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2.2.2 BEFEHATE
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DI HHBEPETITMAE L bFIREFIHEN 1R LT D,
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Al 2 Fhi | IREFERIAREO R | IREIEFIHFE O b | IREIEFIHFEO | R IEF]
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TN ZHEEN | mRVDEEEND, | BEWFIZE S | MMicky, BiE
%, PSAIZ3WT | PSA I2B W CTER | 721, PSA ok | FEIT & I

. P By 98 3
BREBOY AN | BOY A7 ERE | WTEREo Y (HEERES
SOARITE < . | BICIEOAS, R | R R R | RV R T e

LENEASIS | AEASNIES | BABAENS |V INVIEDD
MR EEND PHEEND fiEEnen | SHICES

2.2.3 FHViE

BRETE DNMEE L ToAEIREARAED © b | STl Gk & oAk s 3 2 fl i, _ERCTEY
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LYV IARA a7 ARy R BZ7aIXFXRY THRYRY) AFT7OVTH

60

TNSHDOFEIZOWT PSA TY R

M2 £ L Db DONFE 2.2.3b Th D,

PSA 2 27 ORRELINT 2. 48 TRIKD Y 27 1T L5

R L 72 b DAY 2.2.3a, E ORI L 72 54

Sl 4 5T B,

18 2 5 3 A 4 B 5 A

i A | A OREOFIEIIREE | A OFEO PICERR | OO P B | AR E R
FHET | N MK K | BAEBEWENDES | IREBAEWHEILE | G M K S
X | AEEENEAINDS | F5, PSARCAIC | EAZel, PSARCA | X, Rt

B

GEND

ASNINAY

NG £ 5, PSARCCA
WCBWTHEEED Y X
I DERIZEL, &

S D

BOWTERZRERDY R
7 13 A IR
B, ERENRES
NOHENDEEZ E
&)
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BEAQ | IG5 VFOGF
U273 ERIC | aEnER
EERCAENERY | W SR T X

SInsMITEEH
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%

#22.3a. F/ VD PSA FAMRS

Bl R )

P (4, Productivity) 237

S(BRTE, Susceptibiliity) 237 PSAFE{EifER
4 # 7 ] ® U &
i& ul{ g & & € w g ®
. r ol R P i = & = - &= £ o hmp fw Ewm  H = Nuog PSA
RARE  RERE oo H P g b7 &= & b £ Due FwW Fm ¥ E¥ nNag o, VAER
2 4 o 2 #® * b1 o B 3 & E & o #8
223  |E*Y HHBY 1 2 3 1 2 3 3 2.14 1 2 1 1 1.19 245 B
223 'f;:mﬁ]s‘y HHINY 1 1 3 1 1 3 3 1.86 2 2 1 1 1.41 233 B
223 |[a7UHY  |Hithw 1 1 3 1 3 3 1.86 1 2 1 1 1.19 221 {EL
223 ;ZAU"JEX HHEY 1 1 3 1 1 3 3 1.86 2 2 1 1 1.41 233 EL
223 [37RYRY | HFigE 2 3 3 1 2 3 3 243 1 2 1 1 1.19 270 chi2EE
223 zi‘ssx‘f HEBY 1 2 3 1 2 3 3 214 1 2 1 1 119 245 &L
223 |7HIRY FHDY 2 2 3 1 2 3 3 2.29 1 2 1 1 119 258 EL
223 |AATOHY |HEHBY 1 1 3 3 1 2 3 2.00 1 2 1 1 1.19 2.33 B
223 |THOSHA |HEHBY 3 3 2 2 2 2 2 2.29 1 2 1 1 1.19 2.58 EL
MRRE |MUEHE AEFEFR PSARI7 2K F1y 244 {EL
FRfiR R £ P (4T, Productivity) 237 SR {E, Susceptibiliity) 237 PSAGHE &R
4 e #H 7 ® L] = H z
& g X & & $ 7 g ®
. : Wi 2 o i = * £ - = £ Repg fwm Efw  H B4 RmE  PsA
BAME  RERE oo z& P £ R = & b £ fae $m §m S¥ ¥W nak o, UAES
#® = = E & & M= 8 X & E ol o #
223 |EXY HHBY 1 2 3 1 2 3 3 214 1 3 1 1 132 251 EL
223 i’fnﬁ;s‘y HFHDY 1 1 3 1 1 3 3 1.86 2 3 1 1 157 243 L
223 |aTTHY | HHEBY 1 1 3 1 1 3 3 1.86 1 3 1 1 1.32 228 EL
223 QZAUH)EX HHEY 1 1 3 1 1 3 3 1.86 2 3 1 1 157 243 EL
223 [37AIRY | FiEY 2 3 3 1 2 3 3 2.43 1 3 1 1 1.32 2.76 IR
223 ;"Z,TEX+ HHEY 1 2 3 1 2 3 3 214 1 3 1 1 132 251 EL
223 | 7HRIRY HFHDY 2 2 3 1 2 3 3 2.29 1 3 1 1 1.32 2.64 EL
223 |AATIHL |EHEY 1 1 3 3 1 2 3 2.00 1 3 1 1 1.32 2.39 EL
223 |THOSHA |HHBY 3 3 2 2 2 2 2 229 1 3 1 1 1.32 2.64 fELY
e ENES L] KFFRX PSAZRI7 £{AF 251 fELY
= S
# 2.2.3b. AP TEOEREVEIZEA 2 AW RrEE
= < =" L H "y =] > B M L
REAC SR |RCRABR AR R KR A R | B KR | BRRVR | SRR B | il
1/ A uv (2
il (4F)| s (5F) P& & (em) | & (em) | P& TL
~ N e
T AT A 35 70~80 | 400 | 110 80 2-3 | M - B (2017), AR
(2012), IUCN (2015)

25




= 7 3 18 3 73 63 4.2 | #EE1EA>(1985), Hobson et
al. (1994), Clapp et al (1982)
tAZayIY 2 6 1 20 19 3.6 | #EMIEN~(1985),
AP Klimkiewicz et al. (1983)
a7 oty 3 21 2.5 28 22 3.8 | Clapp etal. (1982)
NV Ry NS 2 7 2 26 24 3.8 | IT#kFE S. antiquus T—
A A A, HAGR *(2017)
ar7ry K 8 55 1 81 79 4+ PEEAH>(1985), Gales
(1993)
v/ m I XFF¥ 3 22 5 74 64 3.6+ | #F=M1EA>(1985), Schreiber
KU and Berger (2003), [IUCN
(2016)
TAHRTRY 6 25 1 94 84 4+ F4)11(1998)
FTAT VY 3 21 1.5 53 43 3.8 | EEIIEN>(1985), Milessi et
al. (2010)
* Human Aging Genomic Resources
3% 2.2.3c  PSA FHMER A
P (EpEMEZa7) |1 (BAEEN) 2 (PAEFEM) 3 (KAERENE)
Pl Ji A B AE AT i <54 5-15 4 > 15 4F
P2 el CFE) | <1005% 10-25 7% > 25 1%
P3 FaINEL > 20,000 I,/ 4F 100-20,000 81 4 | <100 JF4F
P4 AREE (GE8) <100 cm 100-300 cm > 300 cm
P5 REVRE (SE8) <40 cm 40-200 cm >200 cm
P6 ThE R TSR AN IWHEIRFEA AT IR | BRZE - BRRRZE
P7 e Py <2.75 2.75-3.25 >3.25
P8 A REEICRT o6 | BEMEENTR [ IREEICKT DU HE
(EHEH O L | BEERANRD B | HHien TER(T VU —2h ) 2338
i H) ) biLd
p P 2 a7 A BTN LV ERET S =(P1+P2+...Pn)/n
S E=tEAa7) |1 (KRS 2 (PREEE) 3 (mREE)
S1 Koy An AR <10 % 10-30 % >30%
S2 ERTEL Sy A EAR WELEOEBMER | BELOEBMER | BELOBEBMEREN
W IEPRRE
S3 B R M B LT O | BB DL T O | Bk B DL R o R 23
R S IC < | R —REVICIAE | HEIRESRD
W b
S4 % AR HERBR SN | RER B S e | RERRFE SN, L
R DL < WAL | BERO —MAER | <ITiEERKKIT
TAHZEEZRTHE| T2 &2 T0E | HBRBEPIFECT S
W 5 WA H 5
S S A TG A LML VAT S '=(S1*S2*...Sn)"(1/n)
PSA A7 <2.64 &\ | 2.64-3.18 PR >3.18 &L
PSA Za7#EM |PESOa—27 U v RiEfEL UCEHET 5 | '=SQRT(P"2 +572)
RGN PSA A 27 2RFHMEEB LR Y A7 OFRICESEFHET 5

26
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2.3.1 BYE%Ea& L I-fHEEH

2311 HEHE

YEMHRIZHB T 2% 7 FA UV OMBEEIX., PREOFMAFCHE L I TND
(EARHED 2017), BEEE LTI 27 7 V0TI L 2HEBO®RENH D (Kasamatsu and
Tanaka 1992), B[ (1961) &, KPHEPXTH 2 RREFEEN RS & S o REMEREHD
BNEDEHE LAY A~V TTOEBNEINNIN S 7 FA T VNEL TN
ANFOENEYFICLIHE LTERICHBALZL LTWD, Z2T, AF I FA T
DIREFE L LTREIZIY A, v~V Y UX TAK ANTF STHE (w9, I~
) EFHmRI G E 5, Flo. AFIXTFTX RV E I TFATVERRTHEINT
WD ORI/ 2014) . S BFEREFIZOWT CA FEi 24TV (3% 2.3. 1. 1a) 3 S ERF

fili L7~
#£2.3.1.1a HEITFATIHHEFITONTD CA FEH
SRS | OYEM, e N E X
MGk | RSEER X
Skt | AT T AU
FHMITEHE S | 2.3.1.1
S H TR~
P S EE | AR E 3
FEFERET)
TS - A AR
AT IR
Z D :
RHEARIUEEE | WX T TFA U IARED O L, VU E T AT OW TR HET AR T
MMEm R LTcle®, EIRTIEssE L,
FEMARILEERN | KPEEFRRIZBIT A DX 7 F A U ARED I B, BIROKYE - EHEIZD

WTIEBAELNTDIIROTFETH S (F2.3.1.1b),

NI 7V S (VAR )i

H A BRI EAL, Bl BT,
VORI AR SERED D OHEE CIROKMEITRA, #hmidd
FoH HNA~EAL - BRI

AT B - BTV

~ o] L - HEN

TN Hifir - b

FFIXFFFVILonTIE, IUCN (2016) iciniFvry FYV A+ A
7 Y — (% [Near Threatened ], fEAEEILHAMETITH Y GEAFITR
HH) . Aol FICRbATN-WAEYICL28EL IS, C
D7-DEFROREFERI N2 RET (L <3, RRERERIC
DNTHOHNZ 7 FAT DML 3EZ LN,
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F 2.3.1.1b HEEEPIKAE & FEHm

Fi4 | xt8 | ARHL
e
Y| EIR | TEE (2018) I KZAUTETRIREIZLL T 0@ v, PR E AR B B EE
FH | & PR A EIT2010 4ELAME, BEOMEM 27~ LT, BUE (2015 4E) OFEIIE TR &
flicgEl I XIRIED 22 v o T2 LARGE U CHERE SNV BEIN A B DOKIB8% T » 7=, HIAE
K (2011~2014 4) OWEIETLIIMSY % FlEl>TEY (Frecent/FMSY : 0.45) .
S NOEEINVEIREIIMSY UL % E[E]> TU /= (SBrecent/SBMSY : 2.31), ZHh
5D LB Y AHFREEAEEE IR R EORIE T2 < . FLEREE
AN RN QA AN [Ty s
)b | | BERAIRE L U CEBIREA M Lz, VY U X OBRERGHI RS- 5
Yoo & o Tnlzd, RO R A AV s, BEMOKER T X DK
v X, PONC R LI RO S W OEER X D Y 7 X2 0 Ak E R 5 T X
W9, RNSIEA X 7T AU KRIEEREOERE LI TR LT,
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X WEXRIZE 5 o
N | BIR | R (2018a) (2 KAUTETRAKREI I AL ~RAL, BIAIIAEHE N TH B,
AL P ACEPE LR S5 I (SPC) ORFFEEEFY 70— I LAuE, 20124F)2 52015
PE O OREIIERED L~ (SB2012-2015/SBF=0) 1%0.33CTh v . [RiE
K- PRECHE(E  (SB/SBF=0=0.20) % F[E]-> T\, F7-. JEBERIRMESS ) o L
S &R SIUTE ZFMSY THIr L7256, 2012~20154F- Oy ESS J1131. 0%
TlEl5 72 (F2012-2015/FMSY=0. 74), Zh &), EPUTEEREREIC 72
<. EBLEIRBEIZ B> TV AW & FEl S 7z,
AN | EJR | e (2018b) I X AVEEEAKAEXTAL, BiEIIESIE VN TH B,
Fp | & P ACEEE SRR S E I (SPC) OFVEELFY 70— I LAUE, 20124F)2 52015
[ OB OBEIVEJRED L~ (SB2012-2015/SBF=0) 130.32THh v . (RS
K- PRECYE(E (SB/SBF=0=0.20) % b[El-~7-, F£7-. fE@REIAERE DDA L 7
bES 7o ST X -FNSY CHIWT L= 524, 2012-2015 L4EDSEiERE 11, 0% R A
-7z (F2012-2015/FMSY=0. 83), Z#L%& 321} CTSPCIL, EIRIT BT IRFE T
72< ., ELEEIRRE O ATREME IR & FEAE L 7=,
~ PN | EIR | 2.2, 1bDi@E Y
K | &
B
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K| &

VERRE

S/ | EIR | IWCAHSBAZE L7zHitter « Fitteri G2 W CIL K EEER v 7 7 27 OGN

77| & AT TAE R, BLEMR/RT A =X OIRED F TIETEFIZ R IMER 27~ L

IR — 7o F72. 19994 O R I Z O E IR E I XTI, DO K& X 2o L5

Y 2ZbNTEY, BFIFESMICH D (B 2018),

i - At

[N

B

15 2 3 4 55 5 4%

AEAl & i | EBOMEEE | HOMEE |CA Ly stz | EEREFTAN—ZD

TERWN B ZEAL LA | ISETRIZAE | o oo ypegi - g | APARIC LD . RN Z
DEIRT: L DR | RBAROR | (2 | 4 ooz | 8 CIFHRF~ DRI
PEESND KRB EOHE | m 5 7 mm | HBITR AT LA

BEEAIND RS JNZH D LHITTE 5

2.3.1.2 €W
BB FAT ORI EICEM T T 7 N THD (ERIED 2017),
KIFLERFXICBIT 2877 7 F o OBFEE S LT, BN OB LR O =

AR —Z B E (1998~2007 4F) % V72 (Sugisaki et al. 2010), Z D7 — & & G2
FELT AWK DFMZEIToT2E 2 A (3 2.3.1.2a), RRFEICL > TEHEYNZ

T HERBITRD ol 45 E LT,

#2.3.1.2a HEITFATLOEEAEMIRT HHED CAIT X 5 EHRE R
RIS E | IhONE M, - NV X
RIS | AR X
MRS aRE | WX T FA T
AHMEEE RS | 2.3.1.2
FHAMTE B B~ B2
EhE (BEE) 4
FHAEPERE )
MR RESE | ol - YA KRR
Oy AT
Z DO
R BN OB 7T 7 b R EE D 1998~20074E DRRAEZAL
FHMARIMEEZE | 1Z. W& 7 FA U RKEFERBEE ORICRE OBRIT AW T, RHEE
WD e E O FERBIZAGIT R S /e,
HETFAT ORI FEICEM ST 7 b TH D, KFEHTROEM
77 7 b ATV Tl Sugisaki etal. (2010) 723, 1998~20074FE DI 7> &
PR L M T CORBMARIRDO1~8 A OBIFEAZHREL T\ D, ZOHKME
L RUREOA 2 7 FA4 T KFERBEOEE (EAIED 2017) %X
RTHEX2.3.1.2-10| Y TH D,
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2. 3. 1.2-1 RS, BN Aliskos > 7 U BiFEREE D
HIFAUEFE

ZOHIMTZ 7 FA UG EIT20034E F TEHIE R, F VLA R0 )
DEETFN I DN Z D, WZEMT T 7 b 1320034 £ TEREMEE ., Fh
IR IZZEENIS 20N L=, 87 o 07 NoBERE DX ITF AU Y
EREOBRGRE ey N5 LX2.3.1.2-208Y Th B,
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X2.3.1.2-2 FHLIEOEM S5 7 N ABREEE DX T FA U RKEEE
REEEIREORFR (1998~20074)

W B OMBEBRN R 5N 528, RUK0.325CTH W AHEEBMRITAE R L 1X S
2R (p20.05), L7zMoTHH I FA T NS BIENZTDEEM T
HHE T T 7 N ATEBEE S 2TV TR Ry, BT T v
7 MO BERBERIZOWVTHERMZRBAMERIIZR LN, 20k
Zariid L L,
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15 2 A 3 A 4 5 5 A
FEAM A | 2B OEEY | —HOEAEY | CA 12 kv xfs | EERET AR—RADFE
TERV, | CE M ZEAL | 1ZE MR EAL | e oy e | HICL Y. RYEZE L

R ZACIE O R | AR O | - kS Ry | TCEEMSORBER RN
RIgEDRE |\ RIREDEE | jnm 15 2 mpm | FIRTER LSVICH D

PEESND, | PERSND. | gl sny, | LHBTE 5.

2.3.1.3 BEE

BT FADU L OFSEIL, FHIHIPI6) I R OH T 77 R
HETHLYATY, ULALTIRETOND, w4 T, ULNAL T NIIT D E
EEREZFMERE LT ALKl Z T 72, & 2.3. 1.3 OFFHlFEENS 4 [ &

T 5,

#2.3.1.3. WEITFAUHEEEITHT HEEO CAIZ X 25 FEmAS R

FF AN AT 52 | A OvEE, e VIE X

M

FF ARG %t 5 | R X

ik
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&5
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PRI | < b o ARG A R IRILI D o T, LA A T S DG IR RS A 7

W DI B#7 FA V> OWMIENE < 2K D FEP0Em Sz 2 LICRKRT %
FREMELHDHNE DL ZABEE L Z 2 DIEITH STV, 207D 4 41
L35,
HETFAUTKIEHEDZRHEOBFERIT 1978 EnbAREN TS (EFIED
2017), ~A U VRVHSRERT 1975 LA (H EIEA 2017a), VA A T VK-

SEAMARHL | PEREEIT 1999 4ELIME (A1) 2017) 2SR S, Z o 3 MFED 1978 4ELL
D EREEZXRTDHELLTOEY THhD,
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HETFATLERATL TLALTUNZONTIENTNLADHEBENS Y |
BRI EE TH o7z (p<0.01), —H~A T ETNAL T NITHEERIED
MR R ST (0€0.01), =AU E B Z T T AT OEREIMZOWTIL, 1E
BRI AENCH KT 2RISR OWMNE 1 THY (Takasuka et al. 2008,
JINIEF 2009) . WfEICEZOREBIRRNH D LWV I FITR Y75, £72, 20
WREOEREE N~ T, b LI X I TFA T KT HIREDOKETHD
EVIOFL RME SR, IS OFENIEHEILEE O 59, KT
W, O~ A TVE, BT FATVEORTRBIL TR ~722 805
(Kawasaki1983) ., Wil & P25 853 HIERBIEL C OWFEERIE A BN B K5 5 & Ok
DR EN TS, UEDOZ b~ A UL OGREEIH X 7 FA UL Ol
WCEDHDTIERNWEEZOND, UL AL T UZOWTIRELF O EL <
ATV, HETFATUNIERZIT VW E END (EHEEIED 2017) 720, I X
JFA T EOBEOMBEBREREERICIFT D Z LI TERNWTHAH, IF
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UL AAL T OBIREBESEIET THDLDITH Z 7 FA T OEEREL (-
FIED 2017) R KA FEDFEMENT-Z L ITERTH0 N2V, 50k
TABEEL =2 ZIKMEITH LN TR, LR TAaTIiT45ET 5,

1A 2 5 3 5 45 5
FMArEMTE | BBROBERE | —HOBERFE |CA Itk v 4te | EEREFLN—2D
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K72 E DR | K EOWE | 35 5 mpm | WBITFRTIE R L~
PEEEND | PEEEND | i s e | MDD EHBTE S

232 ARERERK

2016 FFEOMFImASEAFER G LU, REFEFROBEE R TZENE B 10 FEIZA

ST-AMEOFMERIIX 2.3.2a, bDEY TH D (BHAKFES 2016), ARIENTR T Y A
(FAFr (125,400 R ) TR LT 222%) DREFEFXT I THLH, MREFGH
IXB AR CTh A DM (hE . F) CHREISNT-LOZE0EERS S, &
WHIBZ XY AL TH (7 1.96,85%) i@ L TELESNTWD,
MUTIEESIEE (F189%), h&Z 7 F AU (F10%). ~A4 U (F20%), 7 %
([f13.2%) DIETH D, HAL10FE TTHREAFD 86.8% Th -7z,

JEAFEDOIMEE T2 < 72V N, ZAUERT B ARD KEERNC KREEMI AR E L T2
CEICERLTWSA D EEZBND,
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W

s DE s EU0bL = I35 M=<buLblL
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