oono
01

obobooooOoooobo pobobooooooooooooooo
210 O

20100 30

oogogon
pooobbouoogogooboboodiy

g o o0 0O

oo

oooo

010 0OO00O0O0O0O0OO000OO0OO000 ooooooooooooboooon

020 00000000 ooooooooooooo

030 OO0Oooooooooo oobOooobooooboooooooooo
oooooooooo

obooooooo —oooooooo

goood

oboo, booobooooooobo. bbb . boobo, boobooobo, boo,
gooooobooooo, boobooboobobob . booo, obobobobooobooo, O
goooobooooooooobooobobob, boooooobooboboboooboo, oo
gboobobooooooboo. oboboboobooooooboobobob, obbooboo
gobooooooboo. boobooobooooobooobooboobboobooboobooo,
gooboboboooooooooobobobobob, booboobobobobo . oooo
gooooobooooooooooobob, booboooooooboob . bo, oooboo, 0o
gboobobobooooooooboooboooboobob.

goboooobobooboboo, oboobo, stboobobobooboobooobo
gboobobooooobo. bobobobobobooboooboboboboooboo. oo
gooboobobooooooooobobo. obooboooobDobobUobobbooooo
gooboboboooooooobooobobob . boobooooboobobobobobooooo
g, 0b0booooboooooboobobooooooboboboboooo.

gbobooooooboboboboooboooooboobobobob, booooboobo
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goooobo, oob oo obobobooboooboooobobo. 0obo, booboo
goooobobooooooooobooboboboboboooobLo, obobobbooooo
gog.

gbobooooooooboboboboobooooooobo, boboboooo, oboobo
gooooooooooboooob. boobobooob, boob, boobo, ooboboooobo
gooooobo, oooooboooboobobobob . booooobooboboboboooo,
gboobobooooooooboobobob. booboooobobobo, ooboooboob
g.ooooo, bobooboboboobooboboo® NoO” oo, bobooboo
0.

gboboooooobobobo, ooboooooobooboboboooo, oboobo
gooog.

010 0ODO0O0obOoOoboobgoooo

gogoboobobooooooon

19800000000 (WHO) ODODOUOODODOOOOODOOO. boOoooOoOoooooo
gooooobooooooooo, bob, booboooo, obobobobooobooobo. o
gooboboooooooboooboobooboboboobooo, bobobobooobooooo
gbooobobooooobo. boboobobobobooboooobobobobooobooon, O
gooboobobooooooooobooboboboboboooobLDo. obobobbooooo
U, dbobobooooooboooboooobooboobo.

oo, o0, 0o00ob0ob0o iobooooooooobooboboboboooooobon.
gogooboobooooooobooobooobooboboboo, boobobobobooboobooo
gbooobooboooooooboobo. bobobobooooooboboboboobooobooon
gboobobooooobo. bobooboboboboooboooobo, bobobooobooobooo
go.obob, boooooooooboobobobo, oo, Dbobobobobobooo.

gbobooooooobobobobooboooooobobobo. oooooobOoDbo
goooo. ooooooooobo, boboboboooooobooboboboooboo, o
gboobooboooo. oboobooboboboboooooooboon.

gboboooooooob, bobobooobooooboobobobobooooooboobo
go. bobooooobooobooboobobobo. oobooooboboboboboobooobooon
goo, obo, oooooooooobobobobobooL, bobobobobobo . oDOoo
gooboobooooo, boboobobobobooboooo. obobobobobooooo
goo, obooooooooboo. oboboboooooo, obobobooobooooo
gooooboooooo, ooboboobobobooobooooob, bobobooobooobooo
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obooooog

goooooobooob . oobooobbooboob . oobboobboobbob, oob o
goodi1oo000 10000, 1000000, 0000D0O0OD0DDOOODDODOOODDODOODOO
gooooobooono.

gobobooobooobgoobobooo, bobooobooboobobUou. oooboogoo
gooooobuodobo. oobooboboobuoobboobbobboobooboboobo
oo, boogboooobooboo . booboobboobL, bbboobboobobooobo
gogooooob. boooobooboobobboobobL, bboboobob . booba,
goooboobooooo. boobboobuoo, booboooDboobooooboooo
0. 000bo0oboooao

gobodoboboobgoobobooboobooobo0 . bbb oooboooo
go.ogoooogoobbdo, bbb b, oo eMUbbOooOobbooobo
gogoooooo.

gooodooooo, oobooooboobooobo, bobobbooboooboobo
goooooboooooo. bbb boob . oobboooo
gooooobooo. ooboobob, obbooobbooboobDboo, booboooo
gooooo.

gooodobobooobuooboboobo, bbb boobobUuobooobooobo
goooo. boooboobooobbooboobboo, bobboobboobobooobo
goooooboooooboobooobbuoob, obbooboobboobboobboobo
goooooboo. obbooboooboobooooo, boobDboobooooboooo
go. booboooboobooobooboooob, oboobbooboo . boooo
gooooobgooboooobo, boooboobboobDbUooboobo, bobooobo o,
goooooboooob. oboobboobuoobDboobL, Ubboobooboboooo
gooboooobooboooboboob . boboo, U, bboobobboobobboobo.
goooooboooobooboobboo, bobboobboobboobboobbooobo
0, 0000bdooboobooobooboooboob0oooDboo. ooopoboooo
gooooobo, oobooobooo.

go, jgdoooobgooboboooboobooobgo, bbb oooboooo
goboboobuoooboobboobobuoobboo. boobbooboobbooo.

oooooobobooobobooboobOob0. Uboo 4000Db0obDUoO0bOobDOO. O
oo, boogbooooboobooobb, obboobboobboobboobbooobbo. bo
1000000000b0O0gs50000, 100000000000DO0DO0O0O. DODOOOOO
gooooo, doobooboooboo . obbooboobob, obboooboooo
goooooboodoD, 00000 . 00000DbOO00gnO DOsuperorganismd 000000
OgO0O0DoOgDogd (Nicholson et al., 2004) .
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gboboooooob tboboboboooboooooboobob, bobooooooboobo
goboboobobooooo, ooooboooboob.

gboboooooolgobobobooboooo, oboboboboboooooboobo
U, obooboooooooooboobob. boboboooooboobob, booobooooo
gooooboooooo, oobobooboboobooobooooboob, bobooobooobooo
guo.

gbobooooooobobob, boooooboooboobobobobobooooo. oo
gooooobo, ooooooooobobobobo, boobobobobUobobbooooo
gooobooboooo. oooobo, boboboboooboooobooboboboboboo. 0o
gooboboboooooooobooboobobobo.

goboooooooooo, obobooooo, bobobobobobooooooo,
gboobooboboboooooo.

gobooboooo, coboboboboo, obobooboboboboobooooo.obo
gooogo.

020 0OOO0OODOOO

gbogoboobooooooon

gboboobooooob otboboboooboooobobobob, booooooboobo
gooboobobooooog.

psofdoopoobooboobobobobobo.wHOUDODODODOOODOD bbToO
gooooo, bobooooob, bobobooooboboo. boooob, bbTOoOOO
gooooobooooooooobo, bobobooboooooobobobobo, booboo
goooooo. boooooboboobooooboboo, DbooooboooOowHOD
gbooboboooo, ooboboobobobobooboooobobobobobooboo. oo
gooooboboooooooooboobobobo, booobobobUobobbooooo
gooobobobooooooooooboobob . booboooooboobobobobobooo, O
goooooooogo (moog, bog, 2007).

00000000000 pOoboOo (Carson, 1962) O DDTOOOOOOOOOODOOO
porodoooooobooooobo. oo, bobobooboooboobooobo, boboo
goboobob. oboobooboboobobooobo, bbThOooooboooobab
g2060 WHOUOOOODOO. bbTOUOODOOoOoOobOooooooD, bbobooooo.

gboogooooooo, bobo bbtToOO00obo0obOobOoboboooooooboooob.
goboobooobooobobooob, bbTOOOOO0OO0ODOOoOO0OO0bOoOOoobooOobOoo0o. oo
gooobooboooo, oobooooboobobobooobooooboobobob. obooboo
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obooooog

gooooooboooob, obooobboo, bobbooboobboobbob, Dobo
gooooobooooo, booobboobuoooDbooooboo. Dbooboooobooooo
gooooobooooboo, booobboobooobo . boobbo, boooboooo
0000000000 10400 (Harrison, 1965) 0000 200000000000000O,
go00odobOOooOb0oOobOooooboboooboono (Patrick, O0O) O0OO, bODOOODOO
goooooobuoooooobogobbooobg . b0, o, boobboobbooL o,
gooobooobooooboobooobbooboobbo. boobboobboobboobo
gooooooo, bbTOODDOOO0O0oOoooO, booooobooooooobbooooooo
gooog.

gooodoooo, boobooboobooboooboobooobUou. oooboooo
gooooob, ooboobodoobboobUoobDboobboobbooboobL, oo o
ggooooboooogoo. bbTUOoOoobOboooobobbooUL .. bbooooobobo
goooooobooooboob . obb, bbbobobbooboobboobbob, oobo
goboo0oobobooooobooo0. bbb ooboooobOoooooo.
gooboobooo, booboooboobooobooboooboobooo.

gobodoboboooboobobooboobooobo0. boobbooboooboooo
gooooobouooobo. boobbooboobDbUoo. bobbooboobobooobo
gogooo. oo, oo, o, tbooboob, o, oL, bbobooboboooba,
gooooobooooob. oboobboob . obbooboobboobboobboobo
goooooboo, bboobooobooobooboooboobooooboo.

goobodoooooboooooo, obooobooboobo, boboooboooo
O0D0O0O0D0O0O. Neglected livingsO, 00 0OOO0OOOOODODOODOOODOOO, OOO
ggooooobga.

000 NeglectedOOOO, OOOOOOOO, livings O livings O .

gooodooo, booboooobooboooboobbobbuoo. boboboobo
godoobeobbOoOooobOOOD, DODODODUODDODODOODODDODWHODDODODOOODODO
gooobooboooobooboooboo . oo, boboobobooboooboooo
goooboobooobooboobob . obooobboobooboboobo, bboooo
gogooooobga.

dbooboooooobooboobobooboooo. bbTOOODOO 00O O0DO0OOODODO
gopooo. oboobooboob, 1obooboooobooboobooboobooo
goooooboo, bboobooobooboo. bbooboooDboobooooboooo
gooobo. boooboobboooboobuoooboobDo0o . boobooooboooo
gooboob, oobo0ob0o0 thboobbooboobboboboooo.

gooodooooobuoooooob, tbbobooboobboo . booboo, booobo
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gboooboboooooooooobobo, oboooboooobobobobooobooo, O
gooooboboooooooooobooboboboboboooobDobobobuobbo, OO
gooooobob. oooobo, bobobobobooobooooobo, obobobobooooo
gb.oooobooboooboobooooooboobooboo, boboobooobo. oo,
gooobooboooo, oobobooobobobobo. boooboboboboooboobooon
go. obobooooooo, boboboboobooooo, o, obobooobooobooo
gobobooobobo. oobooobobooooobooboo, oboooboooooboboooooboobooono
gooooboboo. oo, oboboboboboboooobDobobobobbooooo
gobooboobobooo, oooooobooobob.

gboboooooobobobo, ooooooooboboboboboooooobon.
goooobooooooooo, bobobobooobooooboob, bobooobooooo
gboobooobooobo. boooooooboo, booooobooboobobooboobooon.
gooo, booooooooooobooboob, boooo, oo, bobobooobooobooo
go.

030 ODOpooooooooo

gbooboobooboobooboobobobo

goboboo, coboobobobobooobo, boboobobobobooooooboobo
goooo. ooboooboogooogooog, boogoopoogooog, 0o @Woo
goooogoo) boopoggob, ogooboogooo . oo—0ObO—0Dbboobooo, O0—
g—gooboboboooooono.

goooboooboooboobooooboo, 1sgobooooboboboobooobooboobo
gooooo. ooooooooooo, wr2000000000000, DODOOOOO
gooooooooooboob. oobooboobooboobboooob ven0onoo, ODOO
goboooooooobooooboono. 19300 2000000obooobooooooon, 60
gooboobobooooooooboobgo, obbo1wc00oooooobobobob . ooo,
goooooooog, 1930000oooooooooooo (@ 1).

oo, boooooobobobobooboooooobobobob, booooboobo
goooooooo. bob, boboooobooo, oboboo bobToobobooobooobooon
gooobobooooooo. bobo, oboobooo, ocobobobob, oboooboo
gooooboboooogo, boboboboooobuoboboboooo.

oo, ooboooooboobobobooboooooobo, obobooobooooboobo
g.ooooobooboob, obooboobobooooooooboooboobooboobooo.
gbooboooboooboooobooboo, bboooooooobooboooboboobooboooboooo,
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250

200

f& 150 —@— cases
gﬂt =—{F—death
100
50
0
O (=) () () () () ()
< ) O [ 0 N (=]
2 2 S @ ) = &

&

01 0bOoooooooooooobooooo
(200000000, 00000000)

19910 30000000000, 1980 10000000000000000
ooooooo

gooobooboooooooboooboobo. bobobo, boooboboboboobooobooo
gboooboboooooooooboobobo. ocbooboooobobobob, obooboo
gooobo, oboooooooooobobobobobooooboobobobo . boooo
goooobobooooooo. gobobobobobobooooboob . bobo, boooo
goooboo. oobooooooobooboboboboooooobooboboboo, oooo
goooooobooooobooooobbooooo (moo, 2007).

gobobooooooo 4o00booboobooboooboobo. oo, ooboboboo
gooobooboooo, oobobooboboboobobo. ooo, obobobooobooobooob
goooooooooooooO, booooooooooOooooog (oo, 2009).

obooog, oooobobobobobobooboooboo,” Yes” U, O0ooooooO.
gooboobooossooooooboobobobooooooboob, bobooobooooo
U, gboo0obooooooooooboo. ob, booboooobooobosbobooobooobooon
O0o0oooooo, 19 000000000000000000 (O 2A).

oo, 0o00gob, boobooobooooobobool1gboooooboooog, 1990000
goooooboooOoooo 3gpopodoboo0oooooooOoooDoD (@ 2B). DOOO
gooooob, booooogobo 1o 3b0bobob, ooobobobobobobooooo
gooooooooonbD (wangOd, 2007). OO, ODODOODOODOO, ODOOCOOOOOO
gooobooboooooooboooboooboobobobooobooo, boboboboooboooboo
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A

genotype 1
genotype 2

genotype 3
genotype 4

% .

02 ODO00O0O000O0C0O0O000O0
A.190000000000000O0O00O0O00O0O0. 0000000000000, 00,

Oooo01000 (bbooooooOoooooOoooog). ChenO (1990, 1992)
ooo, oo, od.

B. 190000000000000000O0C0O010000000O0O0. OOOO, OO, O
0,00,00000000000000O0. saitoO (2007) OOO, OO, OO.
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obooooog

gbooboboooooboooobooboboboboooboooo. obob, booooooo
goooobobooooooooooboobo, oo, boobobobobUobobbooooo
000000o00o0o0oooon0 (Morita, 2009, NabeshimaO, 2009).

gboboooboooooboboboboobo, bobooboboboboooooobobo
goooo. oo, ooooooooboobobobobo. ooobobobobooobooo, O
gooobooboooo, oobobooboobobobooobooobo. bo, obobooobooobooon
gboobobooooooooboo, obobooboooboooobobobobooobooobooon
0.

goooboooooo, bobobobooboooooobob, bobooooooboobo
go, boboooooooo. gobobobobooooooobooob, sopobooooooon
gogooobooo, bobooobooobooboboboooboooobobob. boobooboo
goooooooooobooo, o200, DO0ODOODOO0ODOOO0. ODOoOoODObOOoOoo
gooooooooooboooo, ooobboooooog, 20080 500, 20090 12000
00, 0000000000 00bD (oOooooooooggd HP).

goooooob, obooboooboobooboob. 91000, booboooo
gooooobo, ooooobogwecodboboboooooobooboboboooooon
go, boboooooobo. boboboboboooooobobobobooboobooon
gooooo, booooobooobooboo. obobooobooo, bobobobooobooobooo
gooobobobo. oooooboobobobo, ooboooobobob. boooboobooob
goo. oboboooooo, bobobobobobobo. 0oL, bobobobbooooo
gooooooo0ogo. oooboooOoooooooo0gUooD (oo, oooooo)
0o, o0o00o0oooofoob (oooo) ooopooopboooOoob . o0, boooooboooo
goooooo, ooobooooooooobob0 (pooooobboooooo) opoooo
go, bobooo. bobooboobo. obobooobooooboob, bobooobooooo
gboobobooooobo. boboo, obobobooobooooboboboboooboobooob
gooogo.

gboboooooobobobob, bboboooooboobobobobobooooboDbo
goooo, ooboooooooobobo. oboboobooooboboboboobooobooon
gbooboobooobooooboooooobooboobooboobooobooobo . obooo,
gbooobooboooooo, ooboobo, oboboooooobobobobooobooobooon
goooboboobo. oooboooboobobobo, oobooooboboboboooboobooo
gooo (gooo, 2004), OODOOOODOOOOODDOOO, DOODODOOOO.

20000 00000000DODOCOOO0000O0ODOODOO0000ODOOOO0OOnO (Okabe,
2005). OOOO, ObOoOOOoOOO0OO0OO0OOOO. DODOoOoDOOoOooOOoOoboOooboOoboboo
gbobobooooboobooboobob.
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gooodoooooobooboobooob, obboooboobobobbuoob . oboboobo
goooooboooobooo.

goobodoobooobgoobooooboo, booboobooobooboooboooo
00000DO00O00O0o0O0o0o0oOooOOooooon (Patrick, O00). ODOOOOODOODOOO
gooooobooooboobooboboobUuo, bbb booboobobooobo
gogooboobooooboono.

goood, boobooboobooobooboooboo. bobboobboooboobo
goooooboooboo, oobooboo LoD 2000b00boooboooo
J000000. 0000000 00O0Od Biological Control (DDO0OO) ODOO. OO0O0O5
goobobdooooooooooobOobOo, obooooo, boboboobooooo (o
go0) boobo, oooooOOobOOobOO0obOobOobOoUoOoUoOoOobDOobODObOoDbD. ODooooo
gooooob, oobooboobL, oboobboob, bboobboo . booobo
gooooooboo, bboobooobbooboobbooboobL .. oobboobbooobo
gooooo. doobooboooboobuooobuoo, booDboobooooo 3oo
gooobooboo. booboooboobooobooboobDboobooooboooo
(Ogura 0, 2002).

go, gbooobuoobobooobuodbuooobo, bbb oooboooo
od.

gooodooboobooooboobooooboobo. obboobbobbuooboooboobo
goboooobooboo, doboboobobooboooooobooDooboooooo.
gooooobooooo.

goobodoobooobo, boboobooboo. boobooobooboooboo. o
U, o0bdod0. joboboobuodbobuo. boobboobuooobo.

gooodooboog, boobobooboobboobooboobo. bboooo.

goooooooog

gobobooob, oooboboboboobooooobo. boboboboboooooboDbo
goooob. obooooooobooboob. bobobooooobooboboboboobooobooon
g.gboobobooooooooooboobobobooboooo, obobobooboooboo
gbooobooboooooo, ooboboboboboooboooo. obobobooobooobooon
gooobobooooooooooobo, boboboooooobobobobo, booboo
gooboobobooooog.

goobo. oo, obobobobooboooooobobobob. oooooboDbo
gooobooboooooooooboo. obobob, booooboobobobobobooobooon
goooooboooooooo, oboboboboooboooobobobo. ooboo, O
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obooooog

goo, ogbooooboobooobooboobbo. boobboobboobboobo
goooooboooooobooboooboobooo0 . booboooboooboooo,
gooboobooboboooboooboon.

gooodooooobgoobobooobodbuooo, bbb oo, boooo
gdboboobuoooboobboooobo.

000000000 . 0000000000000 0000D0D0 . Neglected Voice DO 0O
O, Neglected livingsO OO OGO OOd.

dooooobooooodo (oo, booo), Jooobooooooooboooooao
goooboo. joobooboooboob, obbooboobobooboooboooo
gooooo, ooboobooboboobuooboboobo . bbg, boooboo . o
ogd.

goboodbboobuoobobooboobobuooboobobooboo.

ggoobooooobboooobobob. boobbbooo. bbboooobbboOoooo
0.0 O (Dalai Lama, 2008).

goooooob —obobbobo

gbobooobooooobobobobooobooooobo, bobobobooooobooboobo
g.gboboooooooobooboboboboo, ooobobobobooobooobooob
goooob. boooooooobooboboboboboooo, obobobobobooooo
goooo. obooooooobo. b0, oboboooboooobobob, boobooooo
gooogo.

goboooo, oogboobobobo. boooobo, bobobobooooooboobo
U, oboo0oboooooooboooboobobobobo. oo, oboboboboobooobooon
goooboob. ooooooooboobobobobooobo, cobobobobooobooobo. b
gobooooooboooboob, oobobooboobobooboobooboobooboobooo.
goooboboooooooooo. obobobobo . ooooboobob, boobooo. O
gooooboooooo. ooobooboboboooboooooboobobobobo . oo, O
gooooboooooooboooooboob. bobooobo, bobobobobooobooboo
goobo. booooooobo, boboobao.

goboobooooo. obobo, oboooboooooobobo. oboobooo, oboobo
goo, oboboooooogooooobobob .. boooobDobobobobbooobo. o
go, bobooooooooooobooboboboobooooob, bobobobooo, 0o
gooobooboboooooooobooobooboboboooo. obobobo, ooboooboo
U, ooo0ooboooooooooooboo. obobooboooobo, o, 0boobooobooon
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gboobobobo. ooooooboobobobob, booooboboboboobooobooob
go.

gbooboooogo.

obooboo, ocoooboboboooo.

goboooooooooboo, obobooboooooooboboboboboo, obobo
goooo, obooooooooobooobobobobobooooboobob, oo, ODOoOoo
gooooboboooooo.

b, boooooobgobobobooobo, bobooboboboboooooobon.

oo, oooooboobobobobooooooobo, boboboobo.

oooo
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