⱦȼ0ɣŸƁ

+1
2010Į0ʄŵ,ʅŵ/ȥɿõȱƅEȗ�

9.�&Đ-<0ƈ�+1
2010Į

0ʁŵ�? 11ŵ0ɚ/ȥ 12õȱƅEȗ'$ɸʁŵ: ɾõ; ʂŵ: ɾõ; ʃŵ: ɽõ; ʄ

ŵ: ɾõ; ʅŵ: ɾõ; 10ŵ: ɾõ; 11ŵ: ɽõɹ��5*0ȱƅ+1
řɢ�$Ż&ŸE

ǔǟĖ/Ŕ&ī'$Ļ
m�[`d=ÊĔkUu.-Eƾ�*Ōɓ/Ă�
ëȔǥEƾ

�*Ż&Ÿ¾0ōȔ,ŹōƳµªEà@Á�$�řɢ�$ōȔ0M�YdEÅÆ�$Ļ


ōȔ=ŹōƳµªɸįȔ=ȕɹ0µªŧ
Ø0ŶƱEȧɖ�$�ĕɳĖ/Ŕ&ī'*�

?ŤŠŅbYdEȗ�8+0ɚ
ǒȉEŨ�$p}Y_`PR�Y+åĦEɮȂ�$�

ɮȂŽ¢1Ĭƥ,�
ɰ,�*O�kKɸLuciliacaesarɹ0įȔE��
ƧıȱǦ0$

;ƙEê8!$ȇȆǵER�Y¾/Ǻ�$ɸĤâ� 2010ɹ� 

 

5-2-2ɼŤŠŅbYd 

ĕɳɽʆWy��¾ĕɳ 

� ��M��çĦ,ǅĦ0įȔ/ě�*-0>�/ȗÏ�A�EȠĚ�A$;
8 �

�M�1µª/ě�* 2µª0įȔEWy��¾+ǖ�ĕɳEȗ'$�ǣ 4ǡ0ǲƂ�

?
200m  �ɤB*řɢ�B$Ħɚ+1��M�-��/ŤŠȗÏ�9?B$�,�



 

?
dSZhj~G~+1 200m �ɤB$Ħ1ǅ.AT�g�/Ģ�*�AãȅŅ�

ɴ��"�+
ǅ.AT�g�ǀž0įȔ/ě�*��M��-0>�.ȗÏEǖ��

EȠĚ�A$;/
ç�T�g�ǀž0įȔ, 200ʊ �ɤB$ûư+řɢ�$įȔE

Ħ�?à@Á�ɸTreatmentsɹ
Wy��¾0��M�/ǖ�$ɸø 5-1ɹ�źĕɳ/1�

>" 1.5mmɸʀɶįȔʆāĐǘ´ɹ8+ōɘ�$įȔEƾ�$�G~0Ȓ�įȔ1Ħ¾

+ĉƸ0Ⱦ�/Ǻ�BA�,�ą��
ōɘ�$įȔ1��M�/>'*ɪǹ/Ɇ2B

A�"0$;
Ȓ�įȔ>@ōɘ�$įȔ0ū���M�/>'*őDBAȗÏ0ǜɬ

Eą�Ȫ°+�A,ŷĺ�BAɸPeeters & Molet 2010ɹ�8 
CǬEŨ�$ǋĹ 5.0

�0p}Y_`PWy��0Ǣ/ǅ.AĦɸɴ�ǕƷ+ǅ.AT�g�ɹǀž0įȔE

Ǻ�
"0�Ł/1�Ã@ſ,�*ǋĹ 3.0�0p}Y_`P0ǤEȨǺ�$ɸø 5-2ɹ�

Ǥ0¾ɏ/1 1µª0��M�E»B$�G~EWy��¾0ƻĀ/ɲƄ8!A$;/


"0ƶŋ+ 10ÂɚťǺ�$Ļ
ǤEĄ�*��M�0ȗÏE 15ÂɚȠĚ�$�Control

,�*
��M�/ě�çĦ0įȔ 2µªEWy��/Ǻ�ɸø 5-3ɹ
��M��çĦ

0įȔ/ě�*-0>�.ȗÏEǖ��EȠĚ�$���M�0ȗÏ/(�*1


Croslandɸ1988ɹ/>Aj~G~ɬ0 Rhytidopone raconfusa /��AŤŠŅYTGE

ÛȀ/�
 �0>�/YTGE(�$� 

 

0ʆɆş 

1ʆȍ; 

2ʆƱȞ 

3ʆĴ�G�bh�W{� 

4ʆĵ�G�bh�W{� 

5ʆĻɀ 

6ʆĎóɸȈɏ0Ġųɹ 

7ʆñ9(� 



 

 

ǣ 4ǡ+ȗ'$ōȔ-��0bYd+1
ñ9(��>@ɴ�YTG,�*
ɜ�ɸɘ

�ŤŠɹ��ȠĚ�B$�
įȔ/ě�*1ȝ?B.�'$���M�EįȔ/ěɨ�

!A,
��M�1įȔEɆş�$@
ȍ;$�
�B?1įȔ/ě�*ÝĊǉ.ȗÏ

,Ȁ�?B$;

ƱȞ�>@©�YTG,�*Ȫ°�$�YTG 00Ɇş/(�*1


õŧ%�+.�űɚ<ƦĔ�$�ǣ 4ǡ+1��M�-��0ŤŠŅEçĦ,ǅĦ0ɚ

+ŴĆYTG, AI+Ȫ°�$����
AI+1Ĩ�9?B.�'$<00
ŴĆYT

G+1ŶŉĨ�".�'$�
ǅĦ0��M�/ě�*ŤŠǉ+�A¸é�9?B$�

"�+źǡ+1
>@ŤŠǉ.ȗÏ�ȷ�A,ŷĺ�BAŴĆYTG/>@ŤŠŅEȪ

°�$��5*0 Treatments , Control /��*
ç�Ħǀž0įȔ0ǰ9æD!+ 5

õÞľ�*ȠĚ�
Treatments, Control,</
5õ0Þľ+Ľ?B$¶0ĭüE"0

ǰæ!0ȗÏ,�*Ȫ°�$�bYd1ŻŸEȢª�*�?�Ƀɚ ¾/ȗ�
åȗÏ

0õŧ=űɚ%�+.�
-&?0įȔ/-0>�.ȗÏEȷ��$�Eȧɖ�$�$

%�
�ıȠĚ/­'$��M�,įȔ1­ƾ�.�'$�ȠĚĻ
bYd+­ƾ�$

Wy��1Ǵɵ/Ɲ�
CǬ1bYd�,/à@ŝ�$�.�
�5*0bYd1o}

I�e�+ȗ�
ȠĚȁ1��M�,įȔ�-0Ħ/ǀž�A�/(�*0ŇýEǐ?

.�� 

 

ĕɳɾʆĜ»ĕɳ 

ǣ 4ǡ+1
ōȔ-���Ħ¡ɚEȭȳ�A�EƊȦ�A$;
8 Wy��¾+0

�ě�0ŤŠbYdEȗ'$���M�1
çĦɸT�g�ɹ,ǅĦɸT�g�ɹ0�

�M�/ě�
ǅ.AŤŠŅEǖ��,1.�'$����
��M�EǅĦɸT�g

�ɹǀž0Ħ¾/Ĝ»�A,
ǅĦɸT�g�ɹ0��M��?ĵ�ŤŠ�B$���

M��įȔEȭȳ�
ǅĦɸT�g�ɹǀž0įȔ/ě�*ŤŠEǖ��<�B.��


ĕɳɽ0>�.Wy��¾0ƶŋ+1ŤŠŅ1ƹB/���<�B.��"�+źǡ+



 

<
įȔEĦ¾/Ĝ»�AĕɳEȗ'$� 

� Ħ40įȔĜ»ĕɳ0Ʃ·,�*
ɔĄ+řɢ�*�?��ŵ ¾0ɮȂĦ�?
�

�M�25µª,�>" 1.5mm8+ōɘ�$įȔ 15µªE£ŉ/à@Á�
ǒȉEŨ�

$p}Y_`PR�Yɸ19.4	
 10.4	
 2.6�ɹ/»B$���M�1Ū��ɮȂR�Y0

ȂĖɸ4	
 4	
 1 mmɹ/�5*0ȋĦ0įȔE 2 Ŭ ¾/Ɇ3»B$��0ŷɚ�/�

�M�ŧ=įȔŧ1ƣĞ�A�,1.�'$�8$
ĕɳ/1��M�25 µª,įȔ

15 µªEƾ�$�
�B1dSZhj~G~/��AŹōƳµªEê:Ħ0ĭüǉ.

µªŧ+�Aɸǣ�ǡȘ 2ɻ2ɹ� 

Ħ40įȔĜ»ĕɳ1
��M��Ū��ɮȂR�Y¾0ȂĖ/�5*0ȋĦ0įȔ

EɆ3»B$ǿŬ�?əč�$�8 
ǅĦ0įȔ���M��?-0>�/őDBA

�EȠĚ�$���M�/>'*ɮȂR�Y0ȂĖ/Ǜ�B$įȔE¼*à@ɞ�


200m �ɤB$ûư�?řɢ�$ǅĦɸT�g�ɹ0įȔ 15µªEȂĖ0»@â�?

5�ɤB$þŏ/�5*Ǻ�$ɸTreatmentsʆø 5-4ɹ�Control,�*
��M�/>'

*ɮȂR�Y0ȂĖ/Ǜ�B$įȔE�5*�ŭà@Á�
¿ıç�Ħ¾0ȂĖ0»@

â�? 5�ɤB$þŏ/�5*Ŏ�$ɸø 5-5ɹ�ǅĦɸT�g�ɹ,çĦɸT�g�ɹ

0įȔ0ɚ+��M�/>AőDBū/Ĩ��A�EƘȻ�A$;
įȔEǺ�*�?

�5*0įȔ�ȂĖ/Ɇ2BA8+ɸ�>" 1űɚ, ǲƂEȝ>ɹ
5Â�,/Ĝ»�B

$įȔ0ƼĒŧ=Ħ¾/Ɇ2B$įȔŧEȧɖ�$�8$
ǅĦɸT�g�ɹ,çĦɸT

�g�ɹ0įȔ�ɘŷ0ɚ+őDBū/Ĩ��AãȅŅ<�A$;
�5*0įȔ�Ħ

¾/Ɇ3Ƚ8B$ǿŬ�? 1�ŵɚ
ƗŬįȔ0ƼĒŧEȧɖ�$�ȠĚŷɚ�0ɮȂ

Ž¢1
�+/ȿ5$,�@+�A�ĕɳ/1ªȘ0ȑEÛȀ/�*ǽÑ�$2�@0

��M�E­ƾ�.�'$�8$
�ıȠĚ/­'$��M�,įȔ1¿3­ƾ�.�

'$�.�
�5*0bYd1o}I�e�+ȗ�
ȠĚȁ1��M�,įȔ�-0Ħ

/ǀž�A�/(�*0ŇýEǐ?.�� 

 



 

 

5-2-3ɼįȔ0ªȘƯÑƙǭ0Âƀ 

įȔ0 CHCsEŰ?�/�A,,</
Ħ¾=Ħɚ+"0ōÂ�ǅ.A�EƘȻ�A

$;/
GC / MSÂƀEȗ'$�Âƀ/1
2012Įʅŵ/O{��0ƈ+řɢ�$ɿĦ

ɸĦ A,B,CɹEƾ�$��B?0ɿĦ/1��M�,įȔ�Ēú�*�@
ɔĄ+1�

�/ 200m  �ɤB*�$�1 ĦĶ$@"B#B 10 µª0įȔEɌ3
-20	/³'$

cH�pn~�V�4»B
Àƕ�$�ƀ/1�>" 1.5mm 8+ōɘ�$įȔE­ƾ

�$�Àƕ�$įȔ1 CHCs EŒÁ�A8+0ɚ
cH�pn~�V�¾/³Ē�$�

įȔE 1 µª (
N}YkIG�¾0 100µℓ 0qOU�ɸWako
P�tdQ}nƾ

qOU� 086-01166ɹ/ 15ÂɚƠ�
CHCsEŒÁ�$�ŒÁĻ
tIP�W~�XE

ƾ�*ŒÁơEř@
Æ0kIG�/Ǜ�$��0ŒÁơ/(�*<
GC/ MSÂƀE

ȗ�8+0ɚ
cH�pn~�V�¾/³Ē�$�GC/ MSÂƀEȗ.�ǋÉ/ƪďE

ŞǇ�!$Ļ
2µℓ0qOU�EÎ�* CHCsEƪȢ�!$�NYP�tdQ}nH�

ɸGCɹ1 SHIMADZU ǗȚ0 GC-2014 E­ƾ�
ȶɕÂƀșǺɸMSɹ1 SHIMADZU

ǗȚ0 GC-MS QP5000E­ƾ�$�GC0M}v/1
GX��d�bPi�X�ǗȚ

0 DB-1HTɸɘ�×¾Ĺ×ơģ0Ȋùʆ15m×0.25mm×0.1µmɹE­ƾ�$�Oy~�NY

/1q~JvEƾ�
M}vƟɕE 1.0ɸml/Âɹ/ȨĔ�$�Ɯ»â0ƥı1 320	/

ȨĔ�
Yp~`d�Yx�e+ 1µℓ0ŒÁơEƜ»�$�GC0L�o�ƥı1 100	

+ 2Âɚ³&
100	�? 230	8+ 25	/Â+�ů�!
�?/ 320	8+ 10	/Â+�

ů�!$Ļ
320	+ 40 Âɚ³'$�ȶɕYrPd�1
ɦĐIL�ÑƛɸEI ƛɹ/

>'*IL�Ñɦù 70eV+ȧɖ�$�åōÂ0śĔ1
tYYrPd�0Ȱ9à@=

ȶɕYrPd�c�]}Io}~/>AƊǮ
ɴÂȢȅƦĔ/>AǰōśĔ/>'*ȗ

.'$����
�ɓǲæ0¨Ǻ/(�*1śĔ�.�'$� 

 

 



 

 

 

 

 

 

 

 

 

ø 5-1� Wy��¾ĕɳ0¼ªǉ.ƋȜ 

 

 

 

ʆ��M�,çĦǀž0įȔ 

ʆ��M�,ǅĦǀž0įȔ 

 

ø 5-2� Wy��¾ĕɳ/��A Treatment0ƋȜʆçĦ0įȔ,ǅĦ0įȔE��M

�/Ŝǖ 

 

 

 

 

ʆ��M�,çĦǀž0įȔ 

 

ø 5-3� Wy��¾ĕɳ/��A Control0ƋȜʆçĦ0įȔ 2µªE��M�/Ŝǖ 

 

p}Y_`P0Ǥ 

 

10ÂɚťǺ 15Âɚ0ȠĚ 



 

 

 

 

 

 

 

 

ø 5-4� Ĝ»ĕɳ/��A Treatment0ƋȜʆǅĦɚ+įȔE�ŝ�
ōȔ/>AǅĦ

ɸT�g�ɹįȔ/ě�AȗÏEȠĚ 

 

 

 

 

 

 

 

 

 

ø 5-5� Ĝ»ĕɳ/��A Control0ƋȜʆĦ�?įȔE�ıà@Á�
¿ıç�R�

Y/Ŏ�
ōȔ/>AȋĦ0įȔ/ě�AȗÏEȠĚ 

 

 

 

 

 

5� 

	
 25 	
 25 

	
 15 	
 15 Ħ¾0įȔE�ŝ 

	
 15 

	
 25 

įȔE�ıà@Á�
 

¿ıç�R�Y¾/Ŏ� 

įȔEǺ�$þŏ 

5� 

5� 

įȔEǺ�$þŏ 



 

5-3ɼǲƂ 
 

ȱƅ1 5ŵ 19Ŭʋ11ŵ 30Ŭ8+ȗ�
202ĦEřɢ�$�ĕɳ/­ƾ�$�5*0

Ħ0ƌōEǖ� (Wy��¾ĕɳ; Ș 5-1 ~ 5-3, Ĝ»ĕɳ; Ș 5-4 ~ 5-6)�řɢ�$Ħ0�

&
Wy��¾ĕɳ/1 35ĦEƾ�
ControlE 21rG 105õ
TreatmentsEç�

µªǻ¾+ 16rG 80õ
O{��ɻƙâɚ>3O{��ɻȄ¾ɚ+ 14rG 70õȗ

'$�8$
Ĝ»ĕɳ/1 32ĦEƾ�
ControlE 10õ
TreatmentsEç�µªǻ

¾+ 9õ
O{��ɻƙâ�>3O{��ɻȄ¾ɚ+ 13õȗ'$�Wy��ĕɳ,Ĝ

»ĕɳ+ɓț�*­ƾ�$Ħ1 13Ħ%'$� 

 

5-3-1ɼŤŠŅbYd 

ĕɳɽʆWy��¾ĕɳ 

� ç�µªǻ¾+ 200m  �ɤB$Ħɚ0įȔ/ě�*ȠĚ�B$åȗÏ0õŧEç

Ħ,ǅĦ0ɚ+ƘȻ�$�ɸO{��¾; n=10ɺƙâ; n=6ɺæȥ; n=16ɹ
�5*0ȗ

Ï/��*ŶŉĨ1.�'$ɸȘ 5-7ɹ�çƍ/
Ɇşűɚ/(�*<çĦ,ǅĦ0į

Ȕɚ+ŶŉĨ1.�'$ɸO{��¾; n=10ɺƙâ; n=6ɺæȥ; n=16ɺSign test; p=0.804ɹ

ɸø 5-6ɹ��?/
ŴĆYTGEƾ�*çĦ,ǅĦ0įȔɚ+��M�/>AŤŠŅ

EƘȻ�$�
ŶŉĨ1.�'$(O{��; n=9ɺƙâ; n=6ɺæȥ; n=15ɺSign test; 

p=0.424)ɸø 5-7ɹ� 

� ��M�/>AįȔ/ě�AȗÏEŧǈ�ɤB$µªǻɚ+ȠĚ�ɸO{��,ƙâ

ɚ; n=13ɺO{��,Ȅ¾ɚ; n=1ɺæȥ; n=14)
çĦ0įȔ/ě�AȗÏ0ɪı,Ƙ

Ȼ�$�
ŶŉĨ1.�'$(Ș 5-8ɹ�çƍ/
Ɇşűɚ/(�*<ŧǈ�ɤB$µª

ǻɚ+Ŷŉ.Ĩ1.�'$(O{�� vsƙâ; n=13ɺO{�� vsȄ¾; n=1ɺSign test; 

p=0.424ɹɸø 5-8ɹ��?/
ŴĆYTGEƾ�*çĦ,ǅĦ0įȔɚ+��M�/>

AŤŠŅEƘȻ�$�
ŶŉĨ1.�'$ɸO{�� vs ƙâ� n=11ɺO{�� vs Ȅ



 

¾� n=1ɺSign test; p=0.549)ɸø 5-9ɹ� 

ç�µªǻ¾+ 200m  �ɤB$Ħɚ0c�],ŧǈ�ɤB$µªǻɚ0c�]E

æD!*
çĦ,ǅĦ0įȔɚ+Ĩ��A�EƊȦ�$�
įȔ/ě�*ȠĚ�B$Ɇ

şűɚ/Ŷŉ.Ĩ1.�'$ (n=30, 232.557 � 45.238ǚ vs 167.642 ±40.387ǚ, Sign 

test; p=0.523ɹ�çƍ/
ŴĆYTGEƾ�*çĦ,ǅĦ0įȔɚ+��M�/>AŤ

ŠŅEƘȻ�$�
ŶŉĨ1.�'$(n=27, 3.237 ±0.143 vs 3.364 ±0.192, Sign test; 

p=0.493ɹ� 

 

ĕɳɾʆĦ40Ĝ»ĕɳ 

įȔEȋĦ/¿Ĝ»�$þæɸControlɺn=10ɹ,ç�µªǻɸO{��¾ɹ+ 200

ʊ �ɤB$Ħǀž0įȔE�ŝ�$þæɸn=9ɹ
µªǻɚɸO{���ƙâɚɹ+

įȔE�ŝ�$þæɸn=13ɹ0��M�/>AįȔ0ɆşȗÏEȠĚ�$���M�

1Ħ0ǀž/ɛ².�
�5*0įȔEɮȂĖ/Ɇ3»B$�8$��M��ǒȉĦ0

ȂĖ/�5*0įȔEɆ3ǯ�A8+0űɚ1
�5*0ĕɳ+ 65Â ¾+�'$�

Ħ0ǀž/>'*�5*0įȔEĦ¾/»BA8+/��'$űɚ/Ɉ���A�E

ƘȻ�$�
ŶŉĨ1.�'$ɸKruskal-Wallis test; �2=4.224ɺp=0.121ɹɸø 5-10ɹ�

8$
ç�µªǻ¾0c�],ŧǈ�ɤB$µªǻɚ0c�]E8,;
çĦ,ǅĦ0

įȔɚ+Ĩ��A�EƊȦ�$�
�5*0įȔEĦ¾/»BA8+/��'$űɚ/

Ŷŉ.Ĩ1.�'$ɸWilcoxon rank-sum testɺZ=2.912ɺ p=0.256ɹɸø 5-11ɹ� 

ȂĖ¾/Ɇş�B$įȔ1
��M�/>'*½ɭ��BA�,�«ı�ȠĚ�B$�

"�+
ȂĦ¾/Ɇ2B$įȔ0ƼĒŧEƊȦ�A$;
įȔEȋĦ/¿Ĝ»�$þæ

ɸControlɺn=10ɹ,ç�µªǻɸO{��¾ɹ+ 200ʊ �ɤB$Ħǀž0įȔE�

ŝ�$þæɸn=9ɹ
µªǻɚɸO{���ƙâɚɹ+įȔE�ŝ�$þæɸn=13ɹ0

3 ǜɬ0ɚ+ƘȻ�$�įȔŧ1Ħ0ǀž/ɛ².�űɚǱɇ/¦'*ƣĞ�$ɸø

5-12ɺȘ 5-8ɹ��?/
ȋĦ/¿Ĝ»�$þæɸn=10ɹ,ǅĦ0įȔE�ŝ�$þæ



 

ɸn=22ɹ0ɚ+įȔŧ0ăÑEƘȻ�$�
įȔŧ1Ħ0ǀž/ɛ².�űɚǱɇ/

¦'*ƣĞ�$ɸø 5-13ɺȘ 5-9ɹ��B?0ǲƂ�?
Wy��¾0ĕɳ,çƍ/


��M�1çĦ,ǅĦ0įȔEÓÆ�*�.��,�ǖ�B$� 

 

5-3-2ɼįȔ0ªȘƯÑƙǭ�>3ĦɚƘȻ 

� GC/ MSÂƀ/>@
dSZhj~G~0įȔ0 CHCs1Ưǭŧ 29ʋ450G�R�

=XK�
d~K�Eê: 12 ǜɬ�?ōA�,�Å'$ɸø 4-10BɺȘ 5-10ɹ�įȔ

0ªȘ/Ēú�$ƯÑƙǭ0�5*���M�0ªȘ/<Ēú�AōÂ+�'$�8$

įȔ0ªȘ/Ēú�A"B#B0ƯÑƙǭ0ɕ1��M�/Ƙ5*Ğ.�'$ɸø

4-10Bɹ� 

8 
įȔ0 CHCsEĦ¾=Ħɚ+ƘȻ�$�$%�
��+1įȔ 1 µª�0m

�Pɨǝ0 2% �E×;
70% �0µª/Ēú�A�Ȝ.ʁǜɬ0 CHCsm�PE

ƾ�$ɸȘ 5-10 �0�ǶEĲ�$m�Pɹ�ŴÄ/
Ħ¾0įȔɚ+ CHCs �ɬ§�

A�EƊȦ�$ʇ3 Ħ"B#B/��*įȔ 10 µª0ɚ+m�Pɨǝ0ËæE�ȫũ

�2ƊĔ/>'*ƘȻ�"0ǲƂ
ɿĦ�5*/��*įȔɚ0 CHCs�ǅ.A�,�

Å'$ɸAĦʆ�2=11.528, pʈ0.001, ø 5-14ʇBĦʆ�2=15.342, pʈ0.001, ø 5-15ʇ

CĦʆ�2=16.714, pʈ0.001, ø 5-16ɹ�Ƒ/
ɿĦ0ɚ+åm�Pɨǝ0ËæE�ȫũ

�2-test/>'*ƘȻ�
CHCs0ǰōƘ�ǅ.A�EƊȦ�$,�C
Ĩ1.�'$

ɸ�2=23.616, pʉ0.248ɹɸø 5-17ɹ� 

�Ȝ.ʁǜɬ0 CHCs m�PEƾ�*�ōÂÂƀEȗ.'$,�C
ǣɽ�ōÂ,

ǣɾ�ōÂ0Ę�Ʒ1"B#B 51.88ɷ, 29.27ɷ+
ǣɽ�ōÂ,ǣɾ�ōÂEæD

!A,¼ăǅ0ǫ 80%EȯŰ�A�,�+�$ɸȘ 5-11ɹ�"�+
ǣɽ�ōÂ,ǣɾ

�ōÂEƾ�*ɿĦ0įȔ0 CHCs EŦĪø/p�`d�$�įȔ0 CHCs 0p�`

d1åĦɚ+ŰǕ/Âɤ�A�,1.�
"B#B�L�k�}`p�*�$ɸø 5-18ɹ� 

 



 

 

 

 

 

Ș 5-1� Wy��¾ĕɳ/ Control ,�*­ƾ�$Ħ0ƌōɸCs:O{��, Csm: 

ƙâɹ 

 

 

 

 

 

 

�� ���� ���� �� � 
� 	

Cs10002 0 55 0 0 0 162 0
Cs10021 0 123 0 0 0 81 0
Cs10029 0 127 0 0 0 138 0
Cs10040 0 50 0 0 0 62 0
Cs10041 0 50 0 0 0 102 0
Cs10051 0 28 0 0 0 19 0
Cs10056 0 24 0 0 0 88 0
Cs10057 0 20 0 0 0 18 0
Cs10063 0 82 0 0 23 18 0
Cs10118 2 154 77 10 33 132 1
Cs10119 0 105 60 47 37 74 0
Cs10136 0 60 0 0 0 57 0
Csm10005 0 28 0 0 0 20 0
Csm10006 0 35 0 0 0 30 0
Csm10008 0 72 0 0 0 53 0
Csm10009 0 27 0 0 0 20 0
Csm10010 0 17 0 0 0 157 0
Csm10011 0 26 0 0 0 26 0
Csm10012 0 37 0 0 5 274 0
Csm10014 0 17 0 0 50 34 0
Csm10015 0 13 0 0 25 27 0

��

�� �����



 

 

 

 

 

 

Ș 5-2� Wy��¾ĕɳ/ Treatments,�*­ƾ�$Ħ0ƌōɸç�µªǻ; 

Cs:O{��, Csm: ƙâɹ 

 

 

 

 

 

 

 

�� ���� ���� �� � 
� 	

Cs10002 0 55 0 0 0 162 0
Cs10018 3 24 0 0 0 30 0
Cs10021 0 123 0 0 0 81 0
Cs10029 0 127 0 0 0 138 0
Cs10032 0 60 0 0 0 15 0
Cs10040 0 50 0 0 0 62 0
Cs10041 0 50 0 0 0 102 0
Cs10051 0 28 0 0 0 19 0
Cs10056 0 24 0 0 0 88 0
Cs10057 0 20 0 0 0 18 0
Csm10010 0 17 0 0 0 157 0
Csm10011 0 26 0 0 0 26 0
Csm10012 0 37 0 0 5 274 0
Csm10014 0 17 0 0 50 34 0
Csm10015 0 13 0 0 25 27 0
Csm10016 0 13 0 8 7 6 0
Csm10019 0 18 5 4 39 6 0

��

�� �����



 

 

 

 

 

 

Ș 5-3� Wy��¾ĕɳ/ Treatments ,�*­ƾ�$Ħ0ƌōɸµªǻɚ; 

Cs:O{��, Csm: ƙâ, Cst: Ȅ¾ɹ 

 

 

 

 

 

 

 

�� ���� ���� �� � 
� 	

Cs10002 0 55 0 0 0 162 0
Cs10021 0 123 0 0 0 81 0
Cs10029 0 127 0 0 0 138 0
Cs10063 0 82 0 0 23 18 0
Cs10098 2 177 112 42 69 32 1
Cs10103 1 151 30 104 83 33 0
Cs10110 0 74 0 0 21 20 1
Cs10150 0 97 0 0 0 139 0
Cs10154 1 24 0 0 0 66 1
Csm10005 0 28 0 0 0 20 0
Csm10006 0 35 0 0 0 30 0
Csm10007 0 27 0 0 0 9 0
Csm10008 0 72 0 0 0 53 0
Csm10009 0 27 0 0 0 20 0
Csm10023 0 33 0 0 31 12 0
Csm10029 0 78 0 0 0 78 0
Csm10030 0 47 0 0 8 74 1
Cst10002 2 55 0 0 0 30 0

��

�� �����



 

 

 

 

 

 

 

 

Ș5-4� Ħ¾40Ĝ»ĕɳ/Control,�*­ƾ�$Ħ0ƌōɸ Cs:O{��, Csm: 

ƙâɹ 

 

 

 

 

 

 

 

 

 

 

�� ���� ���� �� � 
� 	

Cs10021 0 123 0 0 0 81 0
Cs10029 0 127 0 0 0 138 0
Cs10040 0 50 0 0 0 62 0
Cs10041 0 50 0 0 0 102 0
Cs10076 0 36 0 0 74 17 0
Cs10077 0 118 0 0 193 50 0
Cs10098 2 177 112 42 69 32 1
Cs10115 0 107 80 21 16 79 0
Cs10118 2 154 77 10 33 132 1
Cs10119 0 105 60 47 37 74 0

��

�� �����



 

 

 

 

 

 

 

Ș 5-5� Ħ¾40Ĝ»ĕɳ/ Treatments,�*­ƾ�$Ħ0ƌōɸç�µª

ǻ; Cs:O{��, Csm: ƙâɹ 

 

 

 

 

 

 

 

 

�� ���� ���� �� � 
� 	

Cs10021 0 123 0 0 0 81 0
Cs10029 0 127 0 0 0 138 0
Cs10087 0 57 0 0 242 0 0
Cs10090 0 35 3 0 153 0 0
Cs10094 0 28 0 0 52 23 0
Cs10098 2 177 112 42 69 32 1
Cs10110 0 74 0 0 21 20 1
Cs10114 5 69 21 22 0 74 1
Cs10115 0 107 80 21 16 79 0
Cs10117 0 83 32 112 28 7 0
Cs10118 2 154 77 10 33 132 1
Cs10119 0 105 60 47 37 74 0
Cs10121 3 78 5 6 0 29 0

��

�� �����



 

 

 

 

 

 

Ș 5-6� Ħ¾40Ĝ»ĕɳ/ Treatments,�*­ƾ�$Ħ0ƌōɸµªǻɚ; 

Cs:O{��, Csm: ƙâ, Cst: Ȅ¾ɹ 

 

 

 

 

 

 

 

 

�
 ���� ���� �� 
 �� �

Cs10021 0 123 0 0 0 81 0
Cs10103 1 151 30 104 83 33 0
Cs10104 1 115 49 31 167 0 0
Cs10105 3 50 21 3 34 0 0
Cs10136 0 60 0 0 0 57 0
Cs10138 0 27 0 0 9 57 0
Cs10143 0 30 2 3 7 37 0
Cs10150 0 97 0 0 0 139 0
Csm10008 0 72 0 0 0 53 0
Csm10023 0 33 0 0 31 12 0
Csm10024 1 67 0 1 1 139 1
Csm10025 0 31 0 0 1 16 0
Csm10026 0 33 0 2 0 2 1
Csm10029 0 78 0 0 0 78 0
Csm10030 0 47 0 0 8 74 1

���
�� ��	��
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ø 5-6� ç�µªǻ¾+ 200m �ɤB$Ħɚ0įȔ,çĦ0įȔ/��*ȠĚ�B$

��M�/>AɆşȗÏ0űɚɸĭü�SEɹ 

 

 

 

 

 



 

 

 

 

 

 

 

ø 5-7� ç�µªǻ¾+ 200m �ɤB$ǅĦ0įȔ,çĦ0įȔ/��*ȠĚ�B$

��M�/>AŤŠȗÏ0ƘȻɸĭü�SEɹ 
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ø 5-8� ŧǈ�ɤB$µªǻɚ0ǅĦ0įȔ,çĦ0įȔ/��*ȠĚ�B$��M�

/>AɆşȗÏ0űɚɸĭü�SEɹ 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ø 5-9� ŧǈ�ɤB$µªǻɚ0ǅĦ0įȔ,çĦ0įȔ/��*ȠĚ�B$��M�

/>AŤŠȗÏ0ƘȻɸĭü�SEɹ 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

ø 5-10� �5*0įȔEȂĖ¾/»BA8+0űɚɸĭü�SEɹ 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ø 5-11� �5*0įȔEȂĖ¾/»BA8+0űɚɸĭü�SEɹ 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ø 5-12� çĦ0įȔE¿Ĝ»�$þæ,ç�µªǻ=µªǻɚ0ǅĦ0įȔ,�ŝ�

$þæ0űɚǱɇ/¦�įȔŧ0ăÑɸĭü�SEɹ 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Ș 5-8� åűɚǱɇ/¦� 3Ħ0įȔ0ƼĒ/(�*0ÂŦÂƀȘ 

ɸTwo-way repeated measures ANOVAɹ 

 

 

 

 

 

 

 

 

 

 

 


� ��� ��� � �

�
 1205.566 2 1.079 0.353
	� 2371.101 29 23.760 <0.0001

�
�	� 31.337 58 0.157 >0.9999



 

 

 

 

 

 

 

 

ø 5-13� çĦ0įȔE¿Ĝ»�$þæ,ǅĦ0įȔ,�ŝ�$þæ0űɚǱɇ/¦�

įȔŧ0ăÑ 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Ș 5-9� åűɚǱɇ/¦�çĦ,ǅĦ0įȔ0ƼĒ/(�*0ÂŦÂƀȘ 

ɸTwo-way repeated measures ANOVAɹ 

 

 

 

 

 

 

 

 

 

 


� ��� ��� � �

�
 784.022 1 1.415 0.2444
	� 2044.844 29 21.092 <0.0001

�
�	� 16.857 29 0.174 >0.9999



 

 

 

 

 

 

� Ș 5-10� įȔ0 CHCsǰō 

ɸT��0ĻC0ŧđ,�Ƕ1
"B#B�ɓǲæ0ŧ,ƊĔ/ƾ�$m�PEǖ��ɹ 

 

m�PǄä�

~b�W{�]Iv�

Ñæƴè�

����

1 13.81 Nonacosene C29:1 

2 17.18 Hentriacontene C31:1 

3 21.14 Tritriacontadiene C33:2 

4 25.58 Pentatriacontene C35:1 

5 30.34 Heptatriacontadiene C37:2 

6 36.02 Nonatriacontadiene C39:2 

7 44.98 Hentetracontadiene C41:2 

8 55.35 Tritetracontatriene C43:3 

9 64.34 Tetratetracontatriene C44:3 

10 72.36 Pentatetracontatriene C45:3 

11 73.31 Pentatetracontatriene C45:3 

12 74.07 Pentatetracontatriene C45:3 

 

 

 



 

 

 

 

 

 

 

 

 

ø 5-14� Ħ A0įȔɚ/��A�Ȝ. CHCsm�Pɨǝ0ƘȻ 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

ø 5-15� Ħ B0įȔɚ/��A�Ȝ. CHCsm�Pɨǝ0ƘȻ 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

ø 5-16� Ħ C0įȔɚ/��A�Ȝ. CHCsm�Pɨǝ0ƘȻ 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

ø 5-17� ɿĦ0įȔɚ/��A�Ȝ. CHCsm�Pɨǝ0ƘȻ 

 

 

 

 

 

 

 



 

 

� �  " 5-11� �#� 5�$	 CHCs
��
����4��6	!� 

� � � � � � �%�4�� �&�4�� �'�4�� �(�4�� �)�4��

�5�� 2.594 1.464 0.814 0.101 0.106 

��8� 51.88 29.27 16.28 1.36 1.21 

 ���8� 51.88 81.15 97.43 98.79 100 

� �       
�5����� 
�� �� C35:1 -0.143 -0.219 -0.387 0.002 0.132 

�


�� 	
 � C37:2 0.037 0.051 0.217 0.235 0.291 

�

�� �� C39:2 -0.106 -0.158 -0.161 0.625 -0.161 

�


��*� C41:2 0.264 0.203 0.235 -0.248 -0.143 

� � 
�� �� C43:3 0.325 -0.11 0.031 -0.516 0.584 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¹ 5-18� lƀ 5UcC<ņ��lô��ğ&58âŸ' CHCs'ĉÜ¹ 

 

 

 

 

 

 



 

5-4ƿůÓ 

 

I[c_�&ũ��¯Ú'âŸ#ŊÚ'âŸ&Ô�8acAc'Ż�'Ʃ&Û(%

���	
 /��ŒųÚ�&ŊÚ'âŸ<Õ���¿®"3�acAc(¯Ú'âŸ&Ô

�8Ż�#Á;7%��âŸ<Ú�&ƜĄ��	
 �6&��96'Ż�ƂÓ'ťĠ<ć

û�85�&�âŸ'~ż' CHCs(ÚƩ"Á;6%���	
  

 

5-4-1ƿacAc&58âŸƊƎ 

>]'acAc&58âŸƊƎ&��!'�9/"'œś"(�acAc�ŴƔ#t

G`Qc'âŸ<ƊƎ"
�ťĠ�ë69!�8dČ"ƽC. cursor : Lenoir 1984, C. 

vagus: Bonavita-Cougourdan et al. 1989, E. tubercalutum: Feneron&Jaisson 1995, 

L. longispinosus : Hare 1996ƾ�ƊƎ"
%���ťĠ3ë69!�8ƽR.confusa : 

Crosland 1988, A. echinatior : Larsen et al. 2014)	
 acAc�ŴƔ'ÚƽG`Qcƾ

'âŸ<ƊƎ"
%��#�ŕ´�9� 2�'���Larsen et al.ƽ2014ƾ"(��'

Ńň�Əƍ�9!�%�	
 dČ�Croslandƽ1988ƾ(�R. confusa'acAc�ŴƔ

#tG`Qc'âŸ<ƊƎ"
%��#&��!�acAc�¯Ś'tG`Qc�6â

Ÿ<åÇ�%��2�ŴÚ#tÚ'âŸ�ĳ»�8�#�%��ŴƔ'G`Qc'âŸ

<ƊƎ�8ĩy�%�#ů	�	
 Croslandƽ1988ƾ(��	)HJ\?>]ØƽAenictusƾ

'>]"(�¯Ś4tŚ'>]'Ú<ſ��ĘôĻ�~<åÇ��ŴƔ'Ú&û�Þ�

!ƹ#�8�2ƽSchneirla & Reyes 1988ƾ��96'Ś"(ŴƔ#źŧƪ�&%�â

Ÿ�ÚÃ�6ƲŨ&Ɯ)9!�8�#<ý�!�8	
 ����tG`Qc�6âŸ<å

Ç�%�¿®"3�ÄÚïŚ"(ÚÃ�6âŸ�ƲŨ&Ɯ)9!�8ƽDebout et al. 

2007ƾ	
 NFKRS]>](ÄÚïŚ"�8�#�ŕ´�9��2�¯�G`Qc��

Ŋ%8Ú'Ʃ"ĘôĻ�~�Ż
ĝ�8#ů	698	
 �'�2�acAc&#�!Ú

Ã�6Ɯ)9!
�âŸ�ŴƔ#źŧƪ�&�8�<ƊƎ"
8�#(� úƠîä<



 

ƻ28�	"(Ƥƀ%(�"�8	
 �9&3ƪ;6��NFKRS]>]'acAc�

ŴƔ#t'G`Qc'âŸ<¢��!Ż��%�Ńň#�!ǂŚƵ'«Ųï�ů	6

98; ƽǀƾacAc(Ŋ%8G`Qc'âŸ<¢��!�8�Ż�'Á¡<ŕ�%��

ƽǁƾacAc<ƊƎ�8�#�"
9)âŸ<ƊƎ�8íƀ(%��ƽǂƾâŸ'

CHCs�¤ş"�8�2&acAc(ŴÚƽG`Qcƾ'âŸƊƎ"
%�	
  

/��ƽǀƾ&��!"�8	
 >]"(âŸĖ3��(Ŭ¡Őê&G`Qcľĕ'�

�<ÐŮ�8�#�¾²�9!�8ƽIsingrini et al. 1985; Signorotti et al. 2014ƾ	
 �

	)�A.senilis 'acAc(�źŧƪ�&%�tG`Qc"âŸĖ<Ɲ���¿®�

ÊÉ'ĘôĻ�~573tG`Qc'ĘôĻ�~<ƧĒƩjƈ�8�#�ŕ�9!�

8 (Signorotti et al. 2014)	
 �'5�&�âŸĖ&G`Qcľĕ'��<ÐŮ�8'"

�9)�Ŋ%8G`Qc'âŸ<Ú�&©��9!3��'âŸ(����'Ú'��

<ÐŮ�8	
 �'ťĠ�©��9�'acAc&#�!(����Ŕ��9��Ŏ��

8�3�9%�	
 ����NFKRS]>]'âŸ' CHCs 'ţôĮ(ÚƩ"Á;6

%���	
 �9(NFKRS]>]'acAc�âŸ' CHCs <õ��7&�!�Ú

ƽG`QcƾwƩ<ƊƎ"
%��#<ŕ´�!�8	
 �/7�ƽǀƾ'ƁƖ0(-.

%�	
 ƽǁƾ&��!����	)�8Ú�Ŋ%8Ú�6Ɯ)9!
�âŸ<©��9

85�%¿ư����#
�ƙß�'âŸ#Ɯ="
�acAc'G`Qc'ňĝ(¯

�"�7��8Ú'acAc(âŸ<Ɯ="
�acAc�¯�G`Qc�<ŔƊ�8

��"Ŷ�	
 �%;��acAc$��'ƊƎ�	īŔ"�9)Ŷ�'"�8	
 ŝ 4Ŝ

"�NFKRS]>]'acAc(tG`Qcňĝ'acAc<ƊƎ��ĈĆō%Ż�

<ŕ�ťĠ�ë69!�8	
 ēê&ƽǂƾ&��!���Martin & Falkoƽ2009ƾ(�

âŸ' CHCs (acAc#Į,�ŚƵ��"%�Ʀ3Ö%�#Ƙ,!�8	
 NFKR

S]>]"3�âŸ(acAc&Į,!~ż&Î»�8 CHCs 'ŚƵ#Ʀ(Ö%��

�	
 acAc�âŸ'G`Qc'ňĝ<ƊƎ�8�2&íƀ% CHCs 'ŚƵ4Ʀ(Ɖ

š&Đ6�&�9!�%��ƽIchinose & Lenoir 2010ƾ�NFKRS]>]"(âŸ



 

' CHCs 'ŚƵ4Ʀ�Ö%��2&ŴÚƽG`Qcƾ'âŸ<ƊƎ�8�#�"
%

�'�3�9%�	
 NFKRS]>]'acAc�ŴƔ#t'G`Qc'âŸ<¢��

!Ż��%�Ńň&��!(�âŸ' CHCs 'ŚƵ4Ʀ�Ö%��acAc$��'

ƊƎĩĦ�£�&Ōƞ�!�9)Ŷ�#ů	69�	
  

>]'acAc&58âŸƊƎ&ƪ�!�C. cursor 4 L. longispinosus(ÄÚïŚ

"ƽDebout et al. 2007ƾ��96'Ś"(acAc�ŴÚ#ŊÚ'âŸ<ƊƎ"
8#

ťƍ �69!�8ƽLenoir 1984; Hare1996ƾ	
 �96'�Żœś#(Ŋ%7�NFK

RS]>]'acAc(ŴƔ#t'G`Qc'âŸ<¢��!Ż��!�%���	
 �

���C. cursor 4 L. longispinosus&
�!¾²�9�œś"(�ƂÓ'ƭ&V\?

bO�Ż;9!�%��2�Ơ�%Ƈ��Ż;9!���ŋµ��8	
 Panek & 

Gamboaƽ2000ƾ(�96'œś�V\?bOg"ƂÓ<Ż�!�%��#&ƪ�!�

õı&µƴ��8#üą�!�8	
 /�ēƗ"(�Ż�ƂÓ<�8ƭ&ƂÓŰ&V\?

bO<Ż;%��#�ÒƺťĠ&çƱ�8#¾²�9!�8ƽConversano et al.2014ƾ	
 

ęœś"(V\?bOg"Ż�<ƂÓ�!�8�2�ÄÚï'>]'acAc&58â

ŸƊƎ<Ơ�&Ƈ�����acAc(ŴƔ#t'G`Qc'âŸ<ƊƎ"
%���	
  

 

5-4-2ƿâŸ'~żĸ¡İŠ 

NFKRS]>]'âŸ' CHCs (ĸŠĊ 29ǈ45 "�12 ŚƵ���'&Ô��a

cAc(ĸŠĊ 23ǈ45"�36ŚƵ���ƽŝ 4Ŝ'ťĠ<Ɓ5ƾ	
 âŸ' CHCs&�

�!(�ĸŠĊ(Å
�Á;7%���ŚƵ(acAc#Į,!�%7Ö%���	
 

Martin & Falkoƽ2009ƾ(�âŸ' CHCs(acAc#Į,�ŚƵ4Ʀ�Ö%�#Ƙ

,!�8	
 C. vagus"(�âŸ' CHCs( 26ŚƵ�6ô8�ƽBonavita-Cougourdan 

et al.1989ƾ�acAc"( 54 ŚƵ3�8#¾²�9!�8ƽMeskali 1995ƾ	
 CHCs

'ŚƵ�acAc573âŸ"Ö%��#(�ęœś#�Żœś"�ƙ�!�8	
  

acAc�ŴÚ'âŸ<ƊƎ"
8�<ģƄ��CHCs&��!3�ğ���Żœś



 

"(�âŸ&ÚƽG`Qcƾľĕ' CHCs �Î»�8#¾²�9!�8	
 >IPBT

LǁŚƽP. fuscatus# P.paulistaƾ"(�âŸ&(G`Qcľĕ' CHCs'ţôĮ�

�8�#�ŕ�9!�8ƽP. fuscatusǆPanek & Gamboa 2000; P. paulistaǆKudôet al. 

2016ƾ	
 /��C. vagus'âŸ"(ţôĮ(ŕ�9!�%���G`Qcľĕ' CHCs

��8�#�ŕ�9!�8 (Bonavita-Cougourdan et al. 1989)	
 �96'SL4>]

"(�acAc�ŴƔ#t'ÚƽG`Qcƾ'âŸ<ƊƎ"
8#¾²�9!�8ƽ�

���Bonavita-Cougourdan et al. 1989"(Ż�ƂÓ'ƭ&V\?bO�Ż;9!�

%�ƾ	
 dČ�NFKRS]>]'âŸ"( CHCs 'ţôĮ(ÚƩ"Á;6%���	
 

�9(�NFKRS]>]'âŸ&ÚƽG`Qcƾľĕ' CHCs 3��(�'ţôĮ

�Î»�%��#<ŕ´�!
7�acAc�¯ÚƽG`Qcƾ#ŊÚƽG`Qcƾ'

âŸ<¢��!Ż��%���ťĠ<ćû�8	
 �'5�&�acAc�ŴƔ'ÚƽG

`Qcƾ'âŸ<ƊƎ�8Ś"(�ÚƽG`Qcƾľĕ' CHCs�0698'&Ô��

acAc�ŴƔ'ÚƽG`Qcƾ'âŸ<ƊƎ�%�NFKRS]>]"(ÚƽG`Q

cƾľĕ' CHCs �069%���	
 �'�°(�âŸ<ƊƎ�8ƭ&3~ż&Î»

�8 CHCs�ņ�698«Ųï<ŕ´�8	
  

NFKRS]>]&
�!�âŸ&ÚƽG`Qcƾľĕ' CHCs 'ţôĮ�Î»�

%�Ńň#�!�âŸ#acAcƩ"ĢƸqĂ�Ż;9%��#�ƪ��!�8�3�

9%�	
 §Ëō%>]"(�acAc#âŸƩ'ĢƸqĂIJMY�ĘŌƞ"�8ƽĞ

1993ƾ	
 S]>]pŘ(§Ëō%D^cW" (Hölldobler & Wilson 1990; Peeters & Ito 

2001; Peeters & Molet 2010)�NFKRS]>]&
�!3acAc#âŸ'Ʃ"ĢƸ

qĂ(ŔƊ�9!�%�ƽÙªtĘŌżƾ	
 acAcƩ"(ĢƸqĂ&5�!ÚƽG`

Qcƾľĕ' CHCs��ĕ�98�#�ŕ�9!�8�2ƽLenoir et al. 199ff8ƾ�â

Ÿ"3¯ħ&�acAc#âŸ�ĢƸqĂ<Ż��#&57�âŸ'~ż&ÚƽG`Q

cƾľĕ' CHCs �æô�98'�3�9%�	
 acAc#âŸ'Ʃ"ĢƸqĂ�Ż

;98�#��acAc&58âŸ'ƊƎ&çƱ�8�&��!(�rêģƆ�,
Ƌ



 

ƴ"�8	
  

 

5-4-3ƿÄÚï'>]&
�8acAc&58âŸƊƎ 

ÄÚï'>]&
�!�acAc&58âŸƊƎ<ģƄ��œś(Ö%��V\?b

O�9!�%�Ĝxg"(�acAc(ŴƔ#t'G`Qc'âŸ<ƊƎ"
�ťĠ�

ë69!�8ƽC. cursor : Lenoir 1984, L. longispinosus : Hare 1996ƾ	
 ęœś(�Ä

Úï'>]&
�!�V\?bOg"acAc'Ż�<ƂÓ����acAc(ŴƔ#

t'G`Qc'âŸ<ƊƎ�%���	
 /��âŸ&(ÚƽG`Qcƾľĕ' CHCs

3��(�'ţôĮ(Î»�%���	
 �96'ťĠ�6�acAc#Ɵ�!âŸ"(�

ÚƽG`Qcƾľĕ' CHCs 3��(�'ţôĮ�Î»�%��2�acAc(ŴƔ

#¯�G`Qc'âŸ<ƊƎ�%�#ů	69�	
 ����acAc�ŴƔ#t'G`

Qc'âŸ<¢��%���#�!3�Ơîäf'ăÆ(%�#ů	698	
 %�%6�

ÄÚï'>]"(�acAc(¯�G`Qc"3ŊÚ'acAc<īŔ&ƊƎ�!©�

�9�	�9)�Ŋ%8G`Qcňĝ'âŸ��7Ɩ0�Ƹű�8ĩy(ƁƖ2%��

6"�8	
 �'5�%ƃƣ(�ÄÚï'�'Ś"3�ƙ�!0698#Ėé�98	
 r

ê�6&Ä�'ÄÚïŚ&
�!�acAc&58âŸƊƎ&ƪ�8œś�Ż;99)�

�'ƃƣ&��!'ģƆ�ƛ1"�:�	
  

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

ǃŜƿŦ®ůÓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ǃŜƿŦ®ůÓ 

 

NFKRS]>](�Ďęęº&àã��Ü�8Ĥ2!dŵō%Ś"�83''��

'ńĽñ¾(-#=$ő69!�%�	
 /��ńĲ¬<ģƄ��#�:��Ï'Ɠ�<

Ţ	�G`Qc� 5Ĕ�6Ĳ�<ƨË��Â'Ţ;7&ĕŭ'ŨĬŸ
5*acAc<

dú"ńŅ�8 Alate queenŚ"���	
 Ī&ŨĬIJMY4ŖyĦƚ<ģƄ��#�

:�Ä�'Ú"(čq×ÈŁ#Ęq×ÈŁ�acAc��8��čq×ÈŁ�-.ŨĬ

<ŀ¥�!
7�acAcŅ¦'Ɔù(ë69%���	
 /��čq×ÈŁ(ƙáÚ�

& 1�~��Î»����žĊ'čq×ÈŁ��8¿®"3�ĩŲō¤ÈŁ'Ŀó"�

��	
 �6&NFKRS]>]�ÄÚïŚ"�8�#�ŕ´�9��#�6�acAc

Ʃ
5*acAc#âŸƩ'ÚwƩƊƎĩĦ<ģƄ��	
 acAc( CHCs <õ��

7&�!Ŋ%8ÚƽG`Qcƾ'acAc<ƊƎ�!ĈĆŻ�<ŕ����âŸ&��

!( CHCs&5�!ŴÚ#ŊÚ'¢�<�!�%���	
  

 

ńĲ¬ 

� ŝnŜ#ŝeŜ"ë69�ťĠ�6�NFKRS]>]'ńĲ¬#ŖyĦƚ'ĥŉ<

¹ 6-1&ŕ�	
 G`Qc(įĵ'Á¡�Ö%�¼k"Ɠ�<Ţ	8#�ĵÝ&ńð�8

@@S]>]"ő69!�85�&ƽGotoh & Ito 2008ƾ�¼żuƗ&ř�<Ë28	
 

¼żuƗ&ř���G`Qc(�¹ 6-1'��6đ'Á¡"ŕ��5�&�HM\?N

Ú<�7Ë28	
 ƥÃƌġ'Ťƺ�6�ÈŁ�ĲŌ&Ņ¦Ĳ�<Ż�!�8Ú(¼żƗ

ƕ&�8��HM\?NÚ(¼żƗƕ'Ě�ė&�698ƽÙªĘŌżƾ	
 �'5�&

�!Ĳ�Ė&ÄÚ¡�8Ŀó(ÏŞōÄÚïƽseasonal polydomyƾ#³)98

ƽAlloway et al. 1982; Herbers 1990; Partridge 1997ƾ	
 đ�6�Â&��!�G`Q

c&(ÈŁ#acAc�âŸ���!
�6�¦3�8(�"�8ƽ¹ 6-1ƾ	
 ǄĔ&

%8#�G`Qc�&(Ź�ł9�8Ĕgď�6ǅĔkď&��!ċôŸƽĕŭŸ
5



 

*acAcƾ��ł�8ƽ¹ 6-1ƾ	
 �,!'ċÈŁ#@J�ĕŭ"����#�6�

NFKRS]>]'ŨĬŸ(ťÌƶŻ&57q×<Ż�#ů	698	
 q×<Ż��È

Ł(¼f&ƫ7�ŭ<ŷ#�!�¶ÚĲ�<ƨË�8	
 ����'#
�ÈŁ(ǁƙ7

'G`Qc'�ƅČı<ŕ�#ů	698ƽ¹ 6-1 'Â'Ƣ�<¨ĺƾ	
 d�(�ÈŁ

�¤ŀ"¶Ú<Ë28�#"�8	
 ŝǁŜ"3Ƙ,�5�&�čq×ÈŁ'��Ú'Ä

�(¤ÈŁ"���ƽ77.7Ƽƾ	
 3�d�(�q×<Ż��ÈŁ���"&¶Ú�!�

�Ú&�7Ɩ1Čıƽjoiningƾ"�8	
 NFKRS]>]"(�žĊ'čq×ÈŁ�

�8Ú�069�ƽ22.3Ƽƾ	
 �����Ú"(ĲŌ&ŨĬ<Ż�!��ÈŁ(ǀ�~

��"���ƽĩŲō¤ÈŁ�ƾ	
 Âvƫ&Ä�'ĩŲō¤ÈŁ�'Ú�þƮ�985

�&%���#(ƽŝeŜƾ��'«Ųï<ćû�8	
 G`Qc(ŗ&%8#�Īŝ&
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