BEEDERRNE

AL 2 T A — RRFEVFH
R IR

|:

%ﬂl =« DRSNS I A
Iﬁ,réc_nb\bj

EK/-: R /E\
E H
N

| 85

ZI]]t_IJJ

20147F9H19H



BEC=SL\ELnC &

[



EEcC=0\ELnCE

(= 1]

_dD

. EVIZ IR =R T D (T,
HEDREENRZEREINS,




aECcCSLZLWCE

- 7~

(= 1]

_dD

. EVIZ IR =R T D (T,
HEDREENRZEREINS,

2. B DRERNRZIER T D (IS,
HEDBEEETZE I NS,



aECcCSLZLWCE

- 7~

(= 1]

_dD

. EVIZ IR =R T D (T,
HEDREENRZEREINS,

. HEDERMNRZIBAET DIC(E,
HEDBEEETZE I NS,

3. BASEDIEERIENREZIEAE I D (C (3,
EHIERRRZTEE I NS,



EEcC=0\ELnCE

(= 1]

_dD

. EVIZ IR =R T D (T,
HEDREENRZEREINS,




FUZRIE



FUZRIE

. TILT 7SR
it BRI ZAR

(.$@

)L 7




FUZRIE

o VILI7ERRE
@ £E St 4 SIS AR

N - o« N—AZIRMYE
1/\ 5/‘ 4 B RADFEIERKDIEL

7)lx?)




FUZRIE

J7) I/7 7 AR
FEHADOZRE

« NR— /5’%’71%&

4 Bt OIERRRDIE Y
A /7%1‘% 4
s RO SRS



FUZRIE

J7) I/7 7 AR
FEHADOZRE

: A—@%ﬁﬁ

4 Bt OIERRRDIE Y
A /7%1‘% 4
s RO SRS



FUZRIE

N—AS iRz

FHDIE

AN




FUZRIE

N—S SRR 4%
=SHDERX

- IRIBDZHRIE



FUZRIE

N—S SRR 4%
=SHDERX

- IRIBDZHRIE
- ENHIPR



FUZRIE

N—S SRR 4%
=SHDERX

- IRIBDZHRIE
- 73ENH PR
- HWHERDIEEINR



S DREREXNR

N—AS iRz
2HDIER
- IRIBOZHERE
- DEUEIPRE

- BEEDEFEZIR

~0000

— O~

“;'fjisfl‘lill}? QO @ ® o ¢ ®



S DREREXNR

~0000

N—AS iRz

A RHDERE
MEE e 8 - BBOZHN
I . - SEHIR

o . BEDEENHS

“;'fjisfl‘lill}? QO @ ® o ¢ ®



S DREREXNR

Il‘r

= OO 00

N—ZIRE%=
E i: o s  EHIERE
BAEEE rg Be Co D8 m . mBEOZEN
e o o e - SYEUHIRR
o . BEDBEHR

= . @




S DREREXNR

[EFEICEZESNIRVEEEES

i @) € € &

Il‘r

N—SZRIE =
o s e s . BHIEE

BABE rg 8g Co D8 |m | mIEOSEMN
e o o o - SYBRHIAR

BHIER o o @ @



S DREREXNR

EW‘(«.%@‘SHHME& £5

EsE931)
zuie €9 @ & &
N—FZRIEZ
o s s s . EOIBE
LA fafx 7@ O O ® |
PARE e %o 0 % m - mEosmm
e o @ @ - T7ENHIBR
_— — - BERODREEMR

EHIER o o @ @



S DREREXNR

[ERRCEEZ I TRERIEES

e &) © €& @

Il‘r

N—SZRIE =
o s e s . BHIEE

BABE rg 8g Co D8 |m | mIEOSEMN
e o o o - SYBRHIAR

BHIER o o @ @



S DREREXNR

[ERRCEEZ I TRERIEES

VESIES)
zze () O € @
N—FZRIEZ

s s 3 5 mwaER
BAERE A® B9 O p® <l oy T o s

e s o o F <~ RADERE

e o @ @ - T7ENHIBR

O

BHIER o o @ @



S DREREXNR

RRCEE=R TDIEREES

(FEFESZHER)
o () (+) Co @9
NTIRREDS N—S S5tz
ag : : : _ = DERX
BAEE A5 B Co D8 @ _ miEnSiE
e o o o - SYBRHIAR

—— A) ‘
E :1;:|\:’ '/ﬁ\)}/ﬁ O . ‘ ‘ ‘




S DREREXNR

K —

gﬁé 200 -

X@Ef\ 100 -

O)I_

Hic O | ' |

1980 1990 2000 2010 4 N—IZAR %

=IO DE[X
- IRIBEDOZERE
- I EXHlI R
- BEDREEMSR

Fukami 2015 Annual Review of
Ecol. Evol. Systematics



N
)

[

S5O ) EpON o} ¥
)

1 [ODARAREE )

S DREREXNR

O -
O -
0 T T
1980 1990 2000 2010 4 N—IZAR %
=HDEX
- IRIBODZKRIE
- SEXHIRR
- BEEDEER

Fukami 2015 Annual Review of
Ecol. Evol. Systematics



SO M EE N o H
r1 [ODAAmEE ]

(RX) DN i3
N HETT [ OD AR e |

S DREREXNR

200 -
100 -
O | |
1980 1990 2000 2010 # /\_Q%*illﬁz%
EHDEX
50 A — ‘
- IRIBDZHRE
0 - DEXHIPR
30 - - HEDERENR
20 A
10 -
Fukami 2015 Annual Review of
0) . . Ecol. Evol. Systematics

2000 2005 2010 £



S DREREXNR

1980 1990 2000 2010 # /\_g%*inliji
e EERRE mDSEIA
ol — | oo | xr \
8 - IRIBODZARE
BE O - SERHIR
D5 30 - - BHSERDEEMR
2 (C 2o A
=lEd
~9 10
é D Fukami 2015 Annual Review of
0) . . Ecol. Evol. Systematics

2000 2005 2010 £



S DREREXNR

1980 1990 2000 2010 # /\_g%*inliji
- EERRIF R DEIX
i — 20 1 o [fse . ‘
<# R - BIEDSEN
BE O - DEHIR
D5 30 - - BISEDFEEZHR
2 (C 2o A
=lEd
~J 10
é D Fukami 2015 Annual Review of
0) . . Ecol. Evol. Systematics

2000 2005 2010 £



S DREREXNR

1980 1990 2000 2010 # /\_g%*illiji

- EERRIF =LA
i — 20 1 o [fse o ‘
S I e - REOZRK
b 0 ¥ - SEHIR
DE a0 - ﬂ . BHEDBENR
2 (C 20 - o /D\
~J 10
é D o Fukami 2015 Annual Review of

0) . . Ecol. Evol. Systematics

2000 2005 2010 £



S DREREXNR

1980 1990 2000 2010 # A_Q%*i’liji
- EERR % =OHDEE

1 o= AR _— |
M)D[%% i - IRIBODZARE

|~ s - SERHIRR

30 - - BEDREENER

20 <

10 -

(RX) DN i3
N HETT [ OD AR e |

Fukami 2015 Annual Review of

0) . . Ecol. Evol. Systematics
2000 2005 2010 *F




LIy

N—AS iRz

~0000

| | | L RHDERE
PARE A5 ¢ 0 g . mEozEl
: i i i - AR
P . BEOEENE

—— A) ‘
E :1;:|\:’ '/ﬁ\)}ﬁ O . ‘ ‘ ‘



BRESHE (TN DIRETINH ?

[ —

LIy

N—SZHRE &

- 21t Q Q Q Q

| | | L RHDERE
PARE A5 ¢ 0 g . mEozEl
: i i i - AR
P . BEOEENE




BRESHE (TN DIRETINH ?

[ —

bl Q Q Q Q

AR A B C D

=

Fukami 2004 Ecology

— T

= N .
s: :4;:|\:' ‘/E\l)ﬁ O . . . .




RRCEER TIREES
(FEREZNZR)

INS TR
-t @ @ @ 0 Py

AR A B C D

|n~

RE=

— T

- s [

[EFEZHR (LD BN ?

Fukami 2004 Ecology



BRESHE (TN DIRETINH ?

- %7—\
= OO00 =4

AR A B C D

[ —

=

Fukami 2004 Ecology

/ T~

= N .
s: :4;:|\:' ‘/E\l)ﬁ O . . . .




o G )

[EFEICEZESNIRVEEEES
GESES3])),

ANERE A B C D

RE=

- s [

[EFEZHR (LD BN ?

Fukami 2004 Ecology



BRESHE (TN DIRETINH ?

[ —

XXX

AR A B C D

=

Chase 2010 Science

— T

= N .
s: :4;:|\:' ‘/E\l)ﬁ O . . . .




BRESHE (TN DIRETINH ?

[ —

XXX

AR A B C D

Chase 2010 Science

— T

= N .
s: :4;:|\:' ‘/E\l)ﬁ O . . . .




[EFEZHR (LD BN ?

JERR(CRE X2 TRRIEES
(FEFEXNER)

* iﬂ%‘“@ iy
-/ ézl%\im - "{%;a

AR A B C D

=

Chase 2010 Science

— T~

— A) .




R (I DIEEDINH ?

=\

=

Chase 2010 Sc:ence

— A) .



[EFEZHR (LD BN ?

FERE(C %ﬁiﬂ SNIRVWEIEES
(FEEER)

o @ @ @ @ e

AR A B C D

=

Chase 2010 Sc:ence

— o~

— A) .




BRESHE (TN DIRETINH ?

N

- 2t Q Q Q Q

! ! ! ! =
BARERE A B C D |
: ; ; ; O |
| Leopold, Tanentzap,
: : : : Heenan, Lee & Fukami
In press
/ \ J. Biogeography

= N ‘
~: :1;:|\:’ ‘él\)}/?\ O . ‘ ‘ ‘



BRESHE (TN DIRETINH ?

N

t it Q Q Q Q =

AR A B C D

=

Leopold, Tanentzap,
Heenan, Lee & Fukami
In press

— T J. Biogeography

- . ®
. ='f:/tlx:l -jfl\)ﬁ @ ® O @




[EFEZHR (LD BN ?

FERE(C %ﬁiﬂ SNIRVWEIEES
(FEEER)

. ESDE0)
it @ @ @ @ 4

Il\r

RE=

Leopold, Tanentzap,
Heenan, Lee & Fukami
In press

/ T~ J. Biogeography

— A) ‘




[EFEZHR (LD BN ?

EIECR S 2 DREES

<A< HE
([BFEZHhER)
EEOEL
4 2
=
BB A B C D |H _
= Leopold, Tanentzap,
. : : Heenan, Lee & Fukami
In press
/ T~ J. Biogeography

o A) .



BRESHE (TN DIRETINH ?

[ —

LIy

- 21t Q Q Q Q

AR A B C D

=




BRESHE (TN DIRETINH ?

L —

bl Q Q Q Q

AR A B C D

=

Peay, Belisle & Fukami 2012
Proc. Roy. Soc. B

— T

- N .
~: :4;:|\:' ‘él\)}? O . ‘ ‘ .




BRESHE (TN DIRETINH ?

L —

~0000

AR A B C D

=

Peay, Belisle & Fukami 2012
Proc. Roy. Soc. B

— T

FHIER o o ®® © © FHiE




[EFEZHR (LD BN ?

JERR(CRE X2 TRRIEES
(FEFREZHER)

itn@@@Q

AR A B C D

I|‘r

=

Peay, Bellsle & Fukami 2012
Proc. Roy. Soc. B

FHIER o o ®® © © FHiE



BRESHE (TN DIRETINH ?

L —

bl Q Q Q Q

AR A B C D

=

Peay, Belisle & Fukami 2012
Proc. Roy. Soc. B

— T

- N .
~: :4;:|\:' ‘él\)}? O . ‘ ‘ .




BRESHE (TN DIRETINH ?

L —

~0000

AR A B C D

=

Peay, Belisle & Fukami 2012
Proc. Roy. Soc. B

— T

- . [ —
E :4:/I:I\:I ‘é\)}? O . ‘ ‘ . E%ﬁ*ﬁ




[EFEZHR (LD BN ?

FEFE(C %ﬁiﬂ SNRRVEEEES
(FE2ER)

i@,@@@@

AR A B C D

=

Peay, Bellsle & Fukami 2012
Proc. Roy. Soc. B

- . [ —
E :4:/I:I\:I ‘é\)}? O . ‘ ‘ . E%ﬁ*ﬁ



BRESHE (TN DIRETINH ?

L —

4 St Q Q Q Q

4 4 4 4
. ! ! ! ! -
B ABRE A B C D |
; ; ; ; et
i i ] ] Knope, Forde & Fukami 2012
i i i i Frontiers in Microbiology
[

AR o o © ©



BRESHE (TN DIRETINH ?

N

s OO OO

AR A B C D

=

Knope, Forde & Fukami 2012
Frontiers in Microbiology

— T

A o o ®® ° ©  ESULEE




[EFEZHR (LD BN ?

FERE(C %ﬁiﬂ SNIRVWEEESES
(FEEER)

o @ 69 6 @

=

Knope, Forde & Fukami 2012
Frontiers in Microbiology

A o o ® ® © ®  EISULIIE



BRESHE (TN DIRETINH ?

N

e () O) O O

AR A B C D

=

Knope, Forde & Fukami 2012
Frontiers in Microbiology

— T

BHGE o o ® ® © ©®  HEGLTLVRLE




[EFEZHR (LD BN ?

[ERRCEEZ I TRERIEES
([EREZHER)

o ) © @ @

I|‘r

4 4 4 4
. ! ! ! ! -
B ABRE A B C D |
; ; ; ; et
i i ] ] Knope, Forde & Fukami 2012
i i i i Frontiers in Microbiology
[

® EhS U TUVRVE

AR o o © ©



EEcC=0\ELnCE

(= 1]

_dD

. EVIZ IR =R T D (T,
HEDREENRZEREINS,




BEC=SL\ELnC &

g
S
;

2. B DRERNRZIER T D (IS,
HEDBEEETZE I NS,




AN

[EFE(CR/ B8R T T DEEES
ErSIED)

e &) © €& @

e N

I|‘r

OQQQOQ
Q..O.Q
Q..O..
..O..Q

j

—

AR o o © ©

=




BR(CHEE TR T DEES
(FEFEZNSR)

e &) © €& @

e N

AN

I|‘r

OQQQOQ
QQQO.Q
Q..O.Q
..O..Q

j

—

AR o o © ©

=

W\

Umli
[TLLIY

)

frih

=

My
Co



EX

[ILL]

(T
Sh
<o
Co
| I

7 =
L7 A

Thresholds and breakpoints in ecosystems
with a multiplicity of stable states
Robert M. May*

1977 Nature




| Z BT EIRRE ]
[ ZTEIRREN—DIE T D

HZa. BREIEETIL,
—E TEIRENZ DD
alE. EBREIFE(CER
&T£D5Zoo |
May 1977 Nature




R
il
[TLLIY
3}
>
G

Marten Scheffer*, Steve Carpenteri, Jonathan A. Foley:, Carl Folkes & Brian Walker||

2001 Nature




| 2B EIRRE]

Approaching a state shift in Earth’s
biosphere

Anthony D. Barn{)sky"l?’, Elizabeth A. Hadly“, Jordi Ba}scnmpteﬁ, Eric L. Berlow®, James H. Brown’, Mikael Fortelius®,

Wayne M. Getzg, John Harte™ m, Alan Ha*stings“, Pablo A. Marquet'z‘ 13,14, '5, Neo D. Martinez'ﬁ, Arne M{)uers'?, Peter R{){)pnarinem
Geerat Vermeij'g, John W. 1Ni]]j;3111:152'0, Rosemary Gi]lespieg, Justin Kitzesg, Charles Marsha]l"z, Nicholas Matzke',

David P. Mindell”!, Eloy Revilla** & Adam B. Smith*’

2012 Nature




RRCEER TDIEREES
(FEREZNSR)

ity @ @ @ ‘ F%Eéﬁ‘?‘ﬁiﬁj

[ ZTEIREEN—DZ 1T D

Il‘r

'

8 : : : Za. EW‘(JEH%‘C‘@L\O
$§l1@@ O O O O _7'3_ E'Ij( 73\‘%77<§§5
o ° o . mald. BREIIER(CER
e |le |e |o &HDS3, ]
May 1977 Nature
— S
®

AR o o © ©



[EFEZHR (LD BN ?

JERE(CE 72 TRERIEES
EISIED

Bt @ @ @ ‘ r%gaﬁ-*:_qﬁﬁm

[ ZTEIREEN—DZ 1T D

Il‘r

8 : : : TN EW‘(JEEE_C‘@L\O
EAERE |® o o o . TEIREHEL @5
: : : 2 Bald. BRIIERICERE
May 1977 Nature
/ ‘\
O

BHIGR o o ® @



TEARRE(ZL\DIEEET DN ?

N
pad

JERECE 8% | TREIESES
(1 )‘)J%)

LIy

min (%) (o) (o [ S ERTEIRAE

[ ZTEIREEN—DIE T D

8 : : : TN EW‘(J%E‘TM\
EAERE |® o o o . TEIREHEL @5
: : : 2 Bald. BRIIERICERE
May 1977 Nature
/ ‘\
O

BHIGR o o ® @



lmb
(1L
..}

ﬁ CIRRE (XL DEE =T B ?

%
JERE(CEE xR | TREEES
(1’=§}ﬁ )‘)J%)

F%Eéﬁ TEAREE |

[ ZEARREN —DIZTH D
HZa. 1@%(152%@7@(/ o
—7H. BEIRENZL<HD
e, BREIFE(CER
EIRNDDD. |

May 1977 Nature

LIy
[T
cl
=

X

0006 m

A

1=

| XX JOX _

\
/

BHIER o o @ @



lmb
(1L
..}

ﬁ CIRRE (XL DEE =T B ?

%
JERE(CEE xR | TREEES
(1’=§}ﬁ )‘)J%)

F%Eéﬁ TEAREE |

[ ZEARREN —DIZTH D
HZa. 1@%(152%@7@(/ o
—7H. BEIRENZL<HD
e, BREIFE(CER
EIRNDDD. |

May 1977 Nature

LIy
[T
cl
=

X

A

1=

s (@

| XX JOX _

\
/

BHIER o o @ @



[EMRCEEZ I TRERIEES

(1’=§}ﬁ )‘)J%)
i @ @ @ @
l‘LE.lnﬂH mR*
o ® o o
BAGE (¢ |© (o |e
® e |0 |o
® e |0 |o

— T

—— A) ’
E :4;:|\:’ '/ﬁ\)}/ﬁ O . ‘ ‘ ‘

B
2 BERIREE (L \DREZ B ?

FZEEW%‘ N —DETHD

—7.

el

i
VAN

I’Eﬁ(igggt\‘tﬁb\o

ZERENZL<HD

JEFE(IIEE(CE

DD, |

=23

May 1977 Nature



_BE
%Ei%ﬁﬁﬁﬁ(imjﬁ_%%b\ ?

=45
1. [RESEY) (Fukami 2004 Ecology)
2. J\DO5F1) 77 (Fukami et al. 2007 Nature)

3. RKMIEHHE (Fukami et al. 2010 Ecol. Lett.)




=P 1 [REEY)

Photo by Y. Tsukii, H. Horikami, R. Gillis, W. van Egmond



http://protist.i.hosei.ac.jp/PDB/Images/Ciliophora/Tetrahymena/Tetrahymena.jpg

=1 [REEY)

Fukami 2004 Ecology

120

80

iSTEN(=))




=1 [REEY)

120

80

iSTEN(=))

Fukami 2004 Ecology



=1 [REEY)

120

80

iSTEN(=))

Fukami 2004 Ecology



5 IUNNIGU)

PR

(

=1 [REEY)

Fukami 2004 Ecology




(SHE\ )
R

=1 [REEY)

Fukami 2004 Ecology




(SHE\ )
R

=1 [REEY)

Fukami 2004 Ecology



Photo by T. Brain




612 )NOFUT

Photo by T. Brain

Rainey & Travisano 1998 Nature



) RIS

|
oo

1

3+

(& SH

12 /N5 T
BANERE —

—&- Day 0, SM
—8- Day 0, SM; day 4, small-WS
—&- Day 0, SM; day 1, small-WS

1 —&- Day 0, SM; day 0.25, small-WS
—®- Day 0, small-WS; day 0.25, SM
Day 0, small-WS; day 1, SM
Day 0, small-WS; day 4, SM

o

* * * n.s. n.s. n.s.

1 I [ I 1 |
10 15 20 25 30 35 40

Hﬁﬁzﬁ (H) Fukami et al. 2007 Nature



) RIS

|
oo

1

3+

(& SH

12 /N5 T
BANERE —

—&- Day 0, SM
—8- Day 0, SM; day 4, small-WS
—&- Day 0, SM; day 1, small-WS

1 —&- Day 0, SM; day 0.25, small-WS
—®- Day 0, small-WS; day 0.25, SM
Day 0, small-WS; day 1, SM
Day 0, small-WS; day 4, SM

* * * n.s. n.s. ¢

1 I [ I 1 |
10 15 20 25 30 35 40

Hﬁﬁzﬁ (H) Fukami et al. 2007 Nature



) RIS

|
oo

1

3+

(& SH

12 /N5 T
BANERE —

—&- Day 0, SM
—8- Day 0, SM; day 4, small-WS
—&- Day 0, SM; day 1, small-WS

1 —&- Day 0, SM; day 0.25, small-WS
—®- Day 0, small-WS; day 0.25, SM
Day 0, small-WS; day 1, SM
Day 0, small-WS; day 4, SM

o

* ? * n.s. n.s. n.s.

1 I [ I 1 |
10 15 20 25 30 35 40

Hﬁﬁzﬁ (H) Fukami et al. 2007 Nature



=B 3 RAHAEF

J




x5 3 RFEHHE




o w == @ o - =]

{5 S oh #EXH
(1)

x5 3 RFEHHE

HE

sejewel] W.m
ejjedodsig ._E
gupeg
2J800[E) _.A
o
sufioo0osy _ )
snjoina —
joins|d ._Zﬂl_x
eigolyd IR

Fukami et al. 2010 Ecology Letters



x5 3 RFEHHE

HEEH

i ejjedodsig ._E
B1800[E") _.A

ap

auAi0000s Yy _ )

snjoing
Joina|d ._zUm
eigolyd IR

Fukami et al. 2010 Ecology Letters



x5 3 RFEHHE

HEH

sejouwel] w.m
ejjadodsig ._E

giupeg
BI1800[E") _.A
Hp
1J
snoineg

j04n8)d Wm
eigoryd [

sauAi00005y

Fukami et al. 2010 Ecology Letters



T. sejouwel]
Il eupea .u

T
. o

x5 3 RFEHHE

Fu kami et al. 2010 Ecology Letters



HEEH
| ‘ sejouwel] w.m

ejjadodsig ._E
glupeq
Bieo0[en) _.A
1
mtbnunumi\_ J
snjoine —
104n8|d ._w

m— VA VA

1 1 1 1 |
w Ly =t o 8l - o o o = = =

RS NIEH KISRE
(55 (BHIBE S %)

vINEET
100%
I

L

x5 3 RFEHHE

Fukami et al. 2010 Ecology Letters



=4 3 REFHE
[ Lo

B2 .| wIhE2T

%
S

‘%}

R 0
[ TTT T

—

4 -

%

21t » fWThIZRT

= 20

72 100%

/}\]ﬁ‘ 10

-3l | ] 1111

N g i QD o A m i
9 2 £ g £ T 2
al o E - i L
£ 3385855
=YICEA UCEIE

Fukami et al. 2010 Ecology Letters



el
1. |REEY) (Fukami 2004 Ecology)

2. J\DO5F1) 77 (Fukami et al. 2007 Nature)
3. RKMIEHHE (Fukami et al. 2010 Ecol. Lett.)




BRESHE (TN DIRETINH ?

[ —

el
1. |REEY) (Fukami 2004 Ecology)

2. J\DO5F1) 77 (Fukami et al. 2007 Nature)
3. RKMIEHHE (Fukami et al. 2010 Ecol. Lett.)




iy
w{a)

(FWDEE DM ?

ZELRTEIRR

C

=45
1. [RESEY) (Fukami 2004 Ecology)
2. J\DO5F1) 77 (Fukami et al. 2007 Nature)

3. RKMIEHHE (Fukami et al. 2010 Ecol. Lett.)




_EE
2 EEFIREE L\ DREBH ?

=45
1. [RESEY) (Fukami 2004 Ecology)
2. J\DO5F1) 77 (Fukami et al. 2007 Nature)

3. RKMIEHHE (Fukami et al. 2010 Ecol. Lett.)




BEC=SL\ELnC &

g
S
;

2. B DRERNRZIER T D (IS,
HEDBEEETZE I NS,




EEC=SL\ELNC &

- 7~

|
>

3. BASEDIEERIENREZIEAE I D (C (3,
EHIERRRZTEE I NS,



HEW)-2

"B —RI\w D




HEW)-2

HE T 4 — R\ IS CR(F T B




EYD-TIE D« — R\ ONZE

LIy

%

~0000

ANERE A B C D

— O~

o A) ‘
) :’ﬁj\:l ljﬁ\)ﬁ O . ‘ ‘ ‘

(R F T

B2 g'EB
?/ =




Heyp-+1E ¢ — I\/\\J’Jb\%’ﬁ%léz(:&(i‘ A
Joe
E -
8-

et Q Q Q O | —

PILI7 OB ()

AR A B C D

— T

- s ®




HEYD-HIE D — Ry /773\%771‘ NE(C AT EE
HO
=2t Q Q Q Q ﬁ 1/

IV 7 TEELéOD% ﬂH#F‘Eﬁ (E)

LIy

AR A B C D

— T

BHAE o o © ©




HEY)-TIE D« — )\ Ob\%’?i‘%léi(?_&(i‘ =
Lo

=
Ho~ EF% N
= %’7 _
PR
—”—"\:Hij‘ @ ® |§E 80 120 // 1500
J7 TEEL{%OD% BERFR (68)

Il‘r

w
o
1

o]
a
1

N
o
|

- s ®

=
[9)] o
1

()
A\

o

/1

120 1500

i e orBEr ()




HEY)-TIE D« — )\ Ob\%’?i‘%léi(?_&(i‘ =
Lo

=
Ho~ EF% N
= %’7 _
¥R
—”—"\:Hij‘ @ ® |§E 80 120 // 1500
J7 TEEL&OD% BEEE (£F)

Il‘r

w
o
1

o]
a
1

N
o
|

- s ®

=
[9)] o
1

()
A\

o

/1

120 1500

i e orBEr ()




BY)-TIE D« — BRI\ UWZE
77

LIy

C

—

BHAE o o © ©

HX

2 Q QO D

BABRE A B

D

—

JLo-
7
A

7

MECKRFTHE

-
4 e
NG

T //F--r-

120 1500

— /[ —

VAT 18 DR

120 1500

1EEFR (2F



BY)-TIE D« — BRI\ UWZE
77

LIy

C

—

BHAE o o © ©

NN

2 Q QO D

BABRE A B

D

—

(T K2 (&

B/ %EB
VA —

(2/A)
R

- N w
1 1

=

T T
40 80

—//—
120 1500

T /4/ T

o] w
a o
1 |

N
o
|

=
o
1

()
A\

o )]
1

T T
40 80

120

1500

[/ —

VBT 1% DI EN

120

S (8

1500



HeY)-TIE T« — )\ /773\%’71‘

[EDT 4 —KR)\w o

mn \ |\
+ig +l><l+ +T><T+
whEEH) o o e

Bever et al. 2012 Annu. Rev. Microb.’x t{ZZ

)I/m

i <
84

T

-

SRz &

B2 ?EB
5'/ =

T 1

/\‘ 6 -

T
40

T
80

—//—
120 1500

T /4/ T

T
40

T
80

120

1500

/1

120

i e orBEr ()

1500



HEY)-TIE D« — )\ /773\571‘ M (CKkIFITE

[EDT 4 —KR)\w o =2

wn \ | N\ | ?kgf%
+ig +l><lr+ +!><I+ e/ =

WEY) o

(2/A)
R

N N w
1 1

I__Ii

T // T

T T
40 80 120 1500

o] w
a o
1 |

N
o
|

=
o
1

()
RN\

o )]
1

/1

120 1500

Bever et al. 2012 Annu. Rev. Microb.’& t{Z }Eﬁuédj%il_ﬂ%ﬁ;ﬁ (£F)




EY)-TIE D« — M)\ O 571‘

I[EDT 1 —KRI)\w o

wm \ | N7 |
+ig +l><l+ +1><I+

e/

Bever et al. 2012 Annu. Rev. Microb.’x t{ZZ

(R F T

B2 ¥EB
5'/ =

(2/A)

TR

—

s

— /] —
120 1500

- N w
_ 1 1

w
o
]

o]
a
1

[hS]
o
|

()
A\

=
o
1

o [4)]
1

T /'/ T

1500

/1

i e orBEr ()

1500



HeY)-TIE T« — )\ /773“571‘

I[EDT 1 —KRI)\w o

wn \7 | N\
tiE t l><l+ +T><T+
HREH) o o e

Bever et al. 2012 Annu. Rev. Microb.’x t{ZZ

SRz &

B2 ¥E|3
5'/ =

(2/A)

TR

- N w
_ 1 1

=

T
40

T
80

— /] —
120 1500

T /'/ T

o] w
a o
1 1

[hS]
o
1

=
o
1

()
A\

o [4)]
1

T
40

T
80

120

1500

/1

120

TEEL'&@%:LH% [ (£F)

1500



HeY)-TIE T« — )\ /773\%’71‘

I[EDT 1 —KRI)\w o

wn \ |\ |
tiE t l><l+ +T><T+
HREH) o o e

Bever et al. 2012 Annu. Rev. Microb.’x t{ZZ

)1/10

-

SRz &

B2 ¥E|3
5'/ =

NG

(2/A)

WY —

T
40

T
80

— /] —
120 1500

T /'/ T

o] w
a o
1 1

[hS]
o
1

=
o
1

()
A\

o [4)]
1

T
40

T
80

120

1500

120

B ()

/1

1500



EY)-TIE D+ — N\ ONZE
77

I[EDT 1 —KRI)\w o

wn \v |\
i+ +1><I+

e/ o

A

%8

Bever et al. 2012 Annu. Rev. Microb.’x t{ZZ

WY

F(CRIFITE

(2/A)

SR

T
40

T
80

— /] —
120 1500

== N w
_ 1 1

o] w
a o
1 1

[hS]
o
1

=
o
1

()
A\

o [4)]
1

T
40

T
80

T /'/ T

120 1500

— /[ —

VEE B DR

120 1500

1EEFR (2F



FEYD-TIR T« — R\ OSSR (C R (T =&

7

_ \\ Lo

FDT 4 —R)\wo =7

e 7.

wn N | N fﬁﬁ W\g

1 > XK I e — —

WEy o e o e -
4I0 BIO 1;0 // 15100

i
%5

— /[ —

Bever et al. 2012 Annu. Rev. Microb.’x t{ZZ

VEE B DR

120 1500

B (6



HE¥- 48 D« — R\ O h' %A%
)’

JLe
IEDT 1 —RI\w o z 7

st

wn \7 |\ 25

(K|

F9 R

IR AREOME S

L

oo I Do A P .

maEY) o °

T T
40 80

/1
120 1500

A

WY

% E

1 T
40 80

! // T

120 1500

Bever et al. 2012 Annu. Rev. Microb.’x t{ZZ

VEE B DR

— /[ —

120 1500

B (6



Y- T T« — R\ OD S (C R (3 T B
)’

L E
TDT o — Ty i%; | TR ATEN B
i \v |\ <2 m\¥
S el & +I><I+ 7/ =

e/ o

T // T

T T
40 80 120 1500

A

WY

ZIRENEED

%8

— [/ —

120 1500

HEE IS DRBIE (F

Bever et al. 2012 Annu. Rev. Microb.’x t{ZZ



HEY)-TIR D« — )\ Ob‘yﬂ‘%léi(?_&(i‘ =z

)1/10 < W=
EDT o — 1)ty $§7 DR ABNMES
wn \7 |\ N\ | 3_5}:5% [\
tiz +l><l+ HO+ :

pREH) o L |$ A S/

ZELTTEINRE
—//
80 120 1500
ZERENSFED
ZE
120 // 1500
Bever et al. 2012 Annu. Rev. Microb.’x t{ZZ

TEEL'&@%:LH% [ (£F)



BY)-TIE D« — BRI\ UWZE
77

Bever et al. 2012 Annu. Rev. Microb.’x t{ZZ

F(CRIFITE

(2/A)
R

- N w
1 1

=

T T
40 80

—//—
120 1500

T // T

o] w
a o
1 |

N
o
|

=
o
1

()
A\

o )]
1

T T
40 80

120 1500

— /[ —

VBT 1% DI EN

120 1500

S (8



HeY)-TIE T« — )\ /773\%’71‘

%@74—Hﬂw0

HEW) v |
+ig +l><l+ -T><T-
HREEH) o o e

Bever et al. 2012 Annu. Rev. Microb.’x t{ZZ

)I/m

i <
84

T

-

SRz &

B2 ?EB
5'/ =

T 1

/\‘ 6 -

T
40

T
80

—//—
120 1500

T /4/ T

T
40

T
80

120

1500

/1

120

i e orBEr ()

1500



HEY)-TIET ¢ — R\ /773\571‘ (R ZF
L
%@74—Eﬂw0 @;

k)

B2 g'EB
5'/ =

WEY) o

Bever et al. 2012 Annu. Rev. Microb.’x t{ZZ

(2/A)
R

- N w
1 1

=

v | 4
+ig +l><l+ -I><I- e/ =

T // T

T T
40 80 120

o] w
a o
1 |

N
o
|

=
o
1

()
A\

o )]
1

1500

/1

120

1500

hﬂ&@ﬁLﬁﬁ(E)



HEY)-TIE D — )\ /773“571‘ (T Az (ZF
L
%@74—Eﬂw0 @;

k)

B2 ¥EB
5'/ =

e/

Bever et al. 2012 Annu. Rev. Microb.’x t{ZZ

(2/A)
R

- N w
_ 1 1

=

v | 4
tiE t l><l+ -I><I- o1/ =

T // T

T T
40 80 120

o] w
a o
1 1

[hS]
o
|

=
o
1

()
A\

o [4)]
1

1500

/1

120

1500

TEEL'&UD%::L_H% [ (£F)



HEY)-TIR D« — )\ /773\%’71‘ ME(CKR(ETRE

§®74—Hﬂw0 =

HEY) v 2%

+15 +l><l+ -!><I-

e/

— /] —
120 1500

(2/A)
R — . BES

_
H¢
N

T // T

T T
40 80 120 1500

= -
o w o [&)] o
1

()
A\

o [4)]
1

T T T // I
Bever et al. 2012 Annu. Rev. Microb. 7z t8Z }%E’L?ég)ﬁ‘%ﬁﬁgﬁgﬂ (g)




HEY)-TIR D« — )\ /773\%771‘ ME(CKR(ETRE

)l/

L) 82 "

v | 4
+iE T l><l+ -!><I- |¢ A

e/

(2/A)

ﬁ%%@—)

T // T

T T
40 80 120 1500

- - (]
o o a o
1

()
RN\

o [4)]
1

T T T // I
Bever et al. 2012 Annu. Rev. Microb. 7z t8Z ]:%E’L?ég)ﬁz%ﬂﬁéﬁ,ﬁ (%)



FEYD-TIE D o — R\ ONEE
)’
)b

L)

tig ¥ l><l+

e/

\v |
<1 TE

ﬂy

(2/A)

ﬁ%%@—)

Bever et al. 2012 Annu. Rev. Microb.’x t{ZZ

=
o
1

M (C (T T EE

— /] —
120 1500

T // T

- [hS]
w o a o
1

()
A\

o [4)]
1

T T
40 80 120 1500

E—-
EELRORERE ()




CIR T — RN /773\%’71‘ Mz (F

Hewp-+

-

k)

%@74—Hﬂw0 =

B2 g'EB
5'/ =

WEY) o

Bever et al. 2012 Annu. Rev. Microb.’x t{ZZ

NG

(2/A)

WY —

v | 4
+ig +l><l+ -I><I- e/ =

_‘ N w ~ [&)]
1 1 1 |

T T
40 80 120

w
o
1

o]
a
1

N
o
|

*H tliaﬂhhlayl 3 q.lﬁ.ia}%ii”

=
[9)] o
1

()
RN\

o

T // T

1500

/1

120

i e orBEr ()

1500



HeY)-TIE T« — )\ /773\%’71‘ <%

%@74—Hﬂw0

HE) v |
tiE t l><l+ -T><T-
WREER) o o e

Bever et al. 2012 Annu. Rev. Microb.’x t{ZZ

(2/A)

BWO— D,

()
A\

(Ch(&E

B2 ¥EB
'T'/ =

_
H%
N

— /] —
120 1500

T // T

= -
o w o [&)] o
1

o [4)]
1

T
40

T
80

120

1500

— [/ —

VEE 1S DIREISR (&)



HEY)-TIR D« — )\ /773\%’71‘ ME(CKR(ETRE

§®74—Hﬂw0 =

HEY) v 2%

+15 +l><l+ -!><I-

e/

— /] —
120 1500

(2/A)
R — . BES

_
H¢
N

T // T

T T
40 80 120 1500

= -
o w o [&)] o
1

()
A\

o [4)]
1

T T T // I
Bever et al. 2012 Annu. Rev. Microb. 7z t8Z }%E’L?ég)ﬁ‘%ﬁﬁgﬁgﬂ (g)




HEY)-TIR D« — )\ /773\%771‘ ME(CKR(ETRE

)l/

L) 82 "

v | 4
+iE T l><l+ -!><I- |¢ A

e/

(2/A)

ﬁ%%@—)

T // T

T T
40 80 120 1500

- - (]
o o a o
1

()
RN\

o [4)]
1

T T T // I
Bever et al. 2012 Annu. Rev. Microb. 7z t8Z ]:%E’L?ég)ﬁz%ﬂﬁéﬁ,ﬁ (%)



HEY)-TIR D« — )\ /773\%771‘ ME(CKR(ETRE

)l/

L) 82 "

v | 4
+iE T l><l+ -!><I- |¢ A

e/

(2/A)

ﬁ%%@—)

T // T

T T
40 80 120 1500

- - (]
o o a o
1

()
RN\

o [4)]
1

T T T // I
Bever et al. 2012 Annu. Rev. Microb. 7z t8Z ]:%E’L?ég)ﬁz%ﬂﬁéﬁ,ﬁ (%)



HEY)-TIR D« — )\ /773\%771‘ ME(CKR(ETRE

)l/

L) 82 "

v | 4
+iE T l><l+ -!><I- |¢ A

e/

(2/A)

ﬁ%%@—)

T // T

T T
40 80 120 1500

- - (]
o o a o
1

,itﬁﬁﬁ

Bever et al. 2012 Annu. Rev. Microb.7z t{ % }%Eﬁé@ﬁ‘%ﬂﬁgﬁgﬂ (%)

()
RN\

o [4)]
1

— [/ —



HEY)-TIE D« — )\ /773\%771‘ M (CKkIFITE
)1/

) v | Bz

1 +l><l+ < TE =

e/

(2/A)

SR — ),

T // T

T T
40 80 120 1500

- - (]
o o a o
1

%ﬁﬁﬁ.

Bever et al. 2012 Annu. Rev. Microb.7z t{ % }%Eﬁé@ﬁ‘%ﬂﬁgﬁgﬂ (%)

()
A\

o [4)]
1

— /[ —



HEY)-TIE D« — )\ /773\%771‘ M (CKkIFITE
)1/

) v | Bz

1 +l><l+ < TE =

e/

(2/A)

SR — ),

T // T

T T
40 80 120 1500

- - (]
o o a o
1

%ﬁﬁﬁ.

Bever et al. 2012 Annu. Rev. Microb.7z t{ % }%Eﬁé@ﬁ‘%ﬂﬁgﬁgﬂ (%)

()
A\

o [4)]
1

— /[ —



HEY)-TIR D« — )\ /773\%771‘ ME(CKR(ETRE

u/
HE) v ’&;
tiE t l><l+ -T><T- i o — [/
wREER) o o e _
/l\ 6
—E BEEDIRA
c3

. [ [ =
40 80 120 1500

- - (]
o o a o
1

,itﬁﬁﬁ

Bever et al. 2012 Annu. Rev. Microb.7z t{ % }%Eﬁé@ﬁ‘%ﬂﬁgﬁgﬂ (%)

()
A\

o [4)]
1

— /[ —



MyoArv —
VicCra -
VicSat
TriDub
LolPer —
TarOff
HolLan —
NarStri -
PlaMaj —
LotCor
LeuVul A

RumAsa —

TanVul <
TriPra

CamRot —
ElyRep —

CreCap —
PlaLan —

FesRub
BroHor —
PhiPra —
BriMed —

HypRad —

AgrCap —
VicHir —

TripMar —
AchMil —

AntOdo
JacVul <

RumAla —
TriRep

Van de Voorde et al. 2011 J. Ecol.

Van de Voorde 2011 {8 15&



"“3}:223 i Van de Voorde et al. 2011 J. Ecol.

VicSat
TriDub —
LolPer —
TarOff
HolLan —
NarStri -
PlaMaj —
LotCor
LeuVul A
RumAsa —
TanVul <
TriPra
CamRot —
ElyRep —
CreCap —
PlaLan —
FesRub
BroHor —
PhiPra —
BriMed —
HypRad —

AgrCap
[ERRgHi

tl:% TripMar —
AchMil —
AntOdo -
JacVul
RumAla —

TriRep

FO it |

m S 2

Y& T

S 3

L4
Lml
|

Van de Voorde 2011 {8 15&

—0 4 —U 2 0.0

:‘iﬁdbﬁukﬂb\ JacVWTBDEE (TR (33 2o

7



"“3}:233 i Van de Voorde et al. 2011 J. Ecol.

VicSat
TriDub —
LolPer —
TarOff
HolLan —
NarStri -
PlaMaj —
LotCor
LeuVul A
RumAsa —
TanVul <
TriPra
CamRot —
ElyRep —
CreCap —
PlaLan —
FesRub
BroHor —
PhiPra —
BriMed —
HypRad —

AgrCap
[ERRgHi

tl:% TripMar —
AchMil —
= AntOdo —
= JacVul —
RumAla —

TriRep

FO it |

m S 2

Y& T

S 3

L4
Lml
|

Van de Voorde 2011 {8 15&

—0 4 —D 2 0.0

:‘iﬁdbﬁukﬂb\ JacVWTBDEE (TR (33 2o




"“3}:233 i . — Van de Voorde et al. 2011 J. Ecol.

VicSat
TriDub —
LolPer —
TarOff
HolLan —
NarStri -
PlaMaj —
LotCor
LeuVul A
RumAsa —
TanVul <
TriPra
CamRot —
ElyRep —
CreCap —
PlaLan —
FesRub
BroHor —
PhiPra —
BriMed —
HypRad —

AgrCap
[ERRgHi

tl:% TripMar —
AchMil —
= AntOdo —
= JacVul "
RumAla —

TriRep

FO it |

m S 2

Y& T

S 3

L4
Lml
|

Van de Voorde 2011 {8 15&

—0 4 —D 2 0.0

:‘iﬁdbﬁukﬂb\ JacVWTBDEE (TR (33 2o

7



FO it |

m S 2

Y& T

S 3

Y

L4
Lml
|

MyoArv —
VicCra -
VicSat
TriDub —
LolPer —
TarOff
HolLan —
NarStri -
PlaMaj —
LotCor
LeuVul A

RumAsa —

TanVul <

TriPra
CamRot —

ElyRep —

CreCap —
PlaLan —

FesRub
BroHor —
PhiPra —
BriMed —

HypRad —

AgrCap —
VicHir —

TripMar —
AchMil —

AntOdo
JacVul <

RumAla —
TriRep

—

deke

0.4

—[}2

:-ia;w)ﬁuUEb\ JacVul

0.0

e CR(EF

7

FD-E

Van de Voorde et al. 2011 J. Ecol.

B/ %8B
E'/ =

Van de Voorde 2011 {8 15&



— o ] — Van de Voorde et al. 2011 J. Ecol.
13 vicsat - E——
TriDub - -
OD LolPer i
TarOff - -
ﬁll] HolLan — —
NarStri - i
m PlaMaj H
LotCor — —]
% LeuVul - —
IEH RumAsa - —
—  TanVul - H e
(L_ TriPra - ]
CamRot — e
'fﬁ ElyRep - ]
CreCap - s I
}I’) PlaLan - — "
FesRub e B
ﬂ BroHor — o
PhiPra — — *
7:- BriMed — —
“— HypRad - — "
*IE AgrCap H *
VicHir — — *
tl:% TripMar - — *
AchMil — — *
= AntOdo - H *x
‘== JacVul -
RumAla — — #
TriRep |—| ok
Van de Voorde 2011 {8 15&

—0 4 —D 2 0.0

FEDBIEA jacVuABDAE B (- K (3 5 B




"“3}:233 i Van de Voorde et al. 2011 J. Ecol.

VicSat -
TriDub —
LolPer —
TarOff -
HolLan —
MNarStri —
PlaMaj —
LotCor H
LeuVul

v AR
CamRot JdJa4—K)\w2

ElyRep —
CreCap —
PlaLan —
FesRub
BroHor —
PhiPra —
BriMed —
HypRad —

AgrCap
[ERRgHi

tl:% TripMar —
AchMil —
AntOdo -
JacVul
RumAla —

TriRep

FO it |

m S 2

Y& T

S 3

L4
Lml
|

{ : , Van de Voorde 2011 {15
_0 4 —[} 2 0.0

:‘iﬁdbﬁukﬂb\ JacVWTBDEE (TR (33 2o

7



AR —Z =




AR —Z =

= 000¢

gll’%@ A B

C D




EARAR — X 3

S F U

see OO OO

AR A B C D




~0000

BABRE A B

AR —Z =

C D

> > Uk
o J4—KR)\wITIUL



BEAER—XEFT)L

LIy

~0000

AR A B C D

S F U

o J4—KR)\wITIUL
EDOT 1 —RI\wD

— O

= . @




BEAER—XEFT)L

LIy

~0000

AR A B C D

S F U

o J4—KR)\wITIUL
RO Gl AN,
I =OWE SN AN,




LIy
[T

BHIER o o @ @

S F U

J+4—R)\wORU
IFEDT 4 —KRI\NW D
anJ+4—kR)\wvD
EBMIL T — )\




LIy
[T

> F U
o Ja4—K)\wORU
= J|/=';r;|<
BANERE A B C D DT o — 1) Oy
| | ; . e BDJa—FRI\wv o
_— — BRI -\ T

—— A) ‘
E :1;:|\:’ '/ﬁ\)}ﬁ O . ‘ ‘ ‘

Fukami & Nakajima 2013 J. Ecology



J+4 — R)\w IO RWNIGE

FEM 1

100:

0
gls 0 _ — | ~1/-
# ERHE2

100:

o

S S P P

IRELRORRERRE ()




__'lll‘r

FEND 1

— [~/

N

W O IRWEE

J

)I/m—
E -
;751 23 >
- R

|ﬂ£ ail[] BIEI 'IZID / / 15IDD
/N ¢

/\I 54

* édﬁmz
1A

100

10\ |

~1/ ||ﬂ|' '< 9

I e | o
. I\\,‘“-« | : 40
| N % A P e =

|

Q|57

ﬁ

a0 120 1500

A\
, ’ 30 -

~

25 -
N\ /

E e
;k& £Z 15-

- 'II|| 'llﬁ_'// T v*% 0

[ |
0 40 80

IRELROREE

120

BFE (4

1500 |£_'E

) oS ()



— R\ OGS

AR 1
1~ o
e
10010 L e
] wl || | / AR =
| |rI | /
10 — ﬁ '::‘ii | (
_ 1| N
0o l,.' |"|| n
}ZIEU( o Ly lﬁl | i
#* é_,u\iiiﬂ, 2
_’0# N -
\ T ———————— =
100- ,lhll;\v W e L
i V |
|I'I . ||
10 . ||| III‘-.I .I |I
[\ |
7] I‘ ||I.I ||||1 | I
.IL “'ﬂl l| || II| | fl |
0 ] n | h | T B I| 'llﬁ_'l// T
0 40 80 120 1500

IRELROREE

BFE (4

)

J
-
E -
;751 23 ° 7
¥R

%
N

/\I 54

<5,
Ql %
ﬁ
i

— /[ —
120 1500

40 80

A\
, ’ 30

~

25
N\ /

E e
;k& £Z 154

vﬁ .

e

JI”J’,‘ T

I I T
40 a0 120 1500

. . — [/ —
IR BB ()



— RV OHRNEE

J
- Bt 1 L
E -

__'lll‘r

tg‘\z‘“—_h_ ———— y 5
i 1
wl I| / I / /
120

| ‘IIE; | / | |SE 10 80

10 |\ |/

ﬁ I".U:‘el: i| l( /\ 6
) \ ||II |"|| ||.ﬂ1(:qlll I a2 I 7
2 i1 P ) B

% édﬁmz Gk

% | ﬁ

1500

- §,f—-——-— )  —
e Suns——— %
100- I'||||||\Y:“T;-\\" L lll_ - ?Wm;f';mmaﬁ_x“‘“ = | 4ID EIB ! Iz{] f"f 151[}{]
| A
Al | e
10\ | _—
| | | ||| ' * E 7 “
_ :‘ A ||'1 i , ;k& £Z 154
I]L. '.lll r| || |I IIFI| llnl || 22 10
0 — T | T T — 'I'l'// T *%
0 40 80 120 1500 |i_'E }

HE S DRIBISRT () S ()



— RV OHRNEE

J
- Bt 1 L
E -

__'lll‘r

tg‘\z‘“—_h_ ———— y 5
i 1
wl I| / I / /
120

| ‘IIE; | / | |SE 10 80

10 |\ |/

ﬁ I".U:‘el: i| l( /\ 6
) \ ||II |"|| ||.ﬂ1(:qlll I a2 I 7
2 i1 P ) B

% édﬁmz Gk

% | ﬁ

1500

- §,f—-——-— )  —
e Suns——— %
100- I'||||||\Y:“T;-\\" L lll_ - ?Wm;f';mmaﬁ_x“‘“ = | 4ID EIB ! Iz{] f"f 151[}{]
| A
Al | e
10\ | _—
| | | ||| ' * E 7 “
_ :‘ A ||'1 i , ;k& £Z 154
I]L. '.lll r| || |I IIFI| llnl || 22 10
0 — T | T T — 'I'l'// T *%
0 40 80 120 1500 |i_'E }

HE S DRIBISRT () e ()



LY
N

N—

|/1r:1—
= _/

X
100- =%

53
|SE 40 80 120 / / 1500
/N 6
| | 5
}% 0 I T T T ~//~ i
3 e 2 S
1004 4ln alo 12|0 /! 15IDIZI'

AN Y
_ 7 o

25

=2 1

N

|
- S
% e

|
-

10 4

/A)
\J

Q

(

—
P

/

10_ /\/

g
T N N
| | 1—// | v*i 104

0 4|0 80 120 1500 |1:E

IRELRORBERE (6) }%ﬁﬁ%@fﬁ%ﬁﬂ#?ﬁﬁﬁ(%

¥
Q

0

\

—
[y
1




LY

100+

10

12l

-2 1

T =1/
%’k Oéz,%\ﬂiﬂ,z
100:
-
’ 6m 4b T '/4500

RELZRORERE (4

)

IFOT 14— R)\WwONHBIDHEE
)7

JLo-
7
A"

ARk

£
N s

~—~~ | 5

— /] —
120 1500

| I ¥ //1bn
IR BB (F)



IED I A —

AR 1
i
l :
2l
100 |,
_ l‘ ,'I:Ix-/:/-\?'\\.\'-.
|I|' Il.. \.\\I"-,III
10 4/[/\ |
1 |||'|
4@ l‘ rlllII I:,-)TII\ II|IIII|
{jso R e I /]~
b R 2
|
1004 3<:~u~
.'Ir \ ™
10 ] ||||. \IIII'..\
| |}|u,’|| \ .
o U I — | 1/
0 40 80 120 1500

IRELROREE

BFE (4

)

J
)I/m
B2

gy% -

ARk

N ANESIAN S¥SY =)

%

N 6.
P I H 4
< 4,

Q%

— /] —
40 80 120 1500

I l'lr‘ Jllr‘ T

I I
40 80 120 1500

I I 'II // 1 I{][]I
JETEL BB (5F)



£ 2 1
T
I -
ol
100 |,
_| l‘ ,'I:Ix-/:/-\?'\\.\"-.
|I|' Il.. \.\\I"-,III
10 4/[/\ |
1 Il |||'|
4@ l‘ rlllII I:,-)TII\ II|IIII|
{jso e I ~ /]
6  FERBHB2
|
100 3<:~ua
.'Ir \ ™
10 ||||. \II",I
| |}|I;I|| ]ILl M |JIII"| II'|
0 4L Cor | 1/
0 40 80 120 1500

IRELRORRERRE ()

IFOT 14— R)\WwONHBIDHEE
)7

)I/m—
B
%kg%?? 5

IR AFENME S

= [\ -

l|‘ T // T
40 80 120 1500
AN Y
/\ ¢

/\I 54

I l'lr‘ Jllr‘ T

I I
40 80 120 1500

I I 'II // 1 I{][]I
JETEL BB (5F)



e
N
I -
ol Ve
100 |,
_| l‘ ,'I:Ix-/:/-\?'\\.\"-.
|I|' Il.. \.\ "-,III
104[ |
IR
1@ il
l‘ | : IIlll
{j: 0 'rl'll)'l'\| — | =1/
b R 2
|
1004 3<:~u~
|IIr \._\I \
10 | |||| \Illlll.\
| |}|u,’|| \ .
0 4L T | 1/
0 40 80 120 1500

IBELR O ERE (£F)

y,
)I/m
E -

gyg P

T

IFOT 14— R)\WwONHBIDHEE

IR AFENME S

%

/N -

—~ | ]
“< o
$2|¢7
ﬁ
.

f‘f“*f*”f

— /] —
120 1500

40 80

I l'lr‘ Jllr‘ T

A\
, ' 30

)

f

\/ 25
7 20 1
e
=3
1

I I
40 80 120 1500

. . — [/ —
IR BRI (&)



e
N
I -
ol NVl
100 |,
_| l‘ ,'I:Ix-/:/-\?'\\.\"-.
|I|' Il.. \.\ "-,III
10 4/[/\ |
_l‘ ."I'rl'._l |||'|
4@ l‘ rlllII I:,-)TII\ II|IIII|
{jso S . | =1/
b R 2
|
1004 3<:~u~
|IIr \._\I \
10 | |||| \Illlll.\
_wpl \ .
0 4L T | 1/
0 40 80 120 1500

IRELROREE

BFE ()

y,
)I/m
E -

gyg P

IFOT 14— R)\WwONHBIDHEE

IR AFENME S

T

%

/N -

—~ | ]
“< o
$2|¢7
ﬁ
.

40

| | J/}/
80 120 1500

I l'lr‘ Jllr‘ T

A\
, ' 30

)

f

:;/ 25
12? 20 1
e
=3
1

T
40

I
80 120 1500

ZERIEN EED

. . — [/ —
IR BRI (&)



sz,%\iﬂa 1
100—‘ f |
1 I
10 /||
i
}% 0 ‘ h-' L)Tl'\| I I | /]~
BFRE2
i "I
10 - ||||.J III\II".I_\
0 '||}l;:||' 1 [ | | /]
0 40 80 120 1500
RELROZFERRE] (4F)

IFOT 14— R)\WwONHBIDHEE

J
b1 R ARENMES
=
e
Eg 5577 5—_.: |
*% [\ —_—— ==
|$ 4ID BID 12ID // 15I[I'D
< 9 5_‘._._ T
o %
1‘%
N
jj 30:
1 ZERENSED

\/ 25
7 20 1
e
=3
4

. . — [/ —
IR BRI (&)



sz,%\iﬂa 1
100—‘ f |
1 I
10 /||
i
}% 0 ‘ h-' L)Tl'\| I I | /]~
BFRE2
i "I
10 - ||||.J III\II".I_\
0 '||}l;:||' 1 [ | | /]
0 40 80 120 1500
RELROZFERRE] (4F)

IFOT 14— R)\WwONHBIDHEE

J
b1 R AN MBS
=/
R
Eg %77 5 R
K [\-_ —_
|$ 4ID BID 1:_I1‘D // 15IDD
< 9 5_"._._ N
o % L
Z B4 TEYREE
1:% % BT TEIRRS
k. | | =9
jj 30:
1 SN EES

\/ 25
7 20 1
e
=3
4

. . — [/ —
IR BRI (&)



i

N

4211 )]
| 3

)

N

|
- i
%

100 ~— 5577
[ 10 80 120 / / 1500
’\ -

| -
| | | | I//I |
- D S

|$ T T T ;‘f
100— 40 80 120 1500
| jj 30 -
—
107 B2
_ K 15
gg 10
0 fwwmporwn w00 w0 o ) 57
0 40 80 120 1500 |i_'E

IRELRORBERE (6) }%ﬁﬁ%@fﬁ%ﬁﬂ#?ﬁﬁﬁ(%

—

10 7

! LIy
(B/A)
TR\

/

¥
Q

\

—
[y
1




R 1
100 |
10 7
}% 0 +— | T 1/~
¥ LRI 2
100
10
0 T T T | | // |
0 40 80 120 1500

IRELZRORERRE ()

JLo-
7
A"

ARk

DI+ — RI\WIONRSLIEE
)7

-
:l‘i_'E
/\ ;-

/‘\l 5

— /] —
120 1500

| |
40 80

I l'lr‘ Jllr‘ T

I I
40 80 120 1500

| I ¥ /1 1500
IR BB (F)



AN

BDT+4— R)\wWOhGdDIgEe
i 1 Lo

LIy

)

_ m\—':“:/\_'}\’\ AP Ar P *E
— I:II _J'A - "'AI‘A"."“"' | gﬁ ’/< - -
Q N ~—

,. | ,.
100 \L‘{l K Y g
| f I‘ YARLY, \\.-'-_,-\_‘I I|"|I_I,'\.\_1 — I I"...’-\.N" '\'h'., b ‘.\,-\I\‘-"N I"".I I-""._ .IIIH i, v“'.\l-'M'

| |I'nl. r

E: —
40 80 120 1500

T T T llr‘ J'f T

40 50 120 1500

{ /
I |||| 1 [/ |”| IlI { | [

0 }l L ||||| —L '||I' '||'| /-
0 40 80 120 1500

BEASORBIE () a2

()
R RAIL




LIy

100

AN

FEND 1

f‘(/’()\“’__ﬁ
III_-NM«‘“\#?M{JG‘\%M: PR ]
J_,\ VA N

|

W s
L

M
\

[

. L
\ | e AT A e
M | VAN A o AN W
|I Iqull ;J II'\IIII ' . .
| | ||I|I

AWK

'Il|| Il n | (1 |l

T 'Il'l /]

[
0 40 80

120

IRELRORRERFRE (8

1500

)

BhJ+1— R)\wWIONHIDIEE
)7

JLo-
1# 7

HrioE

| |
40 80 120

// 15ID{]

/] —

()
A\

40 50 120 1500

I I 'II // 1 I{][]I
JEBTEL BB (5F)



LIy

100

AN

FEND 1

f‘(/’()\“’__ﬁ
I_,_.Nm.—\\gf_f;cézﬁj/xﬂ‘\\,f@ﬁbgé: PR ]
_J"‘ __,A,‘AII'M_I M |

|

o N s
Y

N

. L

V| e g g

'M | It'l WA "‘\x'n'\\,-'-.ml IIH"-"%'. ) I-'''-,I.I,I\IN:’",;‘.V/\‘\"\_I\Ihl\:.-*w'I I'-,'.II N
A | \[ VY Vv
I| ||.III|I ;q N

AWK

'Il|| ' n | ,"I .l
| |

— 'Il'l /]

[
0 40 80

120

IRELRORRERFRE (8

1500

)

Lo

BhJ+1— R)\wWIONHIDIEE
)7

HirfeE

— /] —
120 1500

/] —

1500

40 50 120

. l — /] —
IR BORBERRT (8)



AN

LIy

FEND 1

o
B
I O e iy il et S
ﬁw¥~\4L££sxﬂﬁ&044}. P
j_,\, .-'”'-A-,'M_I |
|

T e S N WL P M Faa it

M
\

,. | )
100 \l**{l \I:W.fn wf\v/mfw“m\f H}M{-«{v’%,m
I| 1 W \\,-'-,\1I '"'-_.-'\H I_‘Illﬁ,.l |"."-. .'-\.N"r'\’h'-/ o A I,-*‘«' II"". Ilf..l II."'
— lll I'Hj'll II‘ IIII III| I'r"l VY ) YA
|.

AWK

. |
| [
nyyn |

0 .}l I ||||| : I 'l |II 'Il'l /]

[
0 40 80 120

IRELRORRERFRE (8

1500

)

BhJ+1— R)\wWIONHIDIEE
)7

JIVALE
7;&57 5+ s

Z%
ARk

HrioE

q?iz T T T ‘/yf T
40 a0 120 1500
AN Y

120 1500

()
A\

. l — /] —
IR BORBERRT (8)



LY

100+

10

12l

-2 1

T =1/
%’k Oéz,%\ﬂiﬂ, 2
100:
-
’ O 4|0 T l8|0 150 | /45|00

RELZRORERE (4

)

< X

I/m—
o

Bz

ARk

N

- i
% e

—

%

A
/\ ;-
| s

/A)
\J

Q| Z

Q

(

—
P

%

i% .

|
40

|
80

— /] —
120 1500

I l'lr‘ Jllr‘ T

jj 30
—~
By
yy 15 -
TR

/

¥
Q

\

—

%

[y
1

T
40

T
&0

120 1500

| I ¥ /1 1500
IR BB (F)



BT — R\ INHDIBE
7

AR
100 |
10
152 0 B — 1
¥ LRI 2
100
10
0 S N I m— | I I//I
0 40 30 120 1500

IRELZRORERRE ()

JLo-
7
A"

ARk

-
:l‘i_'E
/\ ;-

/‘\l 5

— /] —
120 1500

| |
40 80

I l'lr‘ Jllr‘ T

I I
40 80 120 1500

| I ¥ /1 1500
IR BB (F)



LIy

BT — R\ INHDIBE
7

E R 1
A

— [V
n {17
[
[ 1
\ ¥
I\ |
| r ™
\ | \
LY 3 \l
\

e

|III'// T

[ [
40 80 120

1500

IRELRORRERRE ()

Bz

JLo-

5 | i ,

| T /yf |
80 120 1500

!...‘ l...‘ T

I I I
40 80 120 1500

: : — /] —
JETEL BB (5F)



BT — R\ INHDIBE
7

ERMH 1 b
| AI,"'#\'.II | f‘f-\ | *E j -, -
\ MV e TR R an Ve ".II N 3/ %

| T / / |
80 120 1500

!...‘ l...‘ T

I I I
40 80 120 1500

' T T 'II'| T |II'// T — % 7
0 40 80 120 1500 ’léE 57

I OROBISR () ey )




LIy

EMLR T —R)\WOhHIES
i 1 Lo

N\
YaWe'
i = . s
{ \ \ | = A ,';"\ Y sps
N, | i M Rk g 4 D * o
N—

| T // |
80 120 1500

-8 2 Sk At

.
I [P,

. N R N PP
‘:t_ |"-- / 1&{/\-35\{[' \J\/\,J\.V__f--w‘,\\' e s '...(,...(
| ¥ ! T T T T
(| L\ PN | \_:’\w—w,::« ) R
III Il || I| ll ) M:’II#\ -I Vﬁ\-t. V"/‘,\‘.rfﬂ“\i o . 40 80 120 1500
|' ﬂ, IR \/ | j ] 30
| | \
V% T| | | A | \'\r S, %
MW N, ~ AN ES
Bl | Jl Vo f\ : WT\. *E 7 20 557713% |SED\IE.I355

il | 1| ,JII { | —’ 10 -
"||'|'||| - || T m 7 |// T %
40 80 120 1500 ’l‘éE 5

I OROBISR () ey )



BT — R\ INHDIBE
7

LIy

o=V
A A

— [V
n {17
[
[ 1
\ ¥
I\ |
| r ™
\ | \
LY 3 \l
\

'II'| T |III' / / T

' 1 1
0 40 80 120

IRELRORRERFRE (8

1500

)

Bz

Rk

JLo-

54

| | | // |
40 80 120 1500

Sty

I I
40 80 120 1500

ZERIEN EED

. . — /] —
IR BORBERRS (&)



LIy

BT — R\ INHDIBE
7

FEND 1

AV ™

\ \
— | \
n T
\
i i
A I
\ [}
| - M,
| \
| \

I T
:I%\im 2
lll _\‘IIII / P
| "& g ol NI e
VI N Y I ASn At Dt N>
f | [ ||I'. "‘\"C’L‘z{?’f’\‘\ ARG ‘, ~F,,‘“" M&:ﬁ‘{ /
|I (. || | \ I| III 'f'." / / NaY;
N AV
\ | Y T II'. |
4y T'.Jll \1 .'\JI | ", :.
| | \[ | 4] "af\ -' I
| 1 /| Lll'u Ill LI| |||II'III | 1( ; | I\
[ || Wt I |I .Ill ,I | \
IR | | i | | I
— — || —— T m T |'//|
40 80 120 1500

IRELRORRERFRE (8

)

.

N 2 °

— =

Rk

)I/m—

| | | // |
40 80 120 1500

S,

I I
40 80 120 1500

ZERIEN EED

. . — /] —
IR BORBERRS (&)



BT — R\ INHDIBE
7

[ N80 IR ER

Fukami & Nakajima 2013 J. Ecol.

5 4

)I/-m—

| | | // |
40 80 120 1500

[\ meEn3

S,

Il. f}r‘ =

I I
40 80 120 1500

ZIRENEED

| | -|| // 1 I{m
IR BORBERRS (&)



(P/A) FEERY— ),

B ELZ OB

205F | 60 1004 15004k

4_

1 T T T T 1

T T T T T 1 1 T
01 0.2 04 0. {]5 0.2 0.4 0.05 0.1 0.2 0.4 0.05 01 0.2

*9)\&,@* (B IBOEBOEAEE)




(P/A) FEERY— ),

IRELRORE R fE]

204 1 60f 1 100# * 15004
T4 — RV
3 ’ 12U

B ABEE (smosmomiE)



(P/A) RN — ),

B EL1Z DR T ]
604 | 100%

44 4

4+ 15004

T4 — RV
—o— B
AN,

34 3

1 T T T T 1

T T T T T T
0.2 04 0.05 0.1 0.2 0.4 0.05 01 0.2 0.4

*9)\&5\}* (BIBOEBOEATER)



(P/A) RN — ),

1

i@i%ﬂﬂ T IEIRRE
[ )
B LB OB S ]
204 | 60% | 100£ * 15004
T4 — R\
) | —o— 1BH
\\ AN
—¢—1

T
01

T
0.2

T
04

T
0.2

iylfﬁﬁf_ (BIBOEBOEATER)

T T T T
04 0.05 0.1 02

T
0.4

T T T T
0.05 01 0.2 04



N7
iy
o

A&

:

;%’*,HH T IEIRR

(P/A) FFERY— ),

B ELZ OB

| 604 | 100£ 4+ 15004
T4 — R\
) | —o— 183
\\ l B
r/._—./.

?9)\5,3 E (B IBOEB DN EE)

BRRE EZTEIRRR(LIE S,



£
1

(P/A) FFERY— ),

i@i;%,ﬂﬂ ZTEIRRE
( \
B LB OB S ]
204 | 60%F | 100%F * 15004
T4 — RV
R
12U

N4y

1

2_./0——0""

T T T T T T T T T T
0.2 04 0.05 0.1 02 0.4 0.05 01 0.2 04

SABEE (smosmomAEER)

T
0.05

ERIRRS E T TEIRRR(TIED .

ERRR(F R <<,




[ —

EREXIR(FIVNDIEEETBI N ?



(f83ER!)

iﬂ*@@@@

PNE S A B C D

o A) ‘
) :1;:|\:I ljﬁ\)}/ﬁ O . ‘ . .

=

R — ),

[EFEZHR (LD BN ?

BRCEESNIVWEESES




(f83ER!)

iﬂ*@@@@

PNE S A B C D

o A) ‘
) :1;:|\:I ljﬁ\)}/ﬁ O . ‘ . .

=

Ak

%
1 T

W\ — ),

[EFEZHR (LD BN ?

BRCEESNIVWEESES




[ —

[ERECEEZ X T DREES
ESIED)
H B O
BAEBE A B c 0 &
; ; ; ; Om
/ \

- N ‘
E :1;:|\:’ ‘/ﬁ\)}/?\ O . ‘ ‘

%
'
0.05

TR — .

BRESHE (TN DIRETINH ?




R (I DIEEDINH ?

=i\

[ﬂl'

JEFRICEZESNIRVEEEES
(F83&H1)

L
'l

o

=
@

RS
W — 2,

s
%
0.05

—— A) ‘
E :4;:|\:’ '/ﬁ\)}/ﬁ O . ‘ ‘ ‘



EEC=SL\ELNC &

- 7~

|
>

3. BASEDIEERIENREZIEAE I D (C (3,
EHIERRRZTEE I NS,






IRELDSAE ORI



IRELDSAE ORI

BRIGIRO YIRS



IRELDSAE ORI

BRIGIRO YIRS

FEFENRDEETE



IRELDSAE ORI

BRIGIRO YIRS

RE.

il

e

FEFENRDEETE

EEANDIA




aECcCSLZLWCE

- 7~

(= 1]

_dD

. EVIZ IR =R T D (T,
HEDREENRZEREINS,

. HEDERMNRZIBAET DIC(E,
HEDBEEETZE I NS,

3. BASEDIEERIENREZIEAE I D (C (3,
EHIERRRZTEE I NS,



COigE CcCELVzuLC &

S

\ . .
. E_"ﬁj\:l I/E\I)}g O @ ® @

L



sAE Cc=sL\ el &
CDeE CTE L

S

/\\ ‘ .
*Ei 7\ I|:|)/\ O .



aECcCSLZLWCE

- 7~

(= 1]

_dD

. EVIZ IR =R T D (T,
HEDREENRZEREINS,

. HEDERMNRZIBAET DIC(E,
HEDBEEETZE I NS,

3. BASEDIEERIENREZIEAE I D (C (3,
EHIERRRZTEE I NS,



	群集の履歴効果
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	生物多様性
	生物多様性
	生物多様性
	生物多様性
	生物多様性
	生物多様性
	生物多様性
	生物多様性
	生物多様性
	群集の履歴効果
	群集の履歴効果
	群集の履歴効果
	群集の履歴効果
	群集の履歴効果
	群集の履歴効果
	群集の履歴効果
	群集の履歴効果
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	実例１ 原生生物
	Slide Number 74
	実例１ 原生生物
	実例１ 原生生物
	実例１ 原生生物
	実例１ 原生生物
	実例１ 原生生物
	実例２ バクテリア
	実例２ バクテリア
	実例２ バクテリア
	実例２ バクテリア
	実例２ バクテリア
	実例３ 木材腐朽菌
	実例３ 木材腐朽菌
	実例３ 木材腐朽菌
	実例３ 木材腐朽菌
	実例３ 木材腐朽菌
	実例３ 木材腐朽菌
	実例３ 木材腐朽菌
	実例３ 木材腐朽菌
	Slide Number 93
	Slide Number 94
	Slide Number 95
	Slide Number 96
	Slide Number 97
	Slide Number 98
	Slide Number 99
	Slide Number 100
	Slide Number 101
	Slide Number 102
	Slide Number 103
	Slide Number 104
	Slide Number 105
	Slide Number 106
	Slide Number 107
	Slide Number 108
	Slide Number 109
	Slide Number 110
	Slide Number 111
	Slide Number 112
	Slide Number 113
	Slide Number 114
	Slide Number 115
	Slide Number 116
	Slide Number 117
	Slide Number 118
	Slide Number 119
	Slide Number 120
	Slide Number 121
	Slide Number 122
	Slide Number 123
	Slide Number 124
	Slide Number 125
	Slide Number 126
	Slide Number 127
	Slide Number 128
	Slide Number 129
	Slide Number 130
	Slide Number 131
	Slide Number 132
	Slide Number 133
	Slide Number 134
	Slide Number 135
	Slide Number 136
	Slide Number 137
	Slide Number 138
	Slide Number 139
	Slide Number 140
	Slide Number 141
	Slide Number 142
	Slide Number 143
	Slide Number 144
	Slide Number 145
	Slide Number 146
	Slide Number 147
	Slide Number 148
	フィードバックがない場合
	フィードバックがない場合
	フィードバックがない場合
	フィードバックがない場合
	フィードバックがない場合
	Slide Number 154
	正のフィードバックがある場合
	正のフィードバックがある場合
	正のフィードバックがある場合
	Slide Number 158
	正のフィードバックがある場合
	正のフィードバックがある場合
	正のフィードバックがある場合
	Slide Number 162
	負のフィードバックがある場合
	負のフィードバックがある場合
	負のフィードバックがある場合
	負のフィードバックがある場合
	負のフィードバックがある場合
	Slide Number 168
	複雑なフィードバックがある場合
	複雑なフィードバックがある場合
	複雑なフィードバックがある場合
	複雑なフィードバックがある場合
	複雑なフィードバックがある場合
	Slide Number 174
	複雑なフィードバックがある場合
	Slide Number 176
	Slide Number 177
	Slide Number 178
	Slide Number 179
	Slide Number 180
	Slide Number 181
	Slide Number 182
	Slide Number 183
	Slide Number 184
	Slide Number 185
	Slide Number 186
	Slide Number 187
	Slide Number 188
	Slide Number 189
	Slide Number 190
	Slide Number 191
	Slide Number 192
	Slide Number 193
	Slide Number 194
	Slide Number 195
	Slide Number 196

