AR LR PGB Y A =

Bull. Apple Exp. Stn. Aomori Pretee. Agric. Forest, Res. Cent. 35: 1 =51, 2008

TEY YDA NOERICET DERENAR

I =

(FHREBEKANHTE Y ¥ —0 A 2R

Bionomics of the Peach Fruit Moth ( Carposina sasakii MATSUMURA )

Ko6z6 Kawashima

Apple Experiment Station, Aomori Prefectural Agriculture and Forestry Research Center
Kuroishi Aomori, 036—0332 Japan

=V —=F BRI AH, FAT—=COREFEWM, Shibho/thE, miloAdhE,
Shh o PR R

2007 29 A 1 117 B



HHRERHRAIEL Y 5 — ) A TRBGTREGL 45 35 07 (2008)

= N

& e sttt e h e st ereeee e enbeesabees 4
I AT — URMIIFET  wveeerrerererrsrnreenaineeeiitite sttt e ettt e et 5
L. B eereeoremreeense oot ettt et b e bbbt e e e 6
D 5 7N B s B T P 7
3. REBID DL F TR ooverreerreseeiom e eiee e s e e ste et see s e st 8
A FBL oot e bt et nes 10
1) FETFHIIE  veovveereersmmeeoreoite it et e s e s te e ettt e et ettt be e reenees 10

D) HEFETE  cereeeeere e e s e eue ettt ettt e nae et eaae 11

3) PR TR OTHEME ) TF 2 eervemseessesseeteitt i e st et st ae et eue st ettt 11

A)  BKHEEE  coveereeoreere oot ettt ettt 11

I SHHUOIHEEE  ceeenemreeeeenee et e ettt e b et e et eae et sae et et 11
1. BEFEPYRYIUEIE  verveereeereesseeeestesieete st et e st e e ss e sae s e e eae et e aeeaeeue et ennesae et eareeae e 11
D BB LT OB O R L DB v eeveeneeere oottt et st 12
G RIMUOIBAEL  veeveeveoreeoseenee ettt s ettt ettt a oo h et e b et e e ettt et ebb e beeneenneas 13
4. B O IR & DBEHEEH]  woveeeerereeeremisensesseiseses it sttt eas 14
5. L et ettt e 16
1) BRI EE D MM et 16

2) BHE LTCOREIEODMI oot 16

3) HJHUOIRGAL  wovvereeereereoreore o e ot ettt e eae e 16

4) RBE IO RIZD S DBLHIERE]  eoveereererreommreienine et 17

IH E‘zm@q::ﬁté: ............................................................................................................ 17
Lo SBABBEZI  ceeeeveeemmemee oottt sttt et eee 17
D T Y TINTIRREE]  cveeveereereereir e e e 17
1) T 3 ZBEH]  eeeveereeeeenee e e ettt ene e 17

D) FEIRMEF  woveereeereete ettt ettt ettt b e e n e 19
B BGTRIIEL  weeevveerreeermeennseieeistiiaeste ettt et et st e et et e heeehe e e et e b e bt et e b e e bt eneeeanean 2
1) HEOAGTRIEIEL  wovveereerreereemreesseissiie it it et eec et e e st st e e e s eus e b eus et e s et et enaes 2

0)  HED) FIRETUZEFRINEL  wovverveerresrereerreirtoee et e et e st e e et saeesaesb et e sne e saee e 2

3)  BEOYSTIRIAIEL  +reveereeereerremsessemeesse et es e et s sae s e e sa e e eab e s r e sr e ean e b ne e 29
A PEIPIBEH]  woeveeremereerre oottt e e a e et e sttt e s naee 29
5. MK OFETNE, FEINBETI B UEAEIIIE  rorvereereeremreeeereee et st 29
6. HEBCHIO FLHE L SufLEE  cveremreereosmees ettt e e 24
7. %‘%% .................................................................................................................. 25
1) SEEBEZ  oveoveereereeseeerteie et se e b e e 25

D) T 1) U L INTCIRIFL]  weveereeereee ettt 95

R I A T LT N 25

4) FEBPIEH]  woveeveereessenseere oottt 25



g ees 7 A FONLBIZHT L IRENTR

5) MER B OPEIIN B M O HEAFHIRT  crevereer e 25

6) MERCHIO [THREE S BB oo 95

IV O ARHE IR B il cverrrrr e 25
1. HEPSOIMBII & TMEREE] & O FJER  oreveerrrerer e 25
2., B 1RO I CIIBIT 2 BAROPHEITE oo 28
3. WO BERMEEEIZE DB OTGIE  coerreereerrrii i 31
4. # FZ= 2T E T L T T 32
1) BEPS OB REOIRET oo 32

2) RIS IORT 2 THACD BB R B OBEDTULI oo 32

3) RIREAOBED S OBLIIF & BAEOTIEERIE  coreeeeri 39

4)  ALTE R IR T A R B BRI veeeecnreee 34

5)  ARERE B DTN creemrrmrem e 35
Vi L 35
NS A T R T LT L Ry 38
Summary .................................................................................................................. 41



fEARBLELMRAE T e L > 7 — 0 A ARSI TR

2

EE Y ¥ 7 44 peach fruit moth (Carposina sasakii
MaTsumura) DOV HEAZE T 5 80 E O M 21319204 &
SR, HAENZRILN SO ) ¥ TRITHE IR S 9
LT o7 CHEHREDAZTHRES1981) . Mgy oo
REELEOEEELNE LT, BRI 5009
BT HM A RS NTwE (B IE1931. fii ks
1953a, {11972, 1984, 1B 51991) . LA L. AKflZ
BATLUWMIIBITAF XA MELTEOTEN 4 #
Ll Twb

WA, X F EE LAY CH A M IRk L T w A
2, EFRLoMo% ik, 1) EANIHT L IKHEAE
ELRT v, 2) AENoIHUEA % v, 3) ML TH
B, 4) TANALEDOLMMEEAT S, b)) HI/I
Thbd, 6) WiEPLZ V., LEOHEREIF-TWS

(#%1992, T JFS1996, HETF - W IH2003) . FHULT
LIRS LEZSOMEREMHET LI A F 40T H 3
7= western [lower thrips (Frankliniella  occidentalis

(PErGANDE) % &, THOSOFEIFOE IZENT AR
DM E o T b (JIHIE20012,2001b,2001 ¢.2002a,2002
b) . L&»L, EEI Y74 HIEINSOENEHAZTY
Ao, RAEMEBULFHEILTRY T ~2THY, oY
PIERIZHOBR LTINS ek T AR R

OED, MOFIUTHRIZIEFEA L RVIZEL L,
%UWMW of“u#bwmﬁht%Mu&w.%

IH b T, KKRE LTHEE RIS 7

&, EEY VA T ORENRLENREY D B

HRERB o EICEa K D EBNIC AR TH D
A% (Putman 1963.Wearing 1979) , €€ 7 4 ff%)
BRI REZZTIZEAL, WM ZWENTT5
O, WEHBREIL A I, F 7z, k&W@ML~¢
LTREEOHRNDR AT L@ TELw. BED
oA ORITI1987) |, WO R R ORI (B
B 52002) W HIZH 5 5 ik (F &R D A TR
m%)b%%%t?&ttfwmc%ébm@ fife 3 7z
AR 5 7o DI RE RTINS A 7200 2 BikR
x4 ?étﬁ VB 50T, BRI HIA RS
<, e E 6 Hlvgr o 3y ks %
7o BARREICIE MMM A B A B E b IO T
B (11972, fhmk - {1451976a, BT - shI£1977, W
1987) . TAHLDOT EHS, BETELHBREN O
HHEL <, AFEORRR IR T PRI AR A&
LoTwad, Bfe, FHRED [0 A TR ERERK] (12
BUIDLETEL Y74 FOUKRIZET 2 REN0E, EHo
THEFBRICET AHBEOL R L H50% % 05 LR
T&5.

Lo TWwhT

#0350 (2008)

i

WAEo ) v TR ¢#nxb®ﬁw%%b®%
W, RERBEEAEYA~ORE, HfE=— A ~Oxink &
LEGINEEZ TBY, WERBRICBVWTE Tk
HHMREDWHLAUSILTWS, EHAEED [ A TH
TP UCRE BRI L35 0T B AR I B B 1981 42 16 )] 2
O BRI S 4L, 200645121 X100 & & o 72 (451U
2004, K ARLVEEEOFTENEME L o ¥ —2003, F RULEEAROK
PEFCAN 22 082006) . E Ao, REEELAR WK R Lo
LW EM OB AZ KR L TE&72 (Sekitan 1984,
NIEE1993a, 1993b, HilH2002) . 4, L oW Eb
BIRR~DOBITPLETH LA, BT 7 4 FIIHT
B MR A A BT, oy izt oy K AL & %08 X
BAHEPDTIER, RERHNOREHEZ R SNy
R oA TIMETAEINE - THBH (11998,
AR ATH2001) | Bl PR RR A BR T LB O K 2
HlhoTwd, 7, AMIRY ¥ IWIRIZE T 5 H0%E
M%atfﬁﬁMéhfﬁb(Kmmmmcm/wm.m

#2006, JEA - #21112006) . B A BRI X B D AL
AbhROHENTS

4w$®4ﬁt*MWfLWWﬂuiE<,+HW®ﬂwbm§ht
EfTwah, Lo L, TORNRRESND,»SITETHES
Lo/, =8P Rl MBBAL I DTHE%
EOMHX R TuRv SIS v, 2 Kok,
BB W LR ot a3 -0128, Lk
WARB RO Al s Wi T D, BN ARMTEILX
hx?ix@%hm AWKTHE.

7M)f 1988~ 1992412 ¥ T RE DI Kd il 2 4

kMLtF%HW&HWH’ﬁ%mewgéw

AM&U$M®ﬁﬂ%%ﬂ%wWKH%%Kﬁota%
MY FLOZLOTHL, P, D, HogxAT—
2B B8 N % W6#r¢ékt%‘.MWWﬁﬁ
RWIMMOFIIIMHET 2 X F 8 F 2RISR ERAL,
X SITIRIIZ DV TH TE L2 A Rk 2 11 7.
B W ECTl, B2 v 24 TG S
VAR e U X AL A T L 2 ATAW
D—=DTholz. FOLRDIZEEY Y74 HFHHo X
FEAEACED BT, BT Y 7 4 VOB HM T IIEWY
HHTHL UINIG1991) 4%, KEodp s Hd# @ Wiz
AT 2720120, R BRI AT L Off & Fi7:
ATV Y A7 A O WB B Y EDANT K TH -
t._WMﬁwﬂﬁfﬁ%ntAWMT ¥ % BRI
YAFAWT 4 =Ny s FBRILICLY, MHOHB
ERLTIENTEL (AR A TREBRE B
1939) .

KRR E BT HIIHD, MEEOWII -#w R 5



MW 'y 74 HAOEEIINT 2 IR

R, PIRRIFBom MR 1 2 1 Lo Rl b A SRS M S ARVAVARGRAR AR N 1 TN - 10N A N 7 N AR L
RO N AW SE KRG T ) wiziindz, AR £ BUZE KR ITIK D E O 0wk, 8512, ma—V—3J
EDDHITH Tz TIE, AL D A AR W 1R > FOIPM Research Co. Ltd.® David Steaven¥ 1:121%
A5 EDITY S E ThEenziZvni, 72, WA z%vu—@@&m IAVAPAIAYANEE+ ¥ o o QPullul A%
FLE A AIIEE » 7 — D A TURER B A0 9B — AT IF%% U BALH L Y

HiZE, BIEONAIBIT 2RO RN % S5 214G

I A7T—CHORE

ETEEY U IAADEEBE N LMK LA, EEY Y W AkWML%Huom)#bmm%mwifwﬁ
74 FOMERIERMIZEANT IO, HfLLHm LR FAEE B, R lsdE w%%%é; i1,
RIS AL, RNEFHALTHETS. WAL LY ﬂﬂvaMW&mwm EDHTEEL D, ZD20, A
HEREIOBRMBL TR EIZED, LIS TETZIEK F— Tl EEAEZTHTTL, ’5"£J“'7!§':"J’<3ﬁ'xl‘jﬂﬁﬁ
T4, FEDPSPINL 2KANUA, UHWE BT 2 M ERDDEE B, LAPERYRO|I L LW 2
B, SABMEBETLINIE ST, 0%k, TIKELZA BHiE DRI OWT H HEF L 2.
WTREMIZHE T 24, 28Mo F T LW CRIRT 2 MR L 2RI ENTY v TR E IS L CRERR
AT D, AL AL S L, ik FlIT L COB AR SR, M L2 Fi eI IB16
DEATHOMLT S, Lah- T, KA jin BRI S HEM (DAF, 16L 8 D & &) - 72 keEr
SELHY U 72 BB TR JE AR A o IR A R oo | s 12 T & SUIRET L, Mg s 4 v —ERRE AR L, WL A
3, OMAIR LTRSS, B, SMERhS R WIERME N REHESHERF SN T2 2 L 2l L7
JRULFE TR TAHLOIN] 2 LT L T RIS T/ ARV HOBIZT Ty TORETH

L5, ABRNTIERESNOLZALSBINNETCONME DN BRI E YL E AP ik A YA

FARGENED UG | & R 72

EEDp . x% EAGD R (FE2{EDiEs)
(BiE) =B
8RN || 8 B
% O %1 ﬁ_imam
EADEHER) /« j
T g , Ak
- @* o
—_—
(WERXUE) & ® gE

(FE 1 LDBE)

WL EEL Y74 FOERER BRI



1

FERMEMAREGEE Y =0

1. BRHA

SERORESLGTMEMT L, SHMEE TommELRM
EfEEE AL A2 KIS, FEREICBITARTHEE S
W & OMBRD SRBEENEARERAEMHE L 72
HErA &

WA 23C CHH L. MEHE S X3 0 &l - 7 iiHAs
AT T 5 AF v 744 (1bemx26cm X 7 cm, B Y
HEEA) WAL, 14, 17, 20, 23, 26COMELRNT
THMHAMCR S S8z ®IiZ, I - W (1983) @
FHickd, 1 ~2mmiEOBIRICT 787 7 14 >~
FUM (LT, I 2 Ay 7 28NS v —L
(Hf%4.3cm, #X15cm, P/ y—1) | ’ﬂﬂﬁ&
WA kT o ANz AR y—LIZRELR- 727
S AF v 7 (23emx30cmXx 9em, LT B)
WEEHTIML, KBEABLHUREICEE LA
2L, UWCK EITCK TR EMNMEA - 72728, 23T
TRBEEZ-MARET RS ORBEEATICE L ERSE
oo AT S ET, HLORIEZ ARz v —

WCHHANRRRZ, SHEIEICTHOTHED %L
FEE L7200 (v F) BGAL, Ny FDO A7 v —
LABEAR--ABRBIZTEDTIGHL, 14, 17,
20, 23K 026C DI TIZE v, SRBUX & RIE
103y F& L7,

’fEII@H‘r’flgﬁﬁ‘xT2~3ﬂ?F'1fz% 2, HymmEso BALAHEH
SR SR TE HER (black head stage @ LA Fbhs)
C:J%Lf:ﬁﬂﬁi&mﬂﬁiﬂ&.ﬁ]ﬁl/t.

HERER

BRI BT Abhsiz e o 72K, HibE, bhsilh b
TO)FT%HHP']&UUHEHW 1 £ L7z, bhsic
72313 14°C T79.5%, 17°CT93.9%. 20, 234 U26C T
1295% 2L 1L Tdh - 72, SHMEFIF14C T282%, 17C T
90.2%, 20, 23K U26°C TIX95% LA I-TH Y, bhsiiZ -

E3

%o

AZ

ZARBRB I W

%5 35 7 (2008)

7R E oMM E L7z, L L, 14C Tl ic{t
., bhsiZZ o722 hb o9 22003y FTIEEL
MMEDR SN A o7z, bhsil b T TOF i E R
1214C T256HTH Y, WENELZIZONTHEHSL,
26C Tl35.01 ThH -7z, 14CTiF/9y F T & 1Cbhsic?
LZETICHAOES2ENHA LN bhsAHRENT
B o 535 F T2, 14CTid4~611, 17THY
20CTIZ2~3M, 23CTIE2H, 26CTIE 1 HZEL
720 14, 17, 20, 23, RO26TIZBU 2 EHMIN L #
hZFN31.0, 160, 107, 78RU620TH -7z, MBHIE
(T) L FHREICHBITLWEMOME (V, DLF BT &
) ORI, V=-0120+0.0108TTH»HH, Zhh sk
R RN (To) X1L1C, AafAMEE (TC) 13927
HETHh-7 (2K .

0.15F
A6
x
\I J.
o, 10
&
Y4
V=-0.120+0. 0108T
o 05k r= 0.999
To-11.1°C  TC=92. 7{1E
0 2 N . . .
11 11 17 20 23 26
WEET (°C)
82 PIZBIT M L EME

B1E HEEIIBIS bhs 2% o724, ML, bhs? X TOH KB I OWHKN -

- M bhsiiho7o% sl bhsE TOH &’ SRR (H)
e p e (%) (%) Ty (- ) SRy + R {5
14C 474 795 98.2 256 (24-27) 310+ 14
17C 488 939 902 128 (12-13) 160+06
20C 953 963 96.1 < 9) 10705
23C 881 936 98.0 0(6 ) 78+04
26°C 1,149 99.6 975 0(5 ) 62+0.4
z) bhs : black head stage (JEs& D7 5 JHZR O BAL AW 2T X 2B

y) Sy FHDIEE AL DOINDbhsDIKTE]

CETHETOOR



N W' Ty AOLBICHS LM

2. REALHRLE

P& P RRIC R B ML M CRIRESE L, #HiE
CBOWTEREENTRALTHHM LMo, RTIHE
Wi, ARoEs, REEE#EEL L
HERGE

A SERIL 72100~130 g 05 U OGRS {LH
BIOIRZIERE L, 14, 17, 20, 23K 0U26C oMM SKMAT
BV BRI REI0Og M) 1IREL S L5 IR
BL, FHEI2RIEE Uz INIRIPRRIC R s 8723
DTHY, HEHEOHEMBICHERTBRE~NOEAZHR
L7z SESimsg AL R, SRz 7s
ATy 7HESE (Hfllem, B3 6cm, MLIFELGD) 2
L7z, REPOHM LKA R HRAEL
B L7z REzoas2lE Lk, Bo7z8isx A
NizTIAF v 774005 —A (EH3cm, HE5
em, BMF7 4 VA —2) (RS2 ICAELR. oh
FHIBIRL, LB BET 208950 & - TRIEY
FHEL, 51, LU Z-WECllE 2w U7z,

D, 23CTRHBL, 26CTIH2HBEEL 2o,
%%T&MWék@&%Oé%%@ké#ot
26CEBRLHFRE (T) LHEEICBT 228G UHE

(’)@%%i,%ﬂm%%ﬂmWTT%U hd sk
D72 EBERI96C, AAFERRIZ2696HETH -7
(B3 . B, BEALEOREIMKIRLZZI4TDH S
OB THIFTEZ-DT, TTTREN LA -7 B

MEmoEX323CThdbmL, 23CH#100& LBy,
14°C T66.8, 17°C T86.6, 20C TY7.8, 26T TI6.1TH -
7o, BRGEH (=S EY) 1%, 17, 20, 23CT
1214% R TH - 7225, 14CTiE31.3%, 26C TiX182%
THY, MOBREL ) HIERPRE D72,

BHE A ) 0 Y FE POl HOOT I R OB K & 5 4 FRATR
L7z BENSRIEZGBEROECIZR ST d o
2. LaL, BligECuThollEch 4 Eh A
MRON, HEX D LMENTED -7

HEREER
SH LT O3 12 2 B BUITEL, BEI % 096 C KB 0. 05F o
O R M A B 2 R 00 I K IR A AR B 2 8 2 610 R L ()
72 BIVBRRENREWEESh o B, BHL _0.04F
YROREEHERNTH S, 4CTHEL2HG, B o
L7320k 5 5 3MUHFTELL, RI20MEDIH  Fo osf
ORI AW 2 TER L C IR A D, 1 WA ZE13 75 5 v
ETM L CHER I 2 o THILL 72, 17C LT 0 02k
TOREDFERETH 7. WFRORETE LS VD e 00T
<, EMMCNZ & F DI E TH - 72, 0.01F
FIERIE OB OIZ X A MBI, RSN MO, To=9.6°C  TC=269. 6 &
B L 79 S % 58 3 FIR L, BHE (- & 0 - - - - - -
ARYHUED) 12K 2 Kk 0 B A2 14°C T24.2% & ol ®%
U6, TREEA 1358 1 fE o TR o o b DO, 26C T
H53.0%I2E X E o7 RENSIBEIE, 17, 20, IR MO RILEAD S B ETORH LI
23, 26CTENFN61.8, 35.8, 265, 20.0, 2191 TH
BoF STRREEOET & 2 9o (KIHE & MR G

o W %L & I TR IR B

WL g R ke mem m I

14C 132 32 3 28 0 1

17C 132 38 5 0 10 23

20C 132 46 1 0 17 28

23C 132 63 2 0 27 34

26C 132 70 0 0 32 38

z) WP

BIZE ST L2 MRE L OSBRI L L7 AAk



USRS TR e > v = ) A TRBEHEEELS S 35 5 (2008)

2

= 5
H

B3 FRMEICBT2YMOBIME, RN BN L OB R o § X

- FOT bRl HFE IS U B A WE (mg)
it ST e i
T (%) VI £ B VE = R A
14C 132 242 61.8 6.6 224%70
17C 132 288 358+33 29.0+4.0
20C 132 348 265+36 328+46
23C 132 474 200£2.7 335+49
26C 132 53.0 219+33 32.1%59
WAFK WHEOENIT X RENL BB & BN RO RS
. ke SeJE W U TH) B A WE (mg)
i i 1 i 8% Galacdaadi llcctaRudhll 4
V3 = AR A g =+ B
17°C i3 10 36.1 £2.3a 332%27a
HE 23 355+ 3.8a 27.8+3.0b
20C i 17 274=38a 36.7 4.1a
H 28 26.1 £3.a 30.4+3.2b
23°C i 27 202+ 24a 363+4.1a
H 34 200+3.1a 315+39h
26C i 32 223+38a 36.1 = 4.6a
HE 38 21.6+2.8a 288+ 1.8b

z) FiREAMEER O t0.05 Bl - WU CTRTIRA AR L, B2 CTHNTRAEESY

F5 K JHRIRMARIC BT 2 R EBLH 2 5 B L TOMR (1)

e it i i +

i N ETTR n 75 100 n Y

: 14T 101 45320 146 46019 247 457x19

17C 272 27523 337 27218 609 27321

20C 478 191+15 501 193+1.3 979 192+14

23C 283 14510 591 14710 1174 14610

26C 118 11.8+09 455 120+1.0 873 11.9+1.0

2) ¥ £ B

3. BERE SO FULE TRUWEE 17. 20, 23 0°26°C OHIRAIF FIZitv7e, B L7 hg
PGS B L2 B M B2 B L. RIS T HERE R R L7
LU 7R IRIR R %t G & LT, 994k % ¢ oo I 10 % b1 F7o KEEL L10MIKIZO VT, WO E Tol
FEATHE L, BEHSMOADRER S 2 E L BP0 o R LA T f A% ML
S mm#bﬂmigmnm_h U (TS0 B BETHOMAN S MR BRL, BRI HB%
1L 5 i DFT5 2 BB A L 72, L) TGO (0 T2 4L % Bl L 7.
HEFE ARMUHEXRNAEMOEEZ ML HERIER
7 ALRT & OB T Y Y TR A & L TR KL 51 5 BN SR T TOMNZ 55 &
FRITEL, BES DB T E 2R AL A AL 7. R L7, PR L 2K OVER o0 1 R FE B T hu &
WA HEE - 7282 ARTEHSAILINEL, 14, TERW, LdoT, HiME~OMEOR IS



I WS 'y v 74 ORI 2R I5E

MOREE L7282k 5%, LaL, #BEmci T3H, 20CKTITCTANTH-72. 14CIEH21AUT
14T RTF17C THED LE R DK D2 72, AT B - 7
HimrE & MR RE O E i.w&bbﬂT e e
FIAAKIZL 214, 17. 20, 23, 26CiZ % T 3 3 1 0 osk
I FNFR457, 27.3. 19.2, 14.6. an?%ot.ﬁ
T (T) & FMIZICBT2HTEHE (V) olfid
V=ﬂﬂob+0mblFG%D IR SRDIFEEENIZ #0061
9.9C. AHMMERMBIZINIHETH-72 (F4H) . E
YR, Wt RUMORBEEZH5RII AL, 144 gum_

CITCTIEHEMISEE LI SO & s 82
o0 20C PN ETRBINE T CICHOREAS W Sz W
it colMIx, 26CCc211, 23CT30H, 200T3~ 0.02F
4H, 17CT5~71, 4CTI0~12HTH - 7. 26T
TIES ITHICIRFARBEICE D, ROCHABEAL, 6

V= 0.0515+0.00521T
r=0.999

To=9.9C TC=192. | U}

UL, R MRZE L, RTINS ’ T —
PULA W SN2 WOWEIAEA RS 01k, 26T RET (C)

7HH, 23CTIOOH, 20CTI3H U, 17CT20HH A KI5 4R SH L 228l
MPOHTHY, ZOERB»SIMEE TI326CT2H, 23C AT % FCORE ME

10 q

w2 (kA A
AR &1 i 18 & (it {b)
AR 18 &

Hig #4552 AL

AT AL

he s Bk

Ak

o

1 0q
18
.
#

(o3

| 5 10 15 20 24
ENES N TN

H5M WK, MR OO
1o s s gt L

9



AR AR 1T I

4. EE
1) HELM
B AT —TITB BRI 0%

LR A S

ARG
, IR S MCEIE E T L 2 IR,
14, 17, 20, 23, 26°C TZNE41385, 79.1, 56.4.
425, 1000 Th -7, MHEFHREZ (T) & HFWEITBT 2
"‘“Jﬂi) (V) EOMBRESH6IZ AL, 26CIZB
ETHEE, MMoOMEIIB I 2RFHEEORMMBLO D
1&75‘0 72, 26C &2 BV 7354, V=-0.0180+0.0018T & 7%
D, DL ROLNLFEEHRIX10.0C. ARHIER
RII555AH I TH - 7-.

- (O)
O
0.02F
£
_Aﬁ<
Sk N
iy
\Y%
0.01F
V- 0.0180+0. 00180T
¥=0. 999
0C  TC=h5h. 1 F A
o . \ . , .
11 11 17 20 23 28
AT ( C)
6 FERIEMARIC 30 2002 5 0L £ T )
)'"c—ﬁlgiln
Kims (2001) &, sl ofdEitizsir 2 (T)

EFRTTHE (V) OBEEZE, B V=-01054+0.0096T, %
W V=-0.0348+0.0037T. M : V=-0.0547+0.0053T & LT
WL ESIISIREIN 2 5k S A AN 2 B
FTLHETONMELTWS, ZHIZHTWTH, $hh.
WOREHRNEFNFNI03C, 94T, 103C, ARR
A Z ENFNIA2HE, 270301, 188 7HKEE L,
ILECOAMMBEZ6490ELLTWE, Theo
HREARBEOFBEEBOTEML TS, /72, BT
1332°C. SIHUTIE28°C, HETIE30C LA B TR o Sl s
HHERELTWD, ZOLIHIZ, SHOREFIHA MM
DAFT—=YEDMVIETH LN LI D, mifd ke C
JEHLTW5.

FARED A ZRBES TIRI96 VIR A TH A 7 —

ORTHEZRELTBY., FORHENHFRLIAD
A% RS0AE (1981) s HnTwd ;@ﬁ%’

B 5 EF SR & AMEORBICET 5 81 F L
BlixMhsTwd, 22T, 1961 FEDF— 412 )‘Zg?‘r
AT—VOREFEHRELRE L ONGZ KD, Zhizko

Bt v ¥ — A SRS EHGY

45 35 5 (2008)

WTAREOMBREIIBITIEEHREHEL. £
DFGFH, AMHEOMESEMLTHBH17, 20, 23K 26T
BT AR5, 107, 82K U667 EHEE S,
FHIZZFZNEFNOREICET 5 £ BN 27,7,
20.3, 16.0 KR TF13.2H, REBLH > 5 FHL E ToORIR L
244, 175, 136K T1I2H EHEESI NI, 2h o 2 AR
HORBEET L E, W BB B LA
PRI N BT X TORESRME F TR Ero
7o F7, RERMASPILE TOMEIIZ26C Tidb B
Dh—H L2, MEOK M THEHL R/ 20
91, ZooRER ROMEIZIE —EOMIN2 -
el ledn, MAOECEFHEFIZHVAERGEOEWIS
KDDL L v, HENL RS OFFME 2R 4 B 0]
etk D H 205, 19610 REE T & LTHIE DML
Twa (HREDATREEESFSHIND) Z&hn,
M OBNG EETLLEND L, IR AT AR IR

HETHOKBEMBEO L 25 AT, AHEIRLE
F=F R A T a— VIR L2, FIGEN E

BB U o 72,

AL GO, HWEHRET VTHEF LSO
i, HELCRELZBNLTEBY, REAORIELBEB
hglEicMi-h<Tnws, LarLl, BHIIBTS
#FoOREOLFIZIE, RILNEEOMIE & i D BRI
JEEIIHETHH LD, S/, SR, REON

S, READOMBELEIIL > TRLZDWHEEND 5.
Ferguson® (1998) &, SN KB, HAH7-570
TRRMEBRENRIZIZITEA EE VD SN VA,
IOl A322.3C Dk, REORREIZBITHHES
mm® FWMREIE36T, HEE20mmTix35C, FEkmic
BYAEES5mmTE2TCTH-EWMEL TS, &
o, 26C & w9 KM RIE TH MBI AR
HRNTWVE (B3 A, BHORFENTITEHEIZ

L BREHHAE L TOL W2 DH L. Zhoidn
)ﬁB‘JL:LiJL’m CEBETHY, SHoBMELTERSA
72,

T8 - Mk (1985) 3720 TY - Ty TOFESY
o, 6L E T T 2 HRMERE L6101 &
EHRELTED, KWL O5554HIEE Bk o7
WiE, A& EORFERIEE E O I X o THWT
EZWEELHY, ZORELLOMESLETH S,
Ishiguri and Toyoshima (2006) , #% - 55 (2006)
EECERLZTEO) VT RETRETAEEL VY
IR TE, BEALSBNE TOMBIIENAFT
RKOZAMPRRATHHTELVIIEDESDERDH
D, MRS ORI E T2 - SBo RS REENIZE
EfFoTWwh I EaRRBLE READIVIORED
EWip E, YHROBEEHEIIhIbLELVEROMRIIHEE
=hb.

i

ZDE

— 10 -



N BT I A4 HOERRIZHT 5 EEHTE

2) £%FFE

RO S ILFIF200C, 23T, 26CTid95% LA, 17CT
$990%, 14CTI30% LM ER D, MERVIR DAL IR
BLTCWBEEZ LN 14C TE795% A bhsil % - 72
b 53, HEERIE282% LKL, L1000
NoFDIL DiRAEBERLN G, -7, ZOZER
S5IACTOEM FTid, WiloHEICKR < BT 5
EEZLNT.

WENS o BLIREI226°C T33% TH D, ML
LB TIETFL, 14CTIE24% & o7z, BEERERIC
ELTwAIEDS, FlEILEOHN)EFRE
TR & DRI L T A WA S 5. Ishiguri
and Toyoshima (2006) 1%, BHZEREL TV L RELCE
JAAAEIBP O Y HLAREL VR L2
ML TS, T, &5 - A (2006) (IR
DYy ITRFENT, BERPIIHOTIATHCTL L
FHEALTBY, BAICHGT2ENEZMRYT 59T,
HATHFE~O BB RN T HLEND 5.

3) MIERUVHEOREZE

FEY VA FOHEIZOWTIE, B (1931) A5
HERAEBEI L ECL OO, MKKORBAESHERBR LD
HiFZuvEilflTwa., ®F5 (1965) , Narita and
Otake (1979) &, WK OMEME % nl 5k & K€ L CHAEF
BHERATHWDLA, BRIV TR Y. SEOHTERNL)
HUHE S 5V IF R ERE A S AL E oYM ERR

Bcid, MIEAEECm A EINA L S, F70, AR
OO T OB W S, RBICIERA L 72
WA THED H 508, ORFTIRE RV
FHo bR mmsaE o2k (F24, 8BS
), @OQMEHEC X - TR T B R AP S
ZE (AR S, RELREORTRESMREOA A
HIZWG B E 2 TOLI IR S NS,
FEWNE IR L O R ERBL A 5 4L £ T o BRI
HEDA TR SN b o708, B OE S IZHEAHEZ
WARTHBICE D72, ML) KRTH L 56135
, MBI UELRBRIANVE IR T B L ¥
Abhb, )i, MHEORFHELRNZLZ LI,
LGSR 2 R STV EHDEHETTES.

4) tRiE=E

Toshima b (1961) 1%, 21COE&M T THEA15~16
HHEIONRIZE>TORIRIRE 2L E LTS, &M
OWRBTIR4CTYR2HH L725GG, 16L8DDEI]
S FTLELALORAEKRIRLZ. REKRTTO
IR ZDWTIE, B (1957) 2310~15C Tid14
B HE (14L10D) CTHRIERI il b & MiEL T
WAD, FHlcoOwTIEFG s Thiwy, 4TI
WA OB ARINIRE H O 5868 2tk iz A w
A, KEHBME Y XA F 20 TR ERMEN 2 HEST 50
RO T T 2 BT RS L ETH 5.

I MROERE

TEY U IAFTOYRIELEALOHHEZHE 2L HE
ENTHTT S, CoM, MoREIBRHTLIIEER
W, BBV VA TORBITENTIE L BN o
MEHMRT I EEaw. BATIRKRA ERECERL
TWLA, 1 RICEHBROINE LRI LI LT - BRIWT
HHL, RIEAR ETEHEROBIIE - TE L DIR]
BIERNTENTWE, 22T, RENOLIEHE K
CHOENRECIREICGA2EELMETLLLED
2, Ao, BREBRBEIIOWTHMA L.

AL HARTENT) v oo e E LTEERN
FHELTOLEAEL S 7 XRTORBRIZIEL 3D
D&M Tiro 72,

1. RERYBRERE
BENOHMEELEEZ CTHE L, RIENTOAAf
HOGWR, BREISBHIL2EASNOE S £ RE
L, YMEBEEFRTICRITTEEERFT L.
BT &
YEAME R SR L 7296~ 104 g O 5 LS RIS 10l

MO ZHEELTHERL, 23CoHRBENTICHEHY
720 1M 0 OBFIPEIZ10~100F TOL0H A L LT
IOXEL, #X1TREIKEELE (UUT, 108K %
L0BRIX & &3 . SHIERINAKICE T S22 D2 H WV,
MBI TXTOWFSMEL, RELCEALLZ LR
L7z, SMEPEPEALLZREEZZEIRE RIS
HBDIIWL, ST L RAGRPRE,SB
My »2mBHBEL, BHARED SN HD
Me, B L 72K oRemIRAELA. BB L5
U dE s 2% L7z, FM—BIZH—-RE,LHMB LA
WA F O TR FHE AN T 4 VA7 —RITI
HLUTHAL X2, JHERFECMEMEZ PIE L7, IpEfE2s
HUICREOREL WIRTBIZEL /2.
HERER

HEEX BT 20 UOBHE, HilgnoRs, 2
FNOHWHRE, MR EOIREEZE 6 HITRL
7o RIS H B BEIX, 10~6008X Tid i Bkt
T 72705 SORVT00MNIX T BT 8E L amRiicmg
1 A PG AYAS



RIS > 7 — ) A TRy B3

35 07 (2008)

6#E PEHNOHIEEOBE L LGMOBHGE, md, RN RO
HEREIN AL Rt %ol Bty i (mg) AL (1) (O + B
18 W BUhE (%) TPy + B |y = R A RN
10 - 56.7 321%56 201430 0.35 ( 20)
20 - 75.0 30757 215+30 043 ( 46
30 - 54.4 283+48 231+39 046 ( 46)
40 - 59.2 248+58 25.6+39 0.25 ( 69)
50 - 467 243+73 276+61 0.35 ( 68)
60 - 51.7 255*6.4 265+4.7 047 ( 85)
70 48.1 22075 27.7+65 035 ( 9D
20 413 234%58 271+53 041 ( 88)
90 ++ 452 201 =84 30572 027 (114)
100 ++ 36.7 224+6.4 30.7+49 0.27 (100)
LRI B E O K1Y 0815 -0.913* 0.952* 0.345
) SWHEME 25 H iR IR - - AL 2 Sk, + RO RUEIRI, ++ 13 & A XK

v) Arcsin QiR
S B AR 2080 X A375.0 % “C“fﬁ L <. 100FHIX At

36.7% Tl LIRS, REMKES S L HIM T FL
72 (r=-0815") . BRI EILE DT B BTV EE
<D (r=-0913") , HHEVIIIX (FH20.1mg)
b HOI0PX (321mg) D63% T - 72, R
MWIEFITREL, HFOMA (700X 3 Img) &b

Tk (80901X19.1mg) M6.3% LA7: <. 408X LA -

“Cl()mg" P Ll R MRV s TR IR,
10mg% LMAEIZIIEE T CTH DD E D

7293, HHH“?@%*ﬁ‘ong@ﬂi’ﬂﬁ\T%TkHJ ot
FKT BT A ENAREIE. 10~300BIX T18% i &, 90
BIX TlI41.8% TH H, BHEWIMIZEE-> TANEL o

(r=0.767**) .

RGN RBIEIE, RENBEES L LTk
<D (r=0952*) , 100X TIEFET30.7H L1008 1X
D204 XD I0AME R o7z RN OZ RAREK
ORI RIZME - TRE L LB shs, M
Bl B Tld o7z (r=0556) .

PEr (/7 (ME+HE) ) VW ThoOKXTHL0M T T

HH, EELR, mLIELVL0IPX TO.25, EW60sH
X TOATTh 7. HHEEOMRIZRD SR Eh -7
(r=0.345) .

2. BELTOREORERUVHE

fif & B ¥ T REO N MR % ’Cl’JJEE
= L. 0L &Kéﬁ”%’i”ri?‘f
BTG

MELRDLY Y IRPFEOENIE LN OEEIRLE N

L7 [(BE1] Cld, AU ORBEMTER, 4
?&07\9 FUTF) Iy RADOHMEEBRAL 2.

»
‘A

CORBREWEONMRECAEL72bDTH Y,
MPE8HIHIZEWE» SN LD TH D, FRIPHK
(ZPEPN S @7 S AU oM 2 B E10 g M7= 1z R 5
EAITIERE L, 23C ohilt etk FiZE 7z, 5 U DRk
BB 1 B2 0 TR 2 & 72, wiholX
*BlHl%PLM&L BRI T R TOMEKIR

WCAALZZ ERRHE L. SESm2sft A L 7z Jhs
%ﬁkAEHTtﬁ%D;WML PMAEHEL WK
B REPHORINE I AL, BILL 2GR
EE a2l 7

RER 2] 13, [ABR1) o3zl ) HicH7259
H7HIZES»H5RELZRNL, 1 X5 R, HEMNEz
1TRM2zh20& L, [ABL1] ECTREL .
HERER

(BB 1] O LB 2] IS0 5 % BRIX O Kbk %

287 £AILZRL, ?}.JUS%E BT B HUFLL AR, B
Mgy au, RAE N RBIR RO 257 KBIZRL

7z
LABR 1] 3BT A BRI 5 U T60%

1 AU MR T OYRT0%RETH - 7208, "R
¥ —F L 7F) T x ATIE220% 2K 7z

BLli gy oo & =430 5 U I TF14335mg, “5 U B
RC2Tmgii g, #E MDA —=F 757 v AT
I0mghBETHh - 7248, flfFLn K& P o7,

I NN AT Ko H T I26 58 & i s
<SS LRI F LK L THEIZ R 5 7

PhE (M, (HE+HE) ) VTN DOXTHO05L FTH
D, HEXELHVbo0, AN L ORI TS
RS RAS



W7 ERA

i

W EEY V7 A HOEREIZMT S IEBEME

MO T 5 WK O EH

B RDLTZDIR L 2 B Lo MR

WK E W L - L —
AF— BE (g) TEREL 7 W ¥

AW 1] 1 &L WAE 236298 1 4 132
2 AL WAE 225291 LMk l0g 304

3 Al g R 101128 110 132

4 HE R 101127 14 10 132

5 cRE—T g R 101129 g 10g 132

ABR2] 6 caLC Jeih e - 20/ 100
7 RLE At - 20/ R 100

7)) AY—F 77TV xR

HBT7TEB WHEOBNZXAHMOBIE,

WIS T o> S O R FE LK) U0

A V%.m, mm@miKm? m%@@m@m# M
BEiEe (%) AESER -3 TP Ty + B
(il 1] ! 69.7 27254 203+25 042
2 60.2 262+54 206 +32 0.40
3 47.7 33519 20027 0.49
4 50.0 303+55 265=21 0.41
5 220 304+58 215+37 0.35
(el 2 ] 6 33.0 26.1+19 207+4.1 0.30
7 47.0 261+18 200+39 0.25

[REE2] 0BT 5L &R ORAEDRE T,
Bl i, BN E B AL S RS, GiIX &
L, [RE1] o5 U 0SB RICTBU LA EHML
7z.

3. RO

iz ) v Yiio W et LCBgE L, Simol
KA X - Tl il U, B fomEEmkT L
AL TE &, MibB iU &2 W L7z,
HEAH &

NI T AL v — LIS 2~ 3 mmfEED 5 UK
AR AN, SMEAME TAEMRL, Kzixs
ATEELZ YY—LUEFILOTRHRSDICINEL,
17, 20, 23, 26 CONSEM FTHTF L2 26Co- -7k
&, TRTORIER—MEAE TN P L7055
I AE L2zl R L, I B0x17, 20, 23C T
X204k, 26CClx30miikE Lz, WHOLEEZ#T S
o®, 260 TRIEEEEL 17CTRBE I IR, 20T
E23CTUIMIFT LWL DB UEZ . il
L, B Lo aidsk L7, Wt a0l
BEME L 2oL, o8 A AN TS AF Y 7B

13

T AN L —AZANTIH LS, L L AR TR
OWEE L7z BOLEOHEOMNEE, JRMMEII S
Lizvf7axt—%—TllEL.
HERRER

FMFEZ BT B AR - BB O %28 1 B & g
e MEHELT 0 TR 11T L 7

Yy IYRICEDHEIE T, Briuv) y Tzl
R LUBZ B0, FRCAWmGIOMcgiicBe o352
EN% L, ML ETRMATE WML, 17C TR A,
20C T O fitk, 23C Tl1fAtk, 26CTI5fAkTH D, %
FEL 72 os0% o Xhho7z. UL, ZOhER
RINT B LI0X T, YERMMENIC X 2 5 mow il
WANTETH - 72

M ORBNTE, MECEER L, 4mERET
RIkE SEE BT MU H -7 17, 20, 23C 0K
AL R NE e @ TR (24 A [ R B ad Y F )
57, MBI - TIERL, MUAPSAES KD
WA U7, MEEZAARIZT D E, RS 4L B
o> TH AT 2MANE AL Sz,
Bl TONEMME R 8 RITK LA ThiFM3R
R L - RENENMEsBsbh— L7 LaL,



HHEBEBHBANEL Y ¥ — A TREBEWERT 8355 (2008)

FEIRTE6CTREOREDR D >7-DIIHL, 22T
GRER W S NG o7z, 4 WEORMAAR T 48, #
FEMEAETIISWMIYRD Bh -7 DWHIBIE S
BARDY 4 FkER MR L ) B, KilIZ E 2o
FThHo7.

AN S MRBMARIIBIT A HEE S 9 FITRL
7o 1E MO R#E (4 BEBE Ao 4 BAHR TS &
Ao 5 M) OERIZE, 1R & 5 Rl
BAROBIZKE RBENTRD SN o7, UL, 4
FAR B AR ) 3 WAl U S R AN IR 3 IS S 4
o RIS E L7

Bl G E X 2 $10RITN L. B3 XOFEL
NLHE, PHTIIRE LR, fiB L2 TRIENE
HEE] ORBIBITI2EEBEEHCRON LS LMK
DTHBOMARNZ o 72, B o E X, o P
¥H13.6mg. HOVHEIL3mgThHY ., HELEVD
Woh/ (10014k) . 72, 5EfsaBAo Figs
133mg. 4 #FARKOTYH10ImgTHY, Thbf
BRECTH> 1 0OIRE) .

4. BRAMBORED S OB EEFZ]

WGBS REENSBINT 25 205720, BNT
WAL
HERAG &

16L 8D, 23CoEFEEIZBWT, BKERIDAZED
RO T 5 AF 28Ny (EEEf45cm, &3
50cm, BAT /N7 7)) IZHMABTALLY v aTREEA
NTHYREME L REIOBHL, CONrYyor
WIS AFy 7B ML A (BFBEHEOem, &S
I5em, DLFRLA) WCETFLARASHZE T 25
TEE L, BICEOBEAIRL I ToFmizide
WREHEE T, BHPELS RN EA S 5 Hia
Fukkm L7z,
FERIER

Mt L7 5 HIIZ B 2 #N RO RFh o D RLIT T
Wl 7 IR L 22 BUVE AR £ 5 H I T899 ¢
Hotz, Bz 1O2dLClWsh, WL hHlicE
WA E S A A, RENO N oG E & LT
WMoY — 76N B L5 k-7,

FEE FMEIIBGT L AW oRGIEI T (H)

oL
ThLfE 4 #5 5 i
n”’ Ligh 28 3 480 al n L#i 28 3% 4% S it
17C 7 84 79 9.6 10.6 36.5 3 77 8.3 7.3 9.0 12.0 443
20T 5 5.4 56 58 8.2 25.0 4 6.5 5.0 5.0 5.3 73 29.1
23C 5 16 42 48 6.0 214 6 5.0 4.0 38 4.0 6.2 23.0

26T 5 44 40 34 54 17.2

10 39 32 26 33 45 17.5

WX HMMUOEHKELHOTE (x 10 °mm)

S o R
4 #n 5#
1 # 2 W 3 #i 4 i 1# 2 W 3# 4 #y 5 #
1y 17.0 304 50.2 110.1 167 280 422 61.1 1133
R A 0.6 4.2 49 10.3 0.6 1.9 4.3 34 9.0

- 147



MW ees 74 FOLRBICHT LN

$10F BEWINIC X ARETT 2 584 O N A MO MEREN) - HIR Sy 4 THloE X
MIRTESIRY F g
mEE MR 4 #i 5 i
A% FHE (mg) i pA Rt EHE (mg) #ip
17C i3 1 11.2 - 2 14.2 12.8-155
HE 6 8.4 8.0-109 1 12.2 -
20°C 4 13.7 131-14.2 1 134 -
e 11.1 107-115 3 11.2 11.0-115
23C i 1 130 - 3 136 11.9-15.1
HE 4 125 11.0-14.8 3 134 11.3-15.8
26°C i 1 114 - 15.2 14.7-156
HE 4 10.6 6.6-145 131 9.3-16.1
10 L HH((10)
10 ¢ 2 0B (124)
it
tH
A
1IN
%

BT KB ROREDSORFZIOBINE (1 HED 28H) (

10 ¢

fiF 4

4 HH

(242)

500 (248)

] ] ] ] ] ] |
|

(D: WFHA, L WA,

1 H &Y 2 /)

) WOESHEH B OB



RV AIIIE Y & — D A SRS B

5. EE
1) RRANRZEEOZE

WENOHRFEEL, RS20 OO R LI
ROTHCHRENG, MoBEFORBENTH S
Wily, —EOERELANVETRTVMRSIID EED
o, LaL, THoOREKECIERE»SBINL 22410to
TS TR ORI TR A L, RENT

D HE WM ORI - TR L 72
(6 4) . THERENTYLN-LEOFEIAN LT
wéT%ﬂﬁ&@*ht.it.Mimm%@ s AR
RIS B B> TRE L R B MiA W SR
AT F@Wﬂ#l%%tDMUI@rnimy
Wﬁm %Hﬁkwﬂwi%®AWHM#%uM‘W%

CMEIZEAE LMY E SN (r=0787) . Zh
5@:&#%%.metﬁ%%ﬁéﬁméﬁwﬁ%6
ZEDBIDNRD

RS EIZAR DD &, BRI X & Qi
WU I ORI D 5 2 &2 K& o 72,
ZFO, BIGIIZI50meE BT b5 5 - )T
LomgliMiZz 2 wil/h ks H b, 7/, WHhEClC
S0 EFWST D00 H 5 -T2 bf-Hm0wH b
WHT 5D H -7z BAARMKTH R,
W E 5D AL WSz B L -4 m s < T ok
(n=744) %R & LMo T S & A iiBN i34 &
ZEAOMEAE ST (r=-0.696*) . T iE &4 R
L, WIIERONART LHHD SN, Bl
g D YWD ERTT IO M AL T
HITEDWREEINTD, FOMBIEHLIHTTEY, B
FEAVPNE R I Eh S B EYBRE TR 2 JEE A Z W

WA SN Z &Y, T/ AP (1986) X7 =
TE Y - My SIS S HORO N MM AT 2
HOMERDHLIEEZRTLTVBI EDS, WHCE

WTHRAKRMOZR B NENLDMbN S
ERWIZY v oo sl Lcamshsa kY vk
i, BBV IAHFEMLLIICHEAREIIAALNA

&M 9 5. Putman (1963) X2 Y ¥ ORI O
T, 1 HOREIZEZ L DAL UPERATEZLEOD, K

ST LMAERE 1 ~ 2k THsEL, KENTOMMKER
WA E L TR BFTwD, TS 244
L IO REIZL L DALY HBRATIHOD, 11,
M72 D) ORI BT ALL 1R b 2 Ll Tld ke
<, BUTRITIRE LA ZOBLIRENEETH L &
THMGTEARV.
:&éWWﬁ%%
W e )
T KRS
IHJ< N
Putman (1963) O#F

[hel
Nicholson (1954) (&R & ﬂtﬁﬂ”‘dﬁ
’%of:%)(?)f:h‘f)*ftf Iz
k?}"(% ARV '2‘11?]1
""(IH'?: I’BﬂL, & A P(HX_ b\(ic‘:ﬁ J 2
akﬁmﬁéﬂﬁhﬁwxrmnﬁf7 WA
ié&:jl\')/ﬁﬂiﬂ){bﬁ

-—ﬁ;}:

16

535 17 (2008)

DHTVWHTHLIDIZN L, TEY 74 FiZitERMD
WHRIE VL Z Z 2T E D, Geier (1964) &, A —A
JT7EBTEIFNY Y HOEENIESN S, Nicholson® Hl
MO TENTHD L L.

TEY 7 AT BN D 100 AOGMA AL 72
WAy TH30MARLL LB L7z, WIoOBSE»HHL &,
L100OMARBEALTH EZHANMORRIEL TN
LWL, SHITRAMMKIE 2 5 &AM R4 U3
BMIBEIELRBLTHD, TV Y74 HIERERE
RN E LU VDO S, RO AELDS L)
S HBMHEL TTHRATVICHALENAF-TWS
*%é:kﬁ?é'.ﬁﬂu,&%mwuyj EE,

e EHMBT B LI, Bk > TH BRI K E
<xm¢émm«%m O LMoL FIIL, 9

BICARERRERGBTCRET LR ELZLNDL. &5
ML SN RO ML, & O B S E A0

M2 BRTE )% WL CTh 205 b i,
2) HELTOREREORE
&y Huo i 0 T Bl sh o & S 3R
TR K E WA lbfm’_. :h%@iﬁwiﬁ, KD
PI 20802 & A 20 AR 72 BT O T

égﬁotAkkWML%d@ﬂK%M%fW%Kﬁ
mofe. LU, DHEGORBRTEI L ST ED

MHCARDPHED D h o7z W (1937) &, V¥ T
FOKL HATF Y, TEOIHHOLMR 2L L TE

L, U s vl <Tnsd
113 (2006) 3, R*]”%“C“f”“‘]‘

Za—YatrIT—-n N

iy
TV B IRED ST
ESWMMTEERI VA4 HTDR

TR WAL, unf‘fi X o THAr R g S M
WRRL R R L WD B0 %'ﬁ@y&?ﬂ@*": i3

B, BEXTT VT AADRETICE
AR ERWIES & XD
SHOKEE LT 72,
3) WMROEE
Narita and Otake (1979) i3,
T25C TS L 7R

DX
. Bk

R A
— JJ!/ [} j—

LTy i"FE’C“o’?) 57

WEOYF#ME L
PRI GT, HHROBEE S
BiELTW5D, T2, HEORGTHENEOWANE W
A%, VYT316, 3.02. 298, 296, 28011, @I 1Y
TO0.17, 0.28, 045, 0.72, 1.07mm&HLLTHEY, Al
ﬁ@%ttﬁﬁé5%ﬁﬂ%%@%%tﬁﬁbfué
wm- H O (1960) 1%, SRFNED U O Y O B 5 A A
. RNNEA A 482 1O L 7oA, BB TR
FIZL B ET LT ERRT VD, ABETRIILA
BIEETE, Moo AN hastz. L
L, i [RENGREE | CEEL-LHIC, £
YA FOMHOIE O FMAEITH L TERICHIN L TE
D, TTTOHLONRLLH OB T HHEE RS
ENTESL, MY 4 XD HOBEIZIXY L TEZ



g

HRETHY, XY 74 O AT E IR
ET LML SR ET AL T HMENH B & A
WTEL, AkFRE SN Z DL BN R A =
XD A RS HIL S,

4) BPKMBORRD S OB HEFE]
ORI BLH AN Z B H ), F
] - o> fid B &T%ﬁTé%ﬁﬁ&( LHATHEVIBLIN I
W= HRROND I 722 s, Wik s
mmmuHWW#%é&mméné.g%(NM)u

I FED

WG A 1 & L CRIENIAT DL A 72, —HE3 Y
TEEI Y74 HTOKDE BT *tuuaaa&
WO, RIEKR OIS WA T S L 2 T, Ke
MBS AR 7 2o T ﬂﬁtt.ﬂ7;u%y%
ML 72288 LIS X B PhbRIE, B2 L > 245 TH
FHIE SN T2 (FHRUELD A T PERTE SR 4 B 1L
£:2006) A%, R TAEMI L2 Y, Hikhr ks g3 7
DITWE, KRATER M &, WU 2 ST
A N R

AL LI NEE R u/:mui S LT EAR
fa 77 LT WA 2 & 1 72 %MHiz16L 8D &

L. BEUHCBI 5 # ’(’tTﬁi‘i&Eﬂi, S\ A0 A WY
B CTor-o 72,

1. FMERsFH

PHE L2z iy, RET B &2 R8T, pEIRIT BN & A
Lo FART KT & SBT3 2 720 o 42
EHEBEITIZE - T, HEHTEOI S A K TH S,
CCTIRRMED 1T L b2 B 720, FMERER % 27 5
SR Nl R R B
HE A A
RIS BN L 7z B e %
AlZFEHTIRL, 17. 20, 23, %L@MW%WIT
WAL X7z, G E R E TR EFROWIE &M M

&, pfbsEs. ?%)JL"J‘Hkﬁﬁfﬁéﬁéhtmnfx‘z(/)l)ili}i
PR 6 WE R 2 o 310ER30%0 D ], 309 T 2 IR b %
A @A SEM L7220 H 3 20 L Thkik
L, #2CTHEMILBDL. 2T wrSEIIL

o 22 T AT

PoWER AL & L ks, 17C, 204026 Tid
WM A XL 2o 7oA, 23°C TR MERE & X LT A
L7,
%ﬁ%ﬁﬁ%

ﬁr m%wwumﬁ %8U_mL7
2~ 3hF ]Juu “JW(U ¥ — 775),,“51)»)}(”» %O)f&ﬂ.ﬁ/y

EED T A HOREIIYT L IEBNIE

mﬂﬁwummﬂ#mﬁbféz~3DiAkw
B0%, WRICESSL L &% HEBMT B LR
Twé.&ﬂﬁc&mkrh7/_wﬁhbkﬂ,i
o, BUERMIZA S L IR EELTEY, WHEL AN
WL, Zollrs, BHATORLEES LT L
B T RW YA . BV TO RN S DI
FER) R B 1 in“éﬁﬂz%(?;‘t oW TN A%
T LERD A

rﬂi

ll_a\

L. BEHBEGA S 2 ~ 3RO LA 17CTiE,
PUEAWIGT 2% <, 23C T o k9 R o
-2 o hd oz 200 TR 2 21k

Ao, 17TCL23CEHbEL LI LR E R -T2,
26CIZ23CIZHP L 7248, X — 7 2L & S M8
Weiir,

2. OA-U 2T RUOKZERE

RLARAT B AU I AT 2 A1 B 72, SN THAR T L
o= Y RO R R d AL 7z,

1) 3—-U 8%
HBRTTE
(BT ] @ o 2B RN EDT T AF v 7

A (M 8em. X 6cem, MTABE) CRALRED
M A 1 R oA L, 23C ol g fF it L
7o AR E R L 7245 209 B30R AN kL L
tﬁ%,mmWiMHSHMLMﬂLtMWTﬁé iR2
WG 2 S MBI R AR £, 1ok Ta—y v
LT bk a7

[ikER 2 ] RER 1] LM UEMrc, 1AKkoHbN
HoORZIEM A LKL, T 5T TOI0HMZEDLEH)

T MBI E TE A A T TR L 7z

HBRIER

(kB L] - a—y v 7 LT MR oRRWELE
O RL 7z SWAELZ TRENOMZ, HMEL 7

il R C ik W L A2 30 ko> 5 )281]?“4\. 3HANZE L
ok T A LA 13k o 9 B6fE ks a—1) v 7 L
7=,

MHAZHAL U 2R Tk, WPIBE G 4 Wi 0 a2 —
D ramEn., SRMFEBRICNELRY -7 Loz,
O, 2BUTWA L, BRI A LA 3 H
L U 72k Tid, BIRAG 3R SR E 0. 4
~5NRICY =2 ko, FOBOBAIIRERLLT
HY, W TN TL 2= 7 LT B REzD -
7=



HAMBHREH L Y ¥ — 0 A TRBIGREE 035 v (2008)

17°C §(9M
10 F !
0 || I' Ll 1
20°C § (147) ;
Il |\I|||| I\ i
O ||II|||| P || (1T ARTRIINTE
23°C - i ? 276) :
20 ;
I
1k, ok
&
bl \H\ m
CSN I 11 e .||.I wul |||| I
23°C ~ it C(362)
o -
| ‘ H ‘
it ll‘ Moo o, ...|||||L|
26C 2(228) :
ot ‘
. 1l ‘ ll””ll MY Iu‘IIH

(D RO, L B, LE R Y 2RER)
BN SIS L ERABIOEEE (1 LD 215R) () ROBTHERAILE

[RBR 2] LAk ket o B r HHTd 5 ESSRAS
FTHa=) 7T EEBIOMIS R L7z B H OB =Y ¥ 7 O/HIIL 4 H U F TIR16000 08, 5~
SR AR 5 A O il B 2 % AL B2 LIReD, WG I 4 THF 7THINEMB0Th o7z SITIEa—1) ¥ rhggs
405t & 7 HEMI245 # £ TOL647 W a— 1 & 72 LS, BTHEEIGHKRE Ladol, 9HIINTEAHS
BeL7:. 2~8 1 RAIZH MRt S &ALl Mo CHE 4% [P %82 L 000, BRI —")
By Lihed, 22— > 7RG BB G 3 R 40 501 2 L2 46 YUEEITE ST, 10H UoBIIZFEC L 4.

Fof, A=V TOMTENEHZRIIE TR



20 |-

i

R PHEE R (30ME K)

W XL 74 ORI 2 MRERTT

10

PR REY

1
W) (D : HEEA, L I

WIIR AR ORI A3 5 3 —) ¥ 7 iR EL

PHEE 3 HRGRE AR (18MR1A)

5 6

-
oC

o= T

Bl 2o — 0 v 7 @85a L (REklo TR~ #% RiF5)

[4

é B AL AT 5 & fin g 2 Az T 4:40 ~ 16455 7:24
g i 3119 ~mmmmmmmnman [64)) s 6147

§ i L 3139~ 15743 6:25

g s 3140~ 15657 6:16

% il 3136 ~mmmmmmm [315) mmmmnnn 5147

3 i 3145 mmmmmmn 1324 5:57

% [7] 1 3144 mmnmmnn [3]4) ~mmmmmnan 5055

§ ] | 3:46 14653 ~mmmnmnnne == 62127 (552 L)
%

é

é

%

B Bz AP
1 1
-2 -1 0 1 5 6 7 8

#1014

2) XEFF

2 3 4
ReZl (D WFE, Lo BED

L AROMER R OIULE HASIECETOa—Y ¥ 712 L7178

L, @Bl LM aud Yy 0F4E L 728 o204},
iz L L7223 020080 L, B TEICKROAES

RO —Y ¥ 7RI BT S B L] & U4t BgL
— DD F ISR O e W HERE L 2 A

1
2
b
3
1t
4
”
5
H
4]
¥
i
8
9
10
-16
HERH &
DH LT,

19 —



1
50

1%

AL & CHHE & O L 2z i

LR G o v — 0 A TWBRIBIETEETE 5 35 b (2008)

124 CHIERME & AT H BRIz B0 5 K8

32 B A I R ot 1 1
KB ae 2 & 2R oo #" & T AR I ] Zeat
ORI (h) R RERIEF{A RN IR E (A e (73t m) MR A T LRI AR

320 = h < 330 0 | 45 =m < 50 1 0
330 = h < 340 0 0 0 =m <55 0 0
340 = h < 350 0 1 55 = m < 60 3 |
350 = h < 4:00 ] 2 60 = m < 65 2 1
400 = h < 4:10 1 0 65 =m <70 2 5
410 = h < 4:20 0 2 70=m<7 4 5
420 = h < 330 0 2 75 =m <80 0 3
430 = h < 440 1 1 830 =m<8& 0 1
140 = h < 4:50 6 4 8B =m <N 0 0
4:50 = h < 5:00 4 1 90 =m <9 1 0
500 = h < 510 1 1
510 = h < 5:20 0 0
520 = h <530 0 0
330 = h < 540 0 1

at 13 16

SEREE R T4 KL 23C TR0 T4 ILEL 72, Bk

ML RSO ORE BRI L Y
HLZPAE U 2R Tl 200 d 135, Wi 112k L 7 gk
TIE205F 163 TRIEAMEEL SNz LI R RN 3
FI280r R HIGE D, 3EMERIA~SEMES A
Lotz BLELS KB ELD D 5305 # )
HTH o7z ML, W71 o )i A8
B R A MY 2MMidh - 7.

SR ORBHFINN (7)) OO EFEI2FIT KLz,
ek L, IRBTA9%r, WETIIHNTH-72. N
TR R TIE55~759 4% <. i B Rifk Tid65~
04D % 7.

3. XEBRXK

HE B OV oo ST ) &
NP6 DR LA E- T i B
1) HEOXZEEH
HER G
oK AEB TSI AF v 7R (23cm x17¢m
X 16cm, LATEZC) &, LY HoRASIEO B W
1k, A ORER DA 10Tk B 2 v id 208 A A
L. 17, 20, 23C oM EtcoEH L 17C Clam20
WA C 2 48, 200C TIIMEIOM AT 5 BB OVHE20 I 14

B9 2728, AT IR

. WEEMH L RO NORWE R 7.
sﬁsﬁﬁﬁn%

MEDZRD S NORTAE L B oA fFH % 513
kL7, KIEDOHIZ2MHMUEOR U A-> T LIED
Ho7=h, KPHE1IMWTH -7 KiaEN V-,
17°C C8.0M6, 200C T88MM, 23C TaHMTH 7. 1 MWD
LIBIZE > TIHoOMUEZEL-ETLE, RDS
CRIELZZHHZI2REE Lz ik b,

HED /AN BE A3 < R B3t - TR % 5 M3
B 7205, GBI & CTE MO BERIEN] & 9 Thd-
7.

2) HOARNZEDH
HER G &

HHCITIMEM N O R LT DR T Mk, KLTED
HEROR S AR EZ DAL, 14, 17, 20, 23, 26C oS5
fEChlE L7z, 14C K200 T3 2008, Fhlscid
AWIEE L7, »:itillk LT, M HE L v KRR oM
REANFZLIEE LA, MOBRKIAF5TH-
778, M%M’ﬁg Bl AH o7 14CHTTI7TCT
BROHRTREBZITHLU O, ThDA O TlaHA4E
CUdhETHHML MHOMLAMERAL, KD
WNOKGL % B2 7.

20 —



MW TS 74 HONEREIZYT S ISR

H13 & MR o KRR

. fIERK RIED 5 NO R UL e o
L I ) 3 f A
17C 1 20 11 9 0 0 9 17
2 20 13 7 0 0 7 17 (8) 7
20°C 1 10 0 8 2 0 12 14
2 10 1 8 1 0 10 13
3 10 1 9 0 0 9 15
4 10 2 8 0 0 15
5 10 5 5 0 0 5 8
6 20 10 10 0 0 10 15
7 20 12 7 0 1 10 14
8 20 12 8 0 0 8 17
9 20 13 7 0 0 7 11
23C 1 20 13 7 0 0 7 10
2 20 15 5 0 0 5 14
3 20 15 5 0 0 5 14
4 20 16 4 0 0 1 11
z) SHHIZKE LA, MNRLZ ENRNTEY, Z0# 17 HINEL
14 K UL TE )8 %
- . H 391 22 b Il 34
e B No. 1 2 3 4 5 6 7 9 10 11 12 13 1 15 16 17 18H
14C 1 6o o 1 o 1 1 1 o o
2 o 1 o0 1 1™ 1 1r o 1 /
17C 1 11 1 1 1 1 1 1* 1% 7
2 1 1 1 1 1 1 1 - =
20°C 1 1 1 1 1 1 1 1 0 0 0 0
2 1 1 1 0 1 0 0 0 0 0 0 0
3 1 1 1 1 - 1 1 - - - 1 0 1 0 0 0
4 1 1 1 - - 1 1 - - - 0 - 90 0 0 0
23C 1 1 1 1 1 1 1 1 1 0 0 0 0 0
2 1 1 1r - - 1 1 - - - 9
3 1 1 - 1 1 1 - - - 0 - 0 0 0 0
4 1 1 - - - 1 1 1 1* 0o 0 1* 0
26°C 1 1 1 1 1 1 1 1 0 0 0 0
2 11 1 - - - -0 0
3 1 1 - - 1 1 - - - - 0 0 0
4 0 0 - -
2) /1 hEE y) R B TRSORIE x) - R B
HEREER A 722D RIER AL S iz tk, BEMS S IR T
HEO OO LM% F1442x L7 17CUET b, 1HN) oo RMEBUEEIIL &2 72, 14T
MBS H O RA RS NIz, RE LMo R Wi DL BRIKER, HEONERAMEAZENIIB T 4R
WERL ITHTH 7. 1MOKRT I MO LDZT TRED TS WU RSN, 8~ 9 HHEUKIZH
WLBdboloeTrE, MMEBHET~8 T TIZHH 1M WAHRTET, KRIITbh o bn 2060
MWK L g S s, HoOMRS— I E 5.

21



HHREEMBAEL Y 5 -0 A TRESRHE 0355 (2008)

#15 K  HERH DR R L

i WA A No. LG HE RRD ) MK L BHEME Lt o0 A A7 U )
17C 1 10 1 2601
2 10 1 22
3 10 1 14
20C 1 10 2 15
2 10 2 14
3 10 2 23
23C 1 10 1 11
2 10 2 12
3 10 2 19
26C 1 10 1 5
2 10 2 10
3 10 3 13

3) MOXEBE
HERT &
FRCICHIE Y Ho kL RoMR D 1 Mk, ko
MR HOOMAA &7 L, 17, 20, 23, 26C DML T
BELL wIhoflEL 3RMEE L PRk
B THEAL, ZROINOBUREREL .
HERIE R
RRDOIMNORELEE LSRR L, §XToOMK
THRBOH IR U2 RS R BURizE o%s
1 ~2M8TH-o722% 26CH 1 MKTIIRLA 3 WML
SNz WHEXR MO AN & OBRIEHE TR -
7.

4. FEIRRFYY

FESHRE A 2 W] 5 02T B 7z, MR Tk o e BiE 4
ERNTHEL.
BT

TIE U 72 B85l o oo M o OF IR L % 28 23 A LZINAR L
Alcglesg7z, #AMEZRY ML, HORINKE A
NI TS 22 v =V 1RS> L7 30Kk %E
AL, WEENALLZY y—LIZ—#DIZL, o7
WA ANZBHEBICIEI L. 1R S &SRRtz
BIEL, ARSI NRIRIEHT L oIl AEA
7o, MEDSEL LB L, BuoffEer#EL 2.
HEHER

KRR O I EAD 22 h o 72 R % Bive 722048
WIZDoWT, WAL ICRLNOENE 2 FIRKIIRL
72, B OB BEG & RIS EMN L Z2:. RO

TAZPEBN S B L b oo, HPITHEPT LKL
Wohsz, 7z, WIEMICEA L TRINT 5 MRS I
M A Bk S B - 7225, W EIN T 5 A
B|TH o7z

5. MRHEOENER, EMNEARVCEELSRE
Wl HIESM FCHIN R AL, EIRATWIR,
FEIWRE ) R O D AT IR 2 W] 5 A2 L7z,
HER A&

23CTRfL S Sk M A MR L, MiEs T 2%8-
TS Ao 7o EACIE L, 14, 17, 20, 23, 26T
OMELEGTTINMAMIC SRS, gL
, MEL RO RIRIIMO A 5 725 R BN Y v —
VICINAEL, S5, ChooRS2RIER -5
BIZEEDTIWHL, TNFhoOBEIZEE L. 7272
L, UCKXEITCR T, RIEEDPKNRRTH 727
O, CTRREELBIZENFLOMIEIZRL, EH
S/ g E LIkl MRA L, HETAHET
HWHERIMZ QL JEC UMM L TRIZ0L
W EARNITIR> TO AR ERE L. RO L
L M OB SRR 2 ~ 3R B
frof, BEIXKRHNORERTEOTIHMEL THTL,
LRl k- EBPAS



N 'Y Y24 HOATEIZMT B ERETE

HERHE R

KEROMAKSLENBES VL ORRE, FHIUER
A H10MARE Y, KT L omIEM 2N £ 21081
oo SHICHETE, FIMEZIB U DMK R o i)
i, M, SETHRITERNITEAL L TV ST EB K
CHAFI 2 B16 2R L7z, RIRFICET L 2 HOE R o
NAF MR % 517460 0R L 7z,

PEIRAT I BE14C TI.0H TH - 7228, IEF %5
- THL Y, 26C TIEAEMEICHEL 2 H OE
TWarlZB L7 UH) o mmL 72

PEBRRR M % 10K ST & ESIVwIZE Y —
AN, IR RS R Lo, kTR
Ha LM (14, 17C) TN EXRM<dh - 72

D, =7 2SHETLRVERNS L, RBIOERIK
Ehol.

1720 O FIEBPEIENIRIED S R B I~ T
Bmu, 23T T316508 & o 7278, 26C TlRRRMPL
oo HWORZEREIL, 23CTHE LMAKIZE 5185
WCHo7 ZOMBIIBEMNRIRDLEL L, 17805
AT

FEOR S ATITRNIZ IR - 720 B0, Rk > TR
CEFL, PEMBL/EMAIE L MR EWIGE TR
7o ETFHIINZI4AC TrH3070TH Y, HENEL &
LB TR R, 26CTid84HTH 7.

HoAETWEIE, e I3z SE #2507,

82

No. 2
II 126

FNo. 3
F 1041
P\o.4 I 95
o | P

pE
Vo |
v QR — -
—~ INo. 10 123
1 _
% INo. 11 60
{)0 E\Io. 12 . -V : [T |
®tno. 13 iE. °°
’:No. 14 =Am_5°
Fho. 15 35
INo. 16 1T ™ 45
Moﬂ? Bmm__ 6
INo. 18 g
[No. 19 "B 39
INo. 20 - 32
WEZ) (D RS, L W, 1R %D 28R )
LI AR OREINERI M FEIN B & GRPEINE (1 LB H 1050 (79 7 NOEFIE SISHIZEAIT SR 728K

— 23



VFARBLEIARRR I SE e v v — 0 A SRERITSE B A 35 1 (2008)

§5162% WK MO GEINETNIRT . IEL OSSN B B OV A 18

" WO EUIATIIN (H) e p t’xlﬁtﬁ TR IR EL /1 AR (HD)
Al A5 ‘I"-lta (e J-he J%) ‘|"~l'a /-1t %) V¥ (/- %) V(e Ri-0e)e)
14C 10 0 (7-15) 2 ( 31-233) 394 (3-183) 30.7 (20-41)
17C 10 69 (3 6) 1959 (129-371) 176 (1- 57) 206 (17-25)
20°C 10 8 (2- 1) 2425 (127-381) 238 (4- 99) 162 (12-20)
23C 10 1 (2-3) 3169 (152-178) 8 (2- 30) 129 (10-16)
26°C 10 20 (27 ) 2759 (201-410) 152 (7- 28) 1 ( 7-10)
7) LIRS FRAE L T 7 i8Rl B
v) BTOMEDF 2 1115 GEISE TR LMD 2500+ G
5517 46 HEML IO {701
i AR A ()
A% Fy G- )
14C 15 30.7 (20-42)
17C 15 19.7 (12-30)
20°C 15 147 (9-22)
23°C 15 11.3 (815)
26C 15 0 (510)
18 & WU O EINE & B P L7205k
. MR O 1S L (%) {ral
Itk 2~ 41 5~ 711 T~ N SEE o)
1 100.0 96.4 “ 267 99.0
2 99.3 86.0 59 237 88.7
3 99.2 100.0 100.0 224 99.5
4 99.3 100.0 53.8 287 92,9
5 100.0 100.0 1000 388 100.0
6 97.8 98.4 946 372 97.7
7 96.3 781 73 478 80.4
8 86.0 67.3 56.7 152 719
9 98.0 99.0 85.1 365 96.9
10 99.6 98.6 934 399 98.7
S 97.6 92.4 66.3 3169 925
P 7 4.2 115 38.0 942 90
2) FEIEC 1
6. MERHRD B E MEE BEE, MR VLS TabRERHE L2
Mo DS IRO AL L OBFREMS 72D, HEIC B R
VETIRO SMEREWAL /2. AR - DES O FINO SR % H18F IR L 7.
HEFE O 2~ 4 HTHZPERE S 2B o0 51041396 % UL T d
gige [5. MK OENNEE, WD ROETTH D, AKRIZIZ2EBPRECLOD A LI~ T
B ©23CO5EMATHINIFEAMIT SR % & Ol ik FL7-.

o 7279 AF v ZEHBIAEL, 23C O T

21



N ey >y 74 HOAREC

7. BEE

1) PLeFzl

BEs (1931) (XFIRITH FC 8 A 5 208F  THRALAS
o, 1702 ¥ — 2712 L T160EA 5 18 Ik Baist
LEZOLEHHLTWD, T2, KW (1986) &, it
UL 1 WA oy 00 M 45 ) > B RS 2213 R )
ST, YNSRI E > TIBIFIZE =27 L&D

ISR T B EMHE L TwaE, Ao BRIE, oh
SOFRIIEBBLRA—HT LS. PEHKIE Eo&0 L

=2 Bf 0l s, NAENEMHY XL THD,
MTMELEHLCwLEEZ 005,

2) 3= 2T RUXZERY
a—Uyﬁu&wwﬂm’ Lo THEWI G 3 ~ 4 Re [
WKInE D, LSRR 3 RFIET% 2 A 6 5 IFI %
7)(:&%&07’:. L7zdoT, a—9yrrexdidiat
AENIBICHRE A AR ING, ilES (1977) 12k b
L, 7zua¥y - Mooy TIHENE S B IEL1222:00
~23:00THLH. ZOWRFMIZ B3I ~ARNIIH S
ZERS, HOMWATEL ISR L Cud a3
B, R (1931) ECRAKEIE 220500tk L LTwa
23, GO Tl b W OFCH 495 [WEkH L 72,

3) XEMR%

AR5, XM EEMO LSRR H L L 42
%nt.kﬁ(ww)u,ﬂﬂm%%ayafﬁyﬁﬁ
P HIRE U2 HOR 23R oI L b, Mk 1
~ 414, vwxmmmu%mefw F o f
(RRBER) 1 F, BEZFHL THRVY > THP» SRE
L7z 9 ko i f ¢, Mok z2h 1~ 4 M
DRFE %%ﬁtfw RO ENS, RBHAOK
WEWR L LD EMbN S0, BT MEIIHE B
®x%ztfma§@t%xbhé.wumﬁwaé
MEPHZ D TRERBEIEMHELTVWL I 220, &
PRI X » TRBBNORIREIf > Twb EELONE,
4) FESRRFYY

B (1931) 1320052 H220F 12k b EEHN A% v & L,

-5 % JHENIE5E

firks (1953b) XREINIEINIZ b, DR B s fE 1k
THELTYD. S (1981) &, wERIFENZ 2R T
FITIABRAR3050 20 & 6 IR T TRl S b 78, Mtk
SIS W e 1 IS B 4G 1 Ref 70 & 3HEMITRIC AT T
ZnELTwah, B - g (1975) &, EIEge
frbh, HHOAD JMEM~4RRZIIZVELTVS
:®l5’M”ﬁVloT#Wﬁ%@Hﬂ_@Th#%
L0000, BN EMRITON S Z EIZ 0w TIEARHR Y
DRk E—F L 2 BY e (1975 EHBO
NI L CH IR E 2 Lk <CTB Y, Iz
B EDNFEMNDOTNEGIIh-TnwEEEZLNRD.

5) HERROENERRUCEFHARE

BEWF (1976) 14, 25C 5T TRAEM 1 o KT 1
I DBI%TH Y, 511#RIC401%I13ETSHEL, £
RSN % BYIRA L TENL T EHELTWS, R
FEZ & o> TN OIRBAEREY R LD, AHE O X 9 & EHY
HlErRLAZbOEEZ ONL, RELTIE. 4THS
23C £ THIRED T WIE ERIEISEAIM L 7248, 26TC
TIE2C LV LD hh otz ToBINE, HROEER
OIS EHBLTEY, BomAE SRz
PP EN L THWAL I EBRIBRENS,

AL WW)i HEHLC O TG B A5 48 2 I AT O 4
AI8C M4z GWERIB LRV ERBLTN S, A
W‘T@.M,NCT%EW#%M%:ﬁbhtﬁ,ﬁ
YA M5 F CRMZ®L, 14Tt 1 BHM#%E S
AR R LR, ol Ehs, 18C L DRl

ETHLHOMBIELDDOD,
MEETLLOEEZ SN

6) HREROAME MEER
WD AL A - T, ZORBAPEA IO S
R P L7z, iR U7 i 82 & 1l L
LTwhv, SO EIZED HEPRAZYER SR
TN TELRP SR LH A, LA L, Lo
BEakr s la Mo ThinzeEds, BiZ1 N
KR TH RN RN ERN TR L EZ N7

WHIZ A5 FTIZewi

IV {RER (CE8T 55A8R

wh,m%wﬁmfﬂﬁﬁé.ﬁéﬁ,ﬁﬁi%ﬁ#%
B L THieg 78 —K—

WARD 2 5 7 B & A4
D, TORTHALST S (F1IK) . LD 5 Zw~oHl
AMAFHIIMEIC L > THhAR D ORI H D, EPiH
S OMEBE TR AT T T, EvlhkTcize

FWIZZ B (HI1972) . o7z, 51 A Claghm
DOREPSOBMIE, W lETT HPiyZ A, By

25

TN R L, 81 A AETIZHEB LY
WML IFHBEA M- TR L, BN 25993 3

ToiE 24k %A, UL, 8 AV RIS
ML AW E N> THAIIAL
% (FAELD A ZERIE1981) .
TEY /AN OPMEWRITHRICE - TRESLZ
EAMSNT WD (Toshimas 1961, 5 51965, it
N1972, ¥k - 711%1976a, HEWP - PR 1977, T35 -

B L 7250
B, A1 THRD



ARRELRRBRAEIE v 7 - D A TRBIBIPRE Y A5 35 1 (2008)

ANFK1985) . ZOMM T UK EEROMY (7T 5
1965) . @AKIRDIES (AM1965) KM LIEE] (ff
W - AHTF19762) OV, BRI EIEN o e G
1972, fhidl - L1471976a) , 4@ 1AL 2 (bR RKORE
I&l‘t@ﬁ‘v‘ (T3 - /DAR1985) AERE L THIFLRT
SN (1972) 1F, HEARBNTERENOR LR S

SOO)iﬂzhﬂi?) HDHEWME Lo, AW E LCTXKNT
BRI D RRRER 4 EAE SN T L E L TW5,

FNFENO ORI, %h%%h&ﬂ‘éﬂi’ﬂﬁi@%
BThrIEnS, MMEOBER %M T 57251211,
ﬁ%@ﬁﬂ&wmwﬁmmgﬁz&%?é%%ﬁ%a
CORLEDE, T =252 0h DK T4
EL, kb iz 2fbeRBLAMEEHEL, R
HEF LY BEROEEEAATLZoEE L. Ly
L,ﬁ%ﬁﬁfu%ﬁmﬁ¢%ﬁﬂm%ﬁWﬁmﬁﬁm
PR EERENLFAMEBY ORBAITE S
_.%_.%lLﬂ#%%cﬁWL.wﬂﬁwii@%
A 7ARIZO>WTE, ML fE Sl CETHES
Wrial7-.

/2, [3. HRNOHEEHEHIZLAEOE] ©
WBATECTHMT 5 E 912, w0 S BRI W B

s hz, 22T HUioN Rtz @ TEE Y
% B Ar o7z,

1. REDL S OERE LR & PMEEFEA & OREF
MRS EF s, e 2 B MKEEO 5P % 21 5 72
&, RO 2 ODREAREIZOWT, AL RO RE
B B, IRIRO TR R UL N 2 & A L
F2. THEE (1980) 1k, EE¥ v /A4 F oML EE#E
TR, R LRI INIES T s LML T
Wn., 2T, BAREOREE TS 20 EREICET
7%, BEREZENWIZRINT S X5 12% D7,
HERF &

1) Al L el fhe s

FBEY Y IAAPIRBAELCO LB A HO R
20 2 ThH 5 713011 ~9 12001 FC, (ZIT10H RIb
CHEMIS0M O E R FRE L. WE LRI, R
ST RN HE AL L U B AR L 2B 0% 2B Aoy

WCARTHRESEL, XFrYOTICEWLMLA
u%%#%%&tf%féﬁ%MW%%w:tuﬂﬁL
oo THHOPHN T LALLM E LT 7
PEEANLERELC knfu®Mﬁ#m%%L,&m
DOPEEFA L

2) 8 YU AR IR B

VR R o R A O BT Y & Tl S 7 T~
9 Hi ) £ COMI0~158 I & 120 M 15018 o 1 B 5 % 57
FL7z, RIELARER [ (1) BAGH AT AR R
ERBROERIINAEL, MEORELZIT>72. 72720,

WREGRENNITIE R, FLOTHERICANS.
HERER

REEOTRER T LT EEP SOYNRBIR O &1k
BCROHER L, WA DI S12B0Z, HT
TAARREIZ DOV BISRITR L7, B % RN
Lzotd, WAUMRRRETIZ 7 J13011, SR REE Tl
THHWTH LD, EOWENTCITEE D 55 RARH
L7 I o, o2 s, WATHMEARETIX
SHE L Py, MMANCIZ7 HE 6 icBil L2
MM KRMEEEO DTk bR EH L2k E AR Sh
5.

IATHRAREECIE 8 T4 A S 9 HE 2 TAic
WoW2SH Y, 10HWIC L MARRIEL v ool
Woni, 1181 P EClRv, BMEARECTIE7 )
FE6 T 811 %@@?wﬁm#5MMﬁ%%
n, SHES POV — s 0BRs bl D11AS
z#ﬁifﬁwt.%Hﬁ%ﬁf%&ﬂMWWﬁtﬁ&
WCI0H Bz B B s 2 % < Aoz,

HeA AT ClE 8 HES 2 b1y, W MARCIa 8 H
B 1PAYE T L 22 _TiEmic{e L, 3
WIRCTH -7z, 20, KREPRELICES 2D 814
6 1A TIAMAAREE S H95% L FIZEL, 9 HE 1 1y
PARECBUN U225 g3 TR L, AL 22, 4
B R e Ak i B IR HRAR A & AR IR A A D Fe bk A7 AR
HRETIX11.8% : 88.2%, WiftMAKEECIX17.5% © 82.5% T
B otz R RO R T 5 O BLIRE D M OB BE
FRAMILZIMEN RZHURISR L. RE2 LD
AT AR CIE 8 A 1 PSS 8 Hi 6 T4,
WAHAAEE TR 7 )M 6 T 8 HF 6 PHICA LR
7z b, MANWARETIRYEDSHE 3 THh S
9NE2 N E T, BAAARCIZ8NIE2EGH»5 9
NE2PmEFconi, BELPOOBME, FEAL
0>1I¥I1Niz+’7f£:7> R L2 E R eS8, TR

éwmwﬁﬁﬁL SO MR T MABIH L
tt oML, SoMIIELTE

F3.%EM®H&%%ZE& XBWON] TEBIHE
LG KT, ik (M (M8 ) il HARRTE &
CHHEARTEE 5053 TH Y, MR E -7z

PRMRAR A D 242 0 &5 0 W Y IRE 0 B OF B R I JU) % SA A 12
LcBEDPLE EZ, MAONMERIZOW» TS
B, W AHRAREEIC O W TR R L, 22 Tofk
s iz, AiiE 1AL TIRIRIC A - 7ok &, F 214k %
B LTKRIRICA 72k W iBEEnTtwd, BE
O OBV A AT CIE 8 A 3 PS5 107145
6 T4y, WA CIE 8 )M 2 P S11HE 2 Ty
WLtz BAEoRE, MAammEsE TS A%6
PP S8HE2TWET, BAMAEAHRTEIS HES T
S8 HE3 P ECWSNA, IV IR & B A

- 267



N €274 HONRICHET S EENR

100% 1120
N 80 1100 X
% 60 W
N | 160 &
® i} 8
_ 140
A
20 120
76 871 8/2 w:3 84 8/5H 8.6 9’1 9/2 9/3 94 9/5 9/6 10,1 102 10/3 1074 105 10/6 [1/1
H /¥4
121 MRS B 5 BB U & IKIRE D MR
100% 1100
A 80 F 1 80 W
iR i l«)L‘H
%= 60 F 160 %)
x w0y A ;
® i} \/ 1 40 fﬁ
~ A
20 f {20 7
7/6  8/1 8/2 83 8/4 8/5 8/6 9/1 9/2 9/3 9,1 9/5 976 10/1 1072 10/3 10/1 10/5-6 11/1-2
H /¥4
F13 BHRARERCBT AELLAE B KR o HER

AAEETiE, PUERFHIO Y — 7 12380l S a8, FHRAREE CLlX050 THEMEIZIZH BT » 72, 4 ek
BRI TR d 220080 LA, YERe (M, (HE+ BT, MoRMEHE AR R R il o 548, FHP

HE) ) A MRS TOATE SRR S h - 7205, BT Rd 7.



2. B1HEHAKROFHRICSE T 2 BELEOTHEHE

&

L AAUR M GERIRA USR58 2 Ml 1 o) 1
W) o FIAUIE T 2 RIRFE & 8 4E 0 L] % 40 8

515 X

HARBEHREGIIRY 7 — ) A TRBEGMTE S 435 5 (2008)

ToH720, WERRN THEEBREZ -7
HERT A

i O s i AEE O [T, S RIS RIR U 2 THEN
O 8 JVEH 2 A7 5 8 6 A ORI L 2z 12k o it

LA THM e A HE & AR EE
30 | 30 |
]
20 t 20 f
IS
23
10 10 |
[ N4 RO 3| BN ~ B4R R [N
10 10 t
M 30 f 30 F
IES
20 90 b
1o 7 10 -
S8 ERAES ONAAE Y] 9293 Nl HZEIAL KB NE Y B2
A/ H /)

4514 JEIRMLAR AR D Rz 5 O BEthiE ) (EIx) K OBLIMBEN] 2 JAAIZ L2 BME I (PR

100 |
80 f
14

w

% 40 r

60

20

R F R R T I TR N T G IO

120

100 +

[ B A T T N R S RS

il

HAATTTHRAEEZ 3517 2RI AR O R F 20 5 O BUNER] (D R ORI & AR L 7= BUE OB (TIX)

28 -



N W BEY V7 A FOERICET IR 7E

100 r

80 1

60 r

40 |

20 T

fisl

>
=

=
oo

i

16 X iR

R R L, DTOEBEEI -7 @I, ol
1Aaf & f CREINZ I U7 1 Ak a b & L
WO A 72FIAICAR, 23CI6L 8 DO FT1
B OB EHICR S22 K, ERmzy) > aTst
DINREBE WA 72758 DICB L, B NEHTT R Tk
WREDL T TS, IS RIZs 5k
ZOFFIIANL T T THARMUMTRICE S, Bdh
SEM T2 MO E ISR L B L2250
Bl 78 2 ARZREBREICANTRA S, #iEo
FUEW ez F AL 7-
HERAE R
PEIN A L - 12 o i R o S I, 9720 B )
r‘f R 5 OBINIE & PEREH L O F o 1 AL
BUILEREPLOBIHRIEN £ H19FIR L. 81H

2Lw~%4IAHJMtLtﬁw#%mutfﬁNMm
X, 914 P~ 100158 4 THIZRE,SBM L 72,
8 A5~ 6 MR L 22tk 1~ IfLiX10)] 45 2 )
@~HH%1V@’%WLt.:m&tfﬂN®MMﬁ
EHCKHAZDZ, MOLSGBRELFECRIICH»
THHIN S 72720 TH 5.

12 A OB R KT 2 [ IO SR D P & & 5
17BN R L7z, FMEE B I 6 TMursihEh, 7AHE
4T E TR TIhswiE 2oy — 27 %54

(-w' 7

THOR, EOHEL LMW TLILONH -7 F
72, E—=27oFEINEV2RH D, wTE R 57
ML 31, MoOLGaH»ELTTEMNIIbEZST

568 T T2 T T

1/

29

TS Ge RS2 o

Qo)

B BARMAARO RS0 & OBUNKEL (R K OBEREHN 2 AR L7 RE oMLl g (T

IS G T, MUEPLOMKTL, £EI SO
IR D o g oh/. #2C, M—afic
M35 i CIzDnT, BEh S OWUBLTT o H iz
Lo TIMEMEIZECD D 202 Rt Lz, 181Xz
BI9KOMEMIEN0. 1, No.7 R UNo.11 @ 3 fitko [t
WDV TOREREB R LA M -oBIcH kT 2 %m&

ORI O HH - T, FEOTIHLTI RIS
NE g T o 7z,

3. WHRBOARZRHEEICLDRMDIK

BRI E OHETHR LS, BELSBB L)
HOAMRIR L 2 TAEITEE L 223854, BUIRIE 23T 1
THBIZHhrH ST, FHLIFU A oM X D i
BORMEITTEL, ShoofEcid, SR H L2
PAYAT ST NELINR s oWl PN 1 LR (A O A | PN E i)
Bz d, KIEASE F L Cw R wWid T O EIZ 2oL s
72O7UH LN, ThooBlglE, chIETELZSR
Tl IO AE 2 2 ThhTuv b bkt
AT L, FIT, YHORTMIHESRTZEZT
filff L, ZOBOMEKOMETRELL. R L M
WIEBNTY > ThHR 200U TRILHME L Twv 2 Mk
fE2 H A7
HER A
SUOHRIISAETIRT O & 109 L, Fliif o
NEZEHTEATHE L, £XIOHETRBE G
A, HORXTREMOETICED 2550135 KE



FARLEMB AL v & — 0 A THRESIEHE 4535 1 (2008)

H19K HEICHGAL 72 12 RO IFIRIRE RO MEIE & Z 0> AU o> F 527 & o0 it 1k 1]

M (= HAHEAD) ok AL (BRAT)
No RED O OL) BB Pt FTH S DS R B
1 7/67 8/2 9/4~ 9/6
2 7/6 8/2 9/4~ 9/5
3 7/6 8/2 9/4 ~10/1
4 8/1 8/3 9/5 ~ 10/2
5 8/1 8/4 9/6 ~10/3
6 8/2 8/4 9/6 ~ 10/4
7 8/2 8/4 9/6 ~ 10/4
8 8/3 8/5 10/2 ~ 10/6
9 8/3 8/5 10/2 ~ 10/4
10 8/3 8/5 10/2 ~11/1
11 8/3 8/5 10/2 ~ 11/1
12 8/4 8/6 10/3 ~ 10/6

z) JI /4

No. 3
5
OE 0/./.\'=0/./‘\'>0‘0=‘—
No. 4
5
0 P 4‘F=J./).\\lt:d.==‘£:£!:q.__‘b_‘*_4.__
5 No. 5
0 C ‘.__4.")"\\1I”""\\1!::1.:::!!::=|'__1.h_q‘,__
No. 6
g 10 r ° . o«
0
Byl e o ee®® *, a,
"% No. 8
20
b
10 F
O .
20 _ No. 9
10 |
0

v f/./.\././.\.\.—g—o—k
0

No. 11
10 | /. N\ /.\

No. 12

o1 O

5/6 6/1 6/2 6/3 6/4 6/5 6/6 7/1 7/2 7/3 1/4
H/#4

BT RO KA 2 IR MU HIR S 5 FECo PR (RO REE 5519 %)

— 30



Ny EETL YT A ORI SR

10
I
ft 0
Mo .
®
%

0

No. 11
0 1

5/6 6/1 6/2 6/3 6/1 6/5 6/6 T/1 7/2 1/3 7/4
n/ 4

18K DI RIRMER WA L7227 T v FI2 B0 % R & o BN 0 ML R (AR No ks 22 RE M L)

Ehode, BMIMULTELIRAS N ER - 7288 % A/ Lotz B OMMRIEHEAEPNC L Mz 457220 C
TANLT — AR T LI AN TH L 37, 4hms] HoleH, EREBICHEMLTHES 2 WIIHHIE#H >

TR H X, KIRALFOISL1ID (BT, RiH) KO BN I KN SY (0 B 15 N D b WA 7 N[ 1 7R
FRREFEDI6L 8D (ULF, EH) &L, sftéhdo IR EERE I AW OB L CHW 2 EAIZL oM

A6, 9, RECIHHBIZEH»SEHLZWIZ AHEZIIRI DA, S THONLAAEEZ IZEHA
EH»o8HIZBLIRZ ., SHM23CCilEF L, BE TRI-7. COBRGMARZEHEIPISRHIZBLIE
#6%H%1#H:6if’ﬁmﬁhf%®M 7L AT, RS AI21 BR15 110 X D s mlig e
72, kb, 23CHC LHEA»SRERINE TOBMIX CBLBZEAICECE SR, HRBo12H%IZH
M%WI#%%%@@MH&&C%OK REWMZIGE, HM—~Em (SS) 291.8%. %AM—4
HERER B (WS) £°26.8%, %@i—%m—U#E (WWS) $%5.4%
%ﬁﬁ%%if‘izokc:;ﬁtf:. KR O TR 2 5 1 ,'?,Hn R TA0% 3T TR O AR Z 47 7z,
NIB LI 2 7280, BLIBZYRL (EIdEWV) (13 R AT A Bt LR INEEIN S a IR R E (A B AN A L
au%mwm(#%m># ., BLBARVIZEAL m%mn B LB WA HHMARZ D Sz A
WO (UKIR) A% R0, BIZEH»S8HITEL KD HAWANOHAIEZ (WW) 23 ERTH - 7.

WA, BB LR 743 L LM ORIE A

— 31



AR GO > 7 — 0 A TR IR

&35 45 (2008)

B20 & INMIIH RN EEZ LB IENE B o
_ %) RS NZZEOK (%)
P (81 41 i ” N - R N - — -
¥ S SS WS WWS WSS W WW SW
[Bill—4H]
ARB NNl 611 48 85.4 2.1 104 0 0 21 0 0
911 52 82.7 19 135 0 0 19 0 0
1211 56 375 1.8 26.8 5.4 5.4 232 0 0
151 39 10.3 0 179 26 0 69.2 0 0
sl 6 o 0 0 o 0 833 167 0
eH—wnl
e H finl 75 B I 6H 30 33 0 0 0 0 86.7 6.6 3.3
9H 56 0 0 0 0 0 91.1 89 0
12H 51 35.3 0 0 0 0 56.9 78 0
150 17 64.7 0 0 0 0 235 118 0
(=SR] 26 88.5 0 77 0 0 3.8 0 0

z) SIEEM, W IE4 % 5L, SSWS 2 oM AR 2 I %753,

4, EE

1) BEHL S OREHEROEN

RFE S BN L 72 &) Mo U IR AR A A5 B % 1Y)
W, TR 7SS ~6 TudiE <, SH® A~
5 TANSREEIZEL, 8JIM6 P~ 9 I 1 HMutzig
EEMAPRIIZASZ (FHRILD A TREIE1981) . B
WD T OREE 7225 (e - £40151976b) .
LA L2 R BECTlE, 00 TIRIR MR A fE sl S o7z
DWEAHE2~3 TWERL->LOD, 4 I
50923 L. 9 A 1 BERUIZ100% E 40, CTRETOHR
WERNELERIE LT

FH14EA 5, RO EREHE 8 J1 2, 31
WAhSOHE2PWIATTTHY, 70 Lo s
2O ORMIE, FIORIZATEIIIT)IF 4 THuh ol
HEfdIZW oh 2. B2 B3 TIE. 10)Ip
AIZREP SOOI ST A2, BB Ok
ME %32 ZoZehs, MO )G 4 TR
B U A fafAicid, kR Ao Wik L 224 2 4k
DWEAENETND EHETE . ToOREMOBIN AL
i, E1{LoORRS S TN B UMD 555, B E
WCHIE A SN L Z &2 5, FRIZ10J] LABRIE R 1A
L2k Mk bhs. —F, 9NH3 T TR
ELLEM L, RIS A > 724 1 D3 TR
bofcbl k35,

2) FHERBEGICHRXT 3 TFHRKDHELERRT

BEOTLER

FERIRB RO F A BT 5 B S o BUHT R,
BB o FHEHE I O WA fE > 72, (551948) BEATE
o 2K O F AT RED SR T TITR B

WL, KRCE - TREFIUH S0 ER
S5N5. bk AR 1 B ThHh, B
120 B OV 13 1 0 Je A S O BLINE K o QIR & — 3%
L7

THACOBE B IES )6 PAud e 7)i5E4 b
WETHSI BRI, F16IK) |, BoEHIZE»TF
HACOAET RAT R A -7 (F17) . UL, WMUH
RS % T MU T, RED»S ORI R E 4
DIMET R EL 425283872 (518K .
PRGOS NI AL L 2ot O B m A EINIIZ & -
TRFEBEEZSNLH, FEESNPEMIZIHA D, #
TR PMEN R R SR A2 L2 s, BEOBEEA
AL CwabobifiEshnsg,

3) KIREHEDOEERHLS OB HEFHREBED

THLEFHA

R AR 0 I LS 16 % W15 & OV S 161K R L 7298,
LKA D R FED 5 OPHIEN I &R 5 L 7234k
HEZRLZ, SRR & L b 25 i bh 72
D, BIMEA W TARVDS, ML O TR & M4
I AR TR BAH I A3 & SRRy W 255 < 72 % fd1h)
MRS, FHAMEETR 207y — VAN 5.
FlZ, 9 HE 3 B E CITRED S B L 7 R
BT 1AL, 9HA 4 PRI M L 72 fkidde 2 k%
FOM UMk Bk Th B 2 L, BRI 2o
20 (BLF, WSBHLAZZ V=7, BEIBLLLY
No—T) AT5T, FHALOPET 5 & B2000 (A7 10k
B ROVE2LN GERHEREE) 12X LAz, Wy el R
TIENWNKBEIB L 27N —=7T3>OWiER LD D, B
BB LN —7THE =233 -30h LE0nwL00



N EEL 274 AONRTEICIT 2 LB

RSOV S NF (AR? 3R KON ML (aind e S IV
kB DM TH O IIB SN L5, ©— 2 304
THRAELELELAENERZ KL BITRTRT LD
12, AR 24b L 72k o 3o b bid 5 )65 6 T4y o
THEA P E TR, ZhaHE20M T R21 0 <
WMLV —=7, KT AE, BBORA—#%353bD
DTHDO3DHOIMDBKE . BT O AL A8 R
BoORMKZTOF—5ThrI e, BIBBLAY
=T O LY T LM T F T2 ol i A
b5,

W (1986) iE, AiFOBA&ATACL TN 1 iftehe
Wk 9 2 RN AR RE O M 4 2 o B RE NI T 13 W)
ULChozeMHBLTCOD, 2, WiENT7, 8, 9
NE2E DI R I (W LN PO Y & S JORE E | A NN
Wl ol LT WA, Riks (1957) .
(1961) &, AfiokIIZ 1 ~2)258 T, Kk 1
BOREF IS L » T B, dido LAick -
RIRBEOREAIRE L2 EH 5. HHED KIS o Yl

Toshima %

H A1 F A A E
8/3

- K2 9

IRBLhwWEERL WS, F
XD E, bl A AL
TAE ORI R & PAAR 7 < UTUZR U 023l
3 5. N (1972) i, oo WAREE ¢, i
D8 LAz 4w AR LRI X 2 AR O
IR ICE T TR A, 8] FHICABEBRL
FofafRiz X 2 EwRIkidhi-o Cwa e LTw b
Ji. AEME - A0fY (1976a) 1, DLedMBER (55 ﬂxhgz“rzF
) oMARRETIX, BICHHEO 8 H R g4 i 25K
ENAARTIERAHOURIZE AR {, BRI #ET
L7225, 9 HPLBEOIE I IIC & @ 2 T s L7z kT
BH AR CLMIC bt LTV S,

F20B o WA RAREE O RfER e T, RS
WLz —7CUEHBIEB LA V=T kKL
T, H2HHANIEFEIDE—IARLEL., TR
S, WL U 7oA AR IR T B A ATE
i & U o#Es cHiP 34, UL, BB
L7 —7TH ORI T 2 M Ak0H b,

EOC KL DS
f:. |’1 [‘ l/) (1965)
RIS

S

8/4

8/5
8/6

9/1

1T T T 1

9/2

9/3

9/4 |+

9/5

9/6

10/1
10/2

10/3

10/4

10/5

1 1 1 T 1

10/6

o f-a A
8/2 |

8/3 b

8/4 F

(FH~n) EXESE

8/5 F

8/6 -

9/1 +

9/2 1

9/3

9/5

9/1 |

9/6

10/1

10/2 |

10/3 |

10/4 b

10/5-6 |
11/1-2

6/2 6/3  6/4

6/5

6/6

7/ T2 7/3

PUERFE (H /4))
F19E ARIRMA RO T S O BUBIE & LR CEY = #iDH) oBIR

33



HHEMB MBI ¥ — 0 A TR R

35 5 (2008)

100

o gijéﬁ\ﬁ)d)@hlﬂﬂ%f”ﬂﬁﬂﬂ

@ @37 11H~ 9HIbH

BPl ‘ A----A9IH16H~10H311]
{60 |
14
40 |
%

20 -

"o 56 o — I : l ! l I | A

5/5 5/6 6/1 6/2 6/3 6/4 6/5 6/6 7/1 7/2 1/3 7/4 1/5 7/6 8/1 8/2 8/3
H /e
B20 B0 A HRHAREZ B 2 RED S OX MBI IR R LT &

P
. 40 im0 Sh i i T HE
1" @ —@s/iil~ 9HI5H
* 90 A----A&9f 160 ~117101
72l
0
5/5 5/6 6/1 6/2 6,3 6/4 6,5 6/6 7/1 7/2 7/3 7/1 7/5 7/6 8/1 8/2 8/3
H/kqy
F21 K AR 3303 5 B9 5 O WU MR DI AL

W, R L2 7 0 — 7T W I 2 Mk

PAPLW O NS, E2A KO R AL TIE, ORI
ESUIANEETH 72, Lid-T, THRIEDS B

BB U722 R o BRI & 2 ), L
B L2z i e iz 2 3 | & v ) AR BIR T
HWI ENTRBEND.

4) \EtHRURER 2RO D ER

MAAC O BETF R C 3 2@ At & du 7 A HTR Ak
BT Eir-> 7= H220MTREIND LT, E6 A
B1~3Foca, 6 AR FH~7TABE1I DA,
THE3I~4ATHWCHIZRORA, Zo@MkRILT
TR TI -7, MERPEWIIHEEIL TSR
B, FH ORI S D Ev. BIE S ORI 2 H
EL TR, ZORLEZFETHILIETELRY
AL, REEINICH 2 Ty v ok L, D300 I0%E
Bov—r&6)iHa~510, THE2~3%W, 7
AHS~6 THWEMRELZ., ThiZ, TREFhORT
OGRS T 558 X 20 (¥ — 2 i
3,2, 1H) , M (ML<12, 8, 7H) . B4%
AU (R <22, 20, 2000) gL, FUNMIM

L EBICANTRICOREDL S OBRINBEN 2 HET 5
LT7TATH~8H Ry, ), ST F~9H L4
Elh, BHWIIKRELLZAHETH LA, RL2ZMITR LA
BUEDREL L ORI R LTI —HFT L LHD
IR EREWVIRVWEEZZOSND.

BRKTUD L5, THFU»S 3 A LU RER
SELT D MMAIZIZ E A EAVRIRE S, —FH. 81T
PIBRCBIN L 2RI E A EXHRIRICA L, SHoZ &
Mo, FABIIETL OHOUWET A2 MEIET2
b, 325U MIET L MMIEH 1L TROB 3 5 W RETE
Arsv, ZOHOINIHAT S FHAOBRMENTSH 2
AL, IRIICR U CRERREIIIZ D75, (KRS ke
KT 5RO MEED BT ULEN D LA, 4
11b& % B 2{b e e L 0 HH M R CH 5.

B L7z & 12, gl 24 TH » 72 R o3I
LALC#bH 2D H 5 —F, T 1ILTHo72 (T
LA 2fbE e aMAERL S, F, RIDRLE2D
oo k5 1k 202t 29Kk LD
PO BRERICL > ThAAESNAMEbLHE. 20T &n
S, 1ERE 2RI LIME SN TuinI 28

- 3



MW EEL A HOEREIIBT IS

TSI - 7.

PR TR R (HAHI) &0 (AP
) THEAMBRLZLZEEZAMOR, RSO MK
BECIPERE 2S5 )] FECHRE Y 7)) L E TRer
oMl & i &, UL MR oo RAEE TLE AL A% 2
BOER 7)) P E TR LHB 2N S L2«
nTwa GEIN972, kil - F1771976a) . T3 - /4K
(1985) 1, HEEHROFREANE LR 2 /L8R4, 1
MO LR A LRSS L RBL TV, A5
PRI OB ERCEN SN D, FHRE O
b & DL b TR A S S8 2 D, R FRHWTH
5B Tl B o KA. o - 407 (19760)
i, LT (B & HCA L (R ED o
RIZ & R AT AA, MEABOIHUEBEA oMK
HOWRICHMI L2 EEHEL WD, LrL, £
LERPMEG LT EBEINEHRT, [k EOH
INEARED L HITHRAL, SHBOBEREZHEL T
20 BRI 272003 MRRE LTHRS D v,

DV OTOERBEEROIETHLY) v ITIHTTINT

FIE, AR ARBRO AN T4 248, 1AW GR
PEHI) TRAE SILDRARITIH o 7245, 19904 1CHT 2

DABE N AT C & 4 2 MOFRAEREZIRT L ) ko e,

0T A F Iy s pEEREOEMEILomITE 50
TERWD, Kb o5 7219938128V 2 B A48
—ODYEINELTHIFSN TS (F152004) . €E
YUAHOYE, Ny TahrBUNTEFDOL D ITERM
FAEMBDFCSINVE DT TIERY, B, A4
REGMOBEEM LB LZ o TRRLTWAT L
ZHMWLIY, RELEDEHOREVEFREIINL
Th, FHOBEMBLEET S E R RTKRIZHIEL
TWAIZEDRIEINS.

5) RIEEBORK

WO N 25 BHIZEZ 7284, — IS4
#EE 500, TCICHBMICHAMZ Z2HEAPRLN
oo THRNESRMF P CHE LSO TOHRMTEH S
A CHFFBERIN TV D, LEOERIZ, KIRLT
WMEAT 2700 TH Y, JERIRMEI%@EIED A
oy MEEZICC W, F RO2»SRO0CB LSS
TIEAMZEYVETITHD SN, ThoDRAf L
DELIIAHTHLHH, KRFREBERICES T 54
MW RBBBRBALTLL - BHL TRl d
5. BHEOKRIEA A = X LD B TRV HH
THbH (NIE1993c) .

vV B @ E
1. Z7—CHO%E RERBLEARONIKOF—F 2#Bu/l-MEWE (T)
1) BAF—Y T &I, 14, 17, 20, 23 K 1F26C (7§ KB T HEEMMoEY (V: ZEHE) OF
b 16L 8D) DEMNTT S U ORI L THMTT BMOBHTREELREEFROEBNTH -2
L7z& 2%, RENDGHEBO 26C TRERENL SN
FEEHFN ArRRE S
AF = T &V O
(T) (HK)

B 34 V= -0.120+0.0108T 111 92.7

HLJE N 5 st V=-0.0357+0.0037T 96 269.6

P~ b V=-0.0515+0.0052T 99 192.1

BE~ 1k V=-0.0180+0.0018T 10.0 555.4




O RILBEMRE G v v — 0 A SRBIBITRECT 83

2) B TIE, bhs B HERL E MM S ST B E T
HMCTiE4~6H, 17 KT20CTE2~31, 283CT
2101, 26CTIE 1 HEE L2 SHME¥iE20C, 23C,
26C T2 95%LLE, 17CTH90%, 14CTIX30%BLF
ERD . AURPIOEFIEE L TWDL LS b0

3) WU UUHTIE, AT RASD IR » THEALN o
PR o7 b 0D, 26CTHH30%ICEEE
oo REIOOBIMAMEF23C TR T, 28CxH

100 & L7234, 14C T668, 17C T 866, 20°C T 978,
26CT96.1 Th -7z MM X BERNYRYIFEIZE

BRRONW G720, B REZCThORE TS 4
BRAENE LI, XD D ED S 7

4) BEIOBEME, LT TOMBIZ 26T T2, 23C
T30, 200C3~4H, 17CT5~71, 14CTI10~
2HTH 72 MoWHEILl MRS, 26T
THREBMME 7L, 23CT10HHE, 20CTI13 111,
I7CT20HUTHY, TOER»SMEE TIHL26CT
2H. 23CT3H, 20C0RITCT4HTH 7.

5) MTCTHMAHTE LW, 3&A DMK %1%
M LU CTIRIRIZA » 7275, 17CEE T T okt
IR TH - 7-.

6)%%WMM%W%%DH%%MM#%H%&T@MM
BT TR AR M Mmﬁ% itYic
k@%ﬁ%%#ﬁﬁ@%ﬁﬁ otﬂﬁ%fif
VB WHEEACRIE S 7z,

o

2. WMBEOERE

1) WENOGMBILOEEEND 120, 100 g0 51
PRIZI0~ 100 T TI0OHATIZ R L, 23C ok
FUFTCRE LS B Ao I iEu i
I ML, BN E T 20, RN
Bl Trofe, T s, WIINTYWNM Lo |- #:h
HHLOD, FIKOAETEDEI K HRDLBREL FTRA
BV 295 R ORGTETLLOEEZ 5N
7.

‘)udf@&%%&wwm‘ﬂf%ﬂ&z7~#y7
T Y v A OIR AN A ST U2, AU
%@A%,mﬂxfﬁﬁm<<Z?—$/7TUV¥Z
DHIRTlbEA -7z BHANOE X IZNE v
Lo 7ohS, WENDRBINE AL ohRTHEZICER
Slp otz BN o7z A0 & HF O LI ZH W
FoRBRCIE, B HOE, RN & L EAR S
N tzs, BARLRNI L - TR HT 51T

36

3 7 (2008)

RETEAS/RIR S A7z,

3) AN oOEBEMA D, Uy TREOYNT A I HTT
Lk o, MHoOmENTETILE, MEICHES .
AMERHT MRS SR #8272,

4 BN RIE D S BN T LR 2N THEL 2 &
Bzl Nzl TRsRz UL, ¥59To
WEHVEE] 2 I L T 203 TH S 0 Th o 7.

5,

3. KROEHE

D PR ZSHNO 6 L 8DOEFTTCHELLEC
A, 23CTiE, MEHEESHUNEENSZL R, BRI
W2~ 3WEBMICWELRE — 2200 5, KHMEG
Mo 2~ 3WEMMBICRE LA 17CTWE, AW

T2 <, 2601 28C IR L 7225, XU — 27 234 <

HAHMMMBE SN, HiRC— 220206, W
BB YD) AATHD, THICHELEEBL WA E

Ez 6

2) XMoo= v S e ENO 16 L 8D, 23CH
FETFTRAELAZLEZA, MOIIIZE - TH 1HEY
#%%htﬁ WA 3 ~ 4 WM BRIZHE D, 4~5
WEMEBRICE—2 bl 2= v 7O
130 ~ 160 i Tdr - 7=,

3) LIEWEHIE, 2) L BRD K0T T TR a5 3 ETH 28
HEPOHEY . 3 H'fl"} ‘I"~f£:~ SHEMTEC AIZ% o 7e.
S ORBERFIE, WBRITA90, WETBHTH 7.

) MEHED SZRMBFE L O KR DINORIEE L LI
WAL A, BTIERMEN O S RRPTETH Y,
RN IR K 12 M L s e Sz, Mcidzdk
{EHHMNIZ L ~3MoORR Lz e shrs.

2) FEIHHGR & ik T L2, 2) E MO ZEM P T4 LA

&2 A, WG E RGN & Baa L7z, Wl oo+
W DA 2 s, W % TN 3 % ik D
Wohde, Ll WISER 3 5 Mk s - 72

) RS L oIk & 14, 17, 20, 23, 26CO&ME N

THALZZE A, JEIMPIRNIE HCTT7 1, 26CT2
HTH -7z T 14T RO 17TC TIEBRmM TdH - 72947,

20C UL LT3l HAkG iz W s iz, 14 h o1y
B EOIL 23C Tikes D 316590 TH Y, MO REE
YHEUZ 185 BT dh - 7-.

7) i

L6) D 23C TN SN 2 H A L7453, Hil 2



I BEY YT A ORI B L

~ 4 THIHIN S N0 SEEIE 96% A 1 Th - 7258
HEs > TIROM L2 4, 1NTEE & b2k
ERPHANL

4. KERICEGY B 5%

1) Hih o o M B HRIED & BHEIF o R 2, Fiii
WMoOZOOMKRETHAELZES A, REh LB
7L 6 - My ABRIZ W Sz, AT U 22 maRiE s
&TWWMT&ot# RAIRIREDN S 2D 8 HE
6 TAUTIE 9% L FISEL, 9HE 1 PARIRICEMN L
s RT H\Il[tl,f:. 9145 4 Ay LABRIZ B L 72
Az, JERIR N Rk B ok U7z 2 fko ki
T, 10 AUFRIBIN L 2o KA1 2 ko fdfk &
HE s he

2) D odE R, AR 8T 2 T~ 9 H &
2PN E L e KRR IRAE D 5 A5 Bh s
HW3PWET, RWUIZH - TR SN

3) kad2) T o R D i 5, AN 8 )1
2P S 6 YO RITRIE L 72 12 fifk & T ERTIZ P
bL7MEE e sd, JERMMAC LT 57 I & 1
2. o oRiE, 56 iU ST D,
7THHA PR EThv, Blogeild-oTLId 5
21O — 2 2553 DX, 725725 L LosHk
W RN YL A

737 —

4) Lid2) T SNSRI A S, RIS ORI
EBAEOREN IO MR R BT L7, Bk DI R )
SBULL 72 70 — FIERAFIE LT A R A R S 7
A W CHAET B MDA S A, iz, BB
L7270V —7TH RO 2 RkxH D, R
Fh HOBUNER Z R b Do BRI TRV 2 &8
N 2R Al

5) )iz xD, lﬂﬁ’i”}: 2T LD e ShT
BWIEPHSENIAh -7 T2, YEORRIZE -
FAEDEA LT Z2 WL H L 2220, AR h
0)7)‘2?}}0)}\5\«"# BRI L. BRI oA 8 % [
WT BT ERLFRIIMPEL T BE T ek 3Ihz.

W
<>
&

6) HMoOBEIFOE T, KIRFEFOIE (BH) &
KIREMFO I (H) 200 B2 BET-7 H
N RHIZELRZ 7206, BLBZANWIZEIRA
et kA% < R HFEHICR LIRA S ACE, Y
CRLRR I ERMMEA L D o7z,

7) L6 oREEO T, BA R L, MED
LTI MER A E S ks o HlIALR
NCHEERMZ S, -2 WU, 2
-G R ORI DRSNS



HLBERBESMRE v ¥ — 0 A ZTRBEIEMEELY 535 & (2008)

ARNVREMRIEAE Y > ¥ —. 2003, FEOEIRGHA [HA 0BG M BB R R EWIZ L 28 L v b A THWiE il bikk
WA SRR R - RSB ERE 815,

AR RO Bty 2xik. 2006, FROR TR Al [ RN OFEGRRZ R L 20 A THETRERANR] . SRR H
- REBEHHS 11-16

HARBED A Z/EEIREEEHMERAS. 2006 TEI Y24 DA Z/EERSEIH HORISAEWITH] 119-121.
HHRE DA TR, 1961, T2 2 74 FORFT LHIEOEBRIIDOOT, BIRISCAEIE EFEFER  44-45.

TR ATHREY. 1981, Yoo 4 A8 HARD A ZTRESE L 4R 883-905.

AR D A TR, 1985, EE Y v 7 4 A MOFEARZYE. RIS dUE R UG BRI 2 ke (RRfh)

48-50.

B DA TS, 1989, R G T U NI . E U XS AEE 106-107.
TR - MMED. 1985, TR0y Y TRIZEBITLEE Y ¥ 7 4 A Carposina niponensis WaLsmNGiaM DR 5.

TR 6:1-14.

Ferguson,l.B.,,W.Snelgar,M.Lay-Yee,C.B.Walkins and J.H.Bowecr.1998. Expression of heat shock genes in apple
fruit in field. Aust. J. Plant.Physiol. 25:155-163.

WRIET. 2006, [HADAT] ORBINTMINATK T U — 2. BERRKEEBAE S v —F L 29:23-24

Geier,P.W.1964. Population dynamics of codling moth. Cydia pomonelia (L.) (Tortricidae) .in the Australian
captal territory. A.J.Zool. 12:381-416.

TIF=9 5. 1996, SIHRM R HEE 9% LM MoFEIRL pp217. IR IERAEH Aol

ABHE. 1965, HE, MHMEEES V7 4 FOKRKROHEZITOWT, FILE¥E 378

kS IE=. 19534, —‘E—'EV/7/( AT HAGRRE. WALE T (2) :33-44.

PRSI L0 1953b. EE Y 7 A4 AT AV 1 RO HFRGEIZ > VT, InEh18 (1-2) :55-60.

ESIE-2. 1957, €2 v 7 4 FITHT RPN S €L V7 4 AOKRBIECO>WT, PiRRe 22 (4)
:370-378.

Rk - R - AR EEEY]. 1965, TE L Y 7 A MICWT A RBAMMRS . SHANIBILSEETI VAN
WD RE. R R IR 21:72-82.

dEuhEl, 1992, R REREIIML 50, ppld9. BEMEMA Kb, Hfal

JEMRSE - B2 I, 2006 REET A EARDATHM. DA ZTHAN 79 33-38.

AR -0 2004, HRVOY YT ah o FOREHENHE (1980~20024) . AL NHHAFEL 55:247-251.

FER— - BREN. 20060 Uy T AL OB EIIB ST EY Y24 AN Ao GEN. b H AR dUiE
#. 57:203-204.
Ishiguri,Y and S.Toyoshima.2006.Larval survival and development of the peach Fruit moth, Carposina sasakii
(Lepidoptera:Caeposinidae) ,in picked and unpicked apple fruit. Appl. Entomol. Zool. 41 (4) :685-690
Kawakami, F., S. Motoshima, K. Miyamoto, Y. Soma, M. Mizobuchi, M. Nakamura, T.Misumi, K. Sunagawa, M.
Moku, T. Akagawa, T. Kato, H. Akivama, T. Imamura, M. Tao, M. Kaneda. S. Sugimoto. M. Yoneda. H.
Kadoi. H. Katsumata, H. Nagai. M. Sasaki. F. Ichinohe, K. Kawashima, T. Kudo, Y. Osanai and A. Saito.
1994. Plant quarantine treatment of 'Tuji' apple for export to the United States. Res. Bull. PI. Prot. Japan
Supplement to No.30:1-80.

IG5 = - (AR, 1983, 43I AR R4 GEEER) 4

NImg3% <0 1991, BEY 27 4%, [HUOHEE &J(m%@bﬁ%”ﬁ%%%&hﬁ.n&uL

NGRS 72, 1993a. R KELLIC L %) v IO H B oMbk, Myl 47 (11) H08-511.

NS 2. 1993b. 3% LA 7B T RIIHT 2 KEEAMOIRMEIC X B, 4Ok B2 3028 16:205-206.
NIEHE =, 1993c. EES X 74 FORMEEEK., [REOFHBEICEKE] (FTMIAL - Hp®R M) . L—&
b 136-141.

JIIEEE = 2001a. NI EFIIBITLIHCFA 0TI EARE 0T AR WA 52:207-209.
JEE 2 2001h. F7BIUMVaFFaonIArF L 0TI o2l E 8 EONERE. 4611 A% B
52:210-213.

38



MW 2> v 74 HOARIZYET 5 LN

3G =, 2001c. AEE AT A UBTIIBIT L3I Ay F A a7 F I~ MEEROFEMIWHTE. JoB AW Lk
52:214-217.

RIS -2 20022, F 7B I A v F 407 HFIIROIY MILEZET A VA (TSWV) ORI B &
Ofrdp 0%, LT AR AR 53:261-263.

NG 2. 2002b, F 27 BMMICB T2 I 7 02407 HF IO ERRE L CHMNORE. JLH RN HBFHR
53:264-267.

PEEFE-—- - hlduld. 1975 BB Y 7 A4 AITHT LB I BT AL o M 29,

BEUPIE— < P RRUA. 1977, BED VA AOERBICHTAMIE L L MDKHROMBIN]. R AER. 37.77-84.

WEPPE—. 1976, TE V2 4 HOERBICHT 209 V HER R OINHIKL 0 551k 2815 H 48 5.

AMET - 8B —. 2004, BEPARRORLELZY L IH B2 ¥ =RogAdE kN ARRIFER 55284

Kim,Dong-Soon,Joon-Ho Lee & Myong-Soon Yien.2001. Temperature-dependent developement of Carposina sasakii

(Lepidoptera:Carposinidae) and its stage emeragence models. Ent. Soc. Am. 30 (2) :300-305

B - RAAET - A% —. 2002, KEPCHA (2 72—F—R1 12X 2) MOk, HILEE
55:171-172

BT PR - AR S 19650 EE Y A AOFMHNRANR A S OTPBREANICH T S %8, il 2
FeBRs s 68:1-92.

W EA. 1986, €€ ¥ ¥ 7 4 4 (Carposina niponensis WarLsinciuam) OERE & BFERIZIE T 20078, A B A G BR
F7E s 17:31-128.

HEA, 1987, V> TXBTAEEI Y24 P ONikE RS HNE. Wbk 41 (6) 23-28

Narita, H. and A. Otake.1979. Peach fruit moth,Carposina niponensis Warsiinciiam  (Lepidoptera:Carposinidae) :
bionomics and control mecasures. Rev. Plant Protec. Res. 12:40-63.

Nicholson.1954. An outline of the dynamics of animal populations. Aust. J. Zool. 2:9-65

[y 18« SENIHAEL « (s - AT, 2002, B2 v 7 4 HITHT 5 KU IIPERE U Steinernema carpocapsae®
FEE. 46l H A R GRESEY)  165.

Wk, 1998. U THWOG - FWMPBRE B~ pp270. N AMWEER S HA

KPFEY. 1986, EEY Y 24 ABABRERBEIE720E L5y 7HFIMEMOKY 4 ZOLR, LT ART
Wre. 37:165-169.

NPEElh 1989, BFAVR/EDEET Y v 7 A A MR M O RAT R B ORAE AT R L H A B 40:165-166.

MEBHE. 1980. EE > ¥ 7 4 HOFLI M AR RIS T IGAM B O RE. AL T AH I 31:155-157.

Putman,W.L.1963. The Codling moth Carpocapsa pomonella (L.) (Lepidoptera:Tortricidae) :A review with
special reference to Ontario. Proc.Entomol. Soc. Ont.22-59.

PIGAFBE - M T 000 - BOMEME - kM 22— - JINE = - BImEfR, 1999, HAlENo8 [ v TREDOHIKE T O
vyl . pp93. HAEDACH S HA

e fME - L1 EM. 1976a. €€ Y ¥ 7 4 FOEGL. FRKM#R  1:1-16.

Tl fa e - 13T 1976b. BT X 7 A AT A% B3 W LD TNEEE Y ¥ 7 4 FORFBHKRS & KIR
HRICHIT RN o, L H AR IR 27111

e fiisl - AT IEME. 1976c. TR Y X 7 A I L0958 EA W HOEDEEBANIETE Y ¥ 7 A A OKAR
Tl L H AR MEHE 27:112.

e RS - MHE - REEIR. 1977, EES 2 A P ORBIIHT L% SMEWABLI T 72082 b7 v 7D
M AARNES 5 RE 15,

Pe JBE - WEFHDE - WNiHE - REBILIE. 1981, TE Y Y 24 HFOEBICMTHME 2FE 2274 HOEMNK
. Eimh A 9.

Sekita, N., K. Kawashima, H. Aizu, S. Shirasaki and M. Yamada.1984.A short term control of Adoxophyes orana
Jasciata WaLsingiaM  (Lepidoptera:Tortricidae) by a granulosis virus in apple orchards. Appl. Entomol.
Zool. 19:498-508.

SEAEE. 1931, XL Y7 A TGRSR T, AR 26:1-28.

Toshima, A., K. Honma and S. Masaki.1961. Factors influencing the seasonal incidence and breaking of diapause

in Carposina niponensis WaLsininGiam. Japanese Jour. Appl. Zool. 5 (1) :260-269.



TARLBEHEROGUIR Y v 7 — 0 A TRBEEHT 535 5 (2008)

BISESE - (1R -0 20060 EET 74 AT D BESF OB BN L HARRFR. 57:200-202.

AN 19720 DA TRICET 2 FEFRORA P4 R A TWRMTL6 ¢ 73

). 1984, @IS Fisd U >~ TREHM. ppdd0. #Ew Hin

BNy - IDIUAER. 1960, DATHICBI 2 FHEORLEPE2 ETEL Y74 HOHUBIIBIZEREIZDWT.
BB 4 (2) :96-100.

FETPHR T - WK, 2003, HARBRZEESRAR®R, ppl203. SEEHEGTHE. ®i

Wearing, C. H.1979. Integrated control of apple pests in New Zealand. 10. Population dynamics of codling moth
in Nelson. New Zealand Journal of Zoology Vol. 6, 165-199.

TREBY. 2004, WHRMICHET 2 ) TR E WP ON D M. Wi 58 (12) :515-519.

40 -



MW EE v 7 4 HOEEIZIYT 2 LR

Bull. Apple Exp. Stn. Aomori Prefec. Agric. Forest. Res. Cent. 35 ¢ 1 - 51, 2008

Bionomics of the peach fruit moth Carposina sasakii MATSUMURA
(Lepidoptera: Carposinidae)

K6z6 Kawashima

Apple Experiment Station, Aomori Prefectural Agriculture and Forestry Research Center

Key word ! Peach fruit moth, Carposina sasakii Matsumura, developement period,

larval biology, adult biology. diapause

Summary

The peach fruit moth, Carposina sasakii MarsumuRra, is the most destructive insect pest of apples in Aomori prefecture
despite the fact that it has only one or two generations a year. If an orchard were to be left untreated for a few
years it would lose its total crop from attack by the peach fruit moth. Male confusion by pheromones has become
part of the control strategy of the peach fruit moth. However, since its use should be restricted to orchards in flat
areas, insecticides should be preventatively applied every ten days to two weeks from mid-June to late August in
the majority of orchards to meet the quality standard required by the market. The cost of insecticide applications
against this moth exceeds 50% of the total costs an average apple grower in the prefecture spends on controlling pests
in a year. This cost excludes the expense of controlling outbreaks of European red mite and two-spotted spider mite
attributable to the side-effects of insccticides used against peach fruit moth.

Although much literature on the biology of the peach fruit moth has been published, knowledge on the life history is
still controversial. The main reason for this is due to the fact that sufficient numbers of insect have not been available
for laboratory studies when they were required. The present author established a year round mass rearing system for
peach fruit moth using cold-stored immature apples. This rcadily enabled the present studies to be undertaken with

sufficient numbers of insects.

Effect of temperature on development

The developmental periods of various life stages were measured at constant temperatures of 14, 17, 20, 23 and 26 C
under a photoperiod of 16 hours light and 8 hours dark (L:D16:8). The rate of development was determined as the

reciprocal of the development period in days.

Egg stage

Five females and 5 males, all of which had been reared at 23 C . were kept in a plastic container (type A, 15x26X7cm)
containing moist paper to let them copulate randomly for 24 hours at 14,17, 20, 23 or 26 C . Next, over 50 females so
obtained were individually introduced into small covered glass dishes (4.3¢cm diameter by 1.5¢cm high) together with
a folded piece of paraffin paper for oviposition and allowed to lay eggs at the same temperature for 8 hours in the
dark phase. Since females kept at 14 and 17 C did not produce eggs because of failure to mate, the eggs produced by
females kept at 23 C were used for these temperatures.

The pieces of paraffin paper. each of which carrying eggs laid by one female, were then individually transferred into
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another small covered glass dishes containing moist paper. Ten of these dishes were collectively kept in a plastic
container (type B, 23x30x9m) containing moist paper and maintained at a constant temperature of 14, 17, 20, 23 or
26 C . These eggs were observed 2-3 hours after the beginning of the light phase each day to count hatching larvae.

The number of eggs used varied from about 500 to 1200 depending on the temperatures tested. The proportion of
eggs that hatched exceeded 90 % at temperatures of 17, 20, 23 and 26 C , but was less than 30 % at 14 C . The mean
developmental periods were 31, 16, 11, 8 and 6 days at 14, 17, 20, 23 and 26 C , respectively. The rate of development
increased linearly with increasing temperature within the range of temperatures studied (r*=0.999). The threshold for

egg development was 11.1 C , and development required 93 degree-days to complete.

Larval stage in fruit

Ten to 13 eggs laid on folded paraffin paper were inoculated onto immature apples weighing from 100 to 130 g using
a rate of one egg per 10 g. Each apple was maintained individually in a plastic container (type D, 11ecm diameter by
6 cm high) and placed at the constant temperature conditions to determine the survival rate and development period
of larvae. The number of apples used was 10 for each temperature condition with the total eggs inoculated onto these
apples being 132 irrespective of the temperature conditions.

The proportions of larvae that matured and left fruit were 24, 29, 25, 47 and 53 %, respectively at 14, 17, 20, 23 and
26°C. The developmental periods were 62, 36, 27, 20 and 22 days, respectively for these same temperatures. The
larvae spun summer cocoons to pupate at all temperatures except those placed at 14 C which spun winter cocoons
and entered diapause. Between 14 and 23C, the rate of development was approximated by a linear relationship
(+"=0.998). The development threshold for larvae was 9.6 C with a thermal constant of 270 degree-days.

The mean larval weights increased with increasing temperature between 14 and 23 ‘C but not at 26 °C, being 22, 29,
33, 34 and 32 mg at 14, 17, 20, 23 and 26 C respectively.

Period from fruit exit to adult eclosion
Mature larvae that left apples held under ambient conditions were collectively introduced into plastic containers (type
A, 15X26x7cm) containing moist sawdust and were maintained under constant temperature conditions to determine
the times of adult emergence from sawdust. The number of larvae used was not constant but varied from about 250 to
1150 depending on the temperatures.

Mean developmental periods were 46, 27, 19, 15 and 12 days respectively at 14, 17, 20, 23 and 26 C. The rate of
development was approximated by a linear relationship (+"=0.999). The development threshold was 9.9°C with a

thermal constant of 192 degree-days.

Total period from egg to adult
The rate of development from egg to adult emergence was adequately described by a linear relationship between 14

and 23 C (r*=0.999). The development threshold was 10.0 C with a thermal constant of 555 degree-days.

Larval biology

Density-dependent survival and development

Immature apples of around 100 g weight were inoculated with eggs deposited on paraffin paper in a moistened
condition. The rate of the inoculation varied from 10 to 100 eggs per fruit in 10-egg increments. These apples were
maintained at 23 C in a LD regime of 16:8 to determine the larval survival rate and development periods.

The proportion of larvae that survived to leave fruit was negatively related to egg density (+t=—0.815**); the maximum
and minimum survival were 75 and 37% respectively for 20 and 100 eggs per fruit. The average weight of mature
larvae ranged from 20 to 32 mg, and was also negatively related to density (r=-0.913%*).

The mean development period ranged from 20 to 31 days at densities of 10 to 100 eggs per fruit respectively, and

could be approximated by a linear relationship (+*=0.906).
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Effect of fruit quality on survival and development
This research comprised three series of tests. The first series used mature “Fuji” apples with two inoculation rates,

MW

11 and 25 eggs per fruit. The second one used immature fruit of the cultivars “Fuji”, “Jonathon” and “Red Delicious”
picked in early August, inoculated at a rate of 11 eggs per fruit. The third one used nearly mature fruit of the cultivars
“Fuji” and “Jonathon”, picked in early September, and inoculated at a rate of 20 eggs per fruit. The inoculated apples
were kept in plastic containers {type D, 1lcm diameter by 6cm high) maintained at 23°C in a L:D of 16:8 to determine
the survival rate and developmental periods. The number of replicates (= apples) was 12, 12, and 5 for the first,
second and third series.

Over 60 % of larvae matured to leave the fruit in the first series. In the second and third series, the survival rates
varied from fruit to fruit within each cultivar, so that no significant differences were found between the cultivars.

The mean larval weight ranged from 26 to 34 mg depending on the test fruit used but the differences were not
significant. The developmental periods were almost identical in all series except that larvae reared in immature

“Jonathon” apples in the second series took 7 days longer than the average for the remainder.

The number of larval instars

The larvae were individually reared with fresh apple flakes in small covered glass dishes (4.3cm diameter by 1.5cm
high) at 17, 20, 23 and 26 C in a LD of 16:8. Twenty larvae were used for all temperatures excepting 26 ‘C for which
30 larvae were used. The number of molts was determined by the number of sclerotized head capsules cast.
Irrespective of the sex of the resultant moth, some individuals molted three times and others four times during their
larval life. Furthermore, the same female moths produced both types of larvae. The width of the head capsule in the

final instar was almost the same regardless of the number of molts undergone.

The time larvae leaving fruit

A large number of fruit infested with larvae were kept in a large bucket (45¢cm diameter by 50cm high), the bottom
of which had been bored to create holes. The mature larvae leaving the fruit and dropping through the holes onto a
plastic washbowl (40cm diameter by 15¢m high) placed under the bucket were video-recorded for 5 consecutive days.
The recording was carried out at 23 C in a L:D of 16:8 using a dim red light during the dark phase.

Nearly 900 larvae were video-recorded dropping onto the washbowl during the 5 days period. The majority of them
dropped in the light phase, but no distinct peaks were recorded.

Adult biology

The time of adult eclosion

Mature larvae that left apples were collectively maintained to rear pupae in plastic containers (type A, 15X26x7cm)
at 17, 20, 23, or 26 C in a L:D of 16:8. The pupae obtained were continuously kept under the same rearing conditions.
A few days after the first moth appeared, emerging moths were counted every 30 minutes for 31.5 hours starting 6
hours after the beginning of the light phase.

The moths eventually emerged were 94, 147, 638 and 228 at 17, 20, 23 and 26C respectively. The majority of
these moths emerged during the light phase. Although the times when the eclosion peaked differed between the
temperature conditions, it was not possible to obtain any further information since the observation extended for only

one full light-dark cycle.

The time of female calling

The research was composed of two series using virgin female moths kept individually in plastic containers (type E,
8&m diameter by 6cm high) at 23 C in a L:D of 16:8. In the first series, 48 females were observed every 15 minutes
from the beginning of the dark phase to the beginning of the light phase and females in a calling posture counted. In
the second series, a female was video-taped from her eclosion to death and the calling behavior analyzed.

In the first series, the females were first observed adopting a calling posture 3-4 hours after the beginning of the
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dark phase and became most abundant an hour later. In the second series, the test female started calling 280 minutes
after the beginning of the first dark phase and continued for 160 minutes. For every dark period from the second and
seventh, she resumed calling 220 (range: 116-229) minutes after the beginning of the darkness and continued for 150
(range: 131-164) minutes. In the cighth and ninth darkness she did not spend time calling and died in the tenth light
phase.

The time of copulation

Forty pairs of moths were observed every few minutes, each pair being kept in a plastic container (type E. 8cm
diameter by 6em high) at 23°C in a L:D regime of 16:8, and the times when copulation started and finished were
recorded.

Copulation started 3.5 to 5 hours after the beginning of the dark phase. The pairs remained in joined for 50 to 100

minutes

Mating capacity of male moths

A fresh male moth was kept with 10 or 20 virgin females in a large plastic container (tvpe C, 17x23x16cm) in 17. 20
or 20 C . The number of male moths tested varied depending on hoth the temperature conditions and the number of
females supplied, 1.e.. 1) at 17 C |, 2 males were tested. cach supplied with 20 females. 2) at 20 C , 5 males each with
10 females. and 4 males cach with 20 females, and 3) at 23 C , 4 males each with 20 females. Immediately after each
males died, the females from that container were dissected to count the spermatophores in their copulatory bursae.
Under the assumption that the number of spermatophores represents the number of copulations, the average males

during their lives copulated 8, 9 and 6 times at 17, 20 and 23 C respectively.

Daily capacity for mating of male moths
The test was conducted in the same way as in the preceding section except that female moths were replaced daily by
fresh unmated moths, and all temperatures from 14 to 23 C were tested. The number of replicates was 2 at 14 and 17
C and 4 for the other temperatures.

Male moths could only copulate once per day irrespective of the temperature conditions. Even in cases where the
supply of fresh females was interrupted for a few days due to a shortage, the number of copulations achieved did not
increase.

The mating capacity of female moths
A fresh virgin female moth was kept with 10 freshly emerged males in a large plastic container (type C, 17x23x
16cm) at 17, 20 or 20C . There were 3 replicates at each temperature. Immediately after each females died. she was
dissected to count the spermatophores in her copulatory bursa.

Excepting one case where a female held at 26C copulated 3 times, the number of copulations each female achieved in

her life was 1 or 2.

The time of oviposition

Females that were allowed to mate randomly for a day in the large plastic container (type C,17x23x16cm) were
individually transferred to small covered glass dishes (4.3cm d. by 1.5¢m h.), each containing a folded piece of paraffin
paper for oviposition. The 30 small covered glass dishes each of which enclosed a female were placed together in
a large plastic container (type B. 23x30x9cm) maintained at 23 C in a L:D regime of 16:8. The paraffin paper was
renewed every hour to count the number of eggs laid on it.

Most females started oviposition as soon as the dark phase started. The patterns of oviposition differed from female
to female, i.e., some females continued oviposition through the dark phase, some concentrated it in earlier part and

others in later part of the dark phase. However, no females laid eggs during the light phase.

Egg oviposition, fecundity and longevity in the female

Five females and five males, all of which had been reared in the plastic container (type A, 15x26x7cm) at 23 C,

— 44



N €2y 74 HOERICIYT LI

were kept at either 20, 23 or 26 C for a day to let them copulate randomly. Then the females were individually
transferred to a small covered glass dish as used above containing a folded piece of paraffin paper for oviposition. Ten
such glass dishes were placed together in a large plastic container (type B, 23%x30%9c¢m) and maintained at the same
temperatures at which mating had taken place. In addition two groups of 10 females that had copulated at 23 C were
kept at either 14 or 17C. Until each female died, the paraffin paper in the dish was renewed every day and the eggs
laid on it counted.

The pre-oviposition period became shorter as the temperatures increased; the females started ovipositing on day 7 at
14 C and on day 2 at 26 C . Oviposition peaked on days 12-15, 6-8, 3-5, 2-5 and 2-3 respectively at 14, 17, 20, 23 and
26 ‘C with the number of eggs laid in a peak day by each female being 10-20, 20-30, 30-40, 60-80 and 80-90 for these
temperatures. During their lives the females produced 140, 200, 240, 320 and 280 eggs on average at 14, 17, 20, 23
and 26 C respectively.

Egg hatching in relation to the mother’s age

Eggs laid each day at 23 C in the preceding section were maintained at the same temperature and those hatching
were counted every day.

Of the total of 2935 eggs produced by 10 females during their lives, over 70 % were laid by day 5. Over 97 % of these
eggs hatched. The hatching proportion lowered with increasing moth age; of 366 eggs produced by females aged 8
days old and over, the proportion that hatched was 66 %.

Diapause

Proportion of diapausing larvae in relation to the time when larvae left fruit

Two abandoned apple orchards were located at Izushita in Kuroishi and at Yufune in Ajigawasa, both in the western
part of the prefecture. Every 10 days from July 30 to September 20 in the former orchard, and every 10 to 15 days
from mid-July to mid September in the latter orchard, 150 apples infested with peach fruit moth were collected.
These apples were kept in a large bucket with holes drilled in the base so that larvae that left the apples dropped
onto a plastic washbowl under the bucket and were counted every 5 days to record the time larvae left the fruit.
Larvae so collected were collectively maintained in plastic containers (type E, 8cm diameter by 6cm high) and were
divided into two groups according to whether they spun summer or winter cocoons. Larvae that spin summer cocoons
continue their development to become moths the same season while those that spin winter cocoons enter diapause to
become moths the following season. Therefore, the two groups were kept separately to determine the times of adult
emergence. All of this research was conducted in a caged room exposed to the north.

In the Izushita population, of 169 larvae that emerged from fruit collected on July 30, 44 % spun summer cocoons
and 56 % winter cocoons. The proportion of larvae that spun winter cocoons increased as the time of fruit collection
progressed reaching 100 % on August 31 and later. Of the total of 916 larvae that left the fruit collected during the
season, 12 % spun summer cocoons and 88 % winter cocoons. In the Yufune population, a similar trend was found
with the proportion entering larval diapause increasing during the season. Of the total 618 larvae, 18 % spun summer
cocoons and 82 % winter cocoons.

Larvae that spun summer cocoons turned into adults by the first 10th of September the same year, while from the
larvae that spun winter cocoons, the first adult emerged at the end of May the following year and the last one during
the second 10 days of August. The peak time of adult emergence was from the first 10 days of June to the second 10
days of July.

Development of offspring born to non-diapausing adults

Using non-diapausing moths from the Yufune population, 12 pairs were separately maintained in a plastic container
(type A, 15x26x7cm) with a piece of moist paper at 23°C in a L:D of 16:8 for 24 hours. Next, each female moth was
individually put in a plastic container ( type D, 11cm diameter by 6 em high) with 3 immature “Fuji” apples. She was

allowed to lay eggs until her death. Hatched larvae were reared in the same containers. Those larvae exiting fruit
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were counted every fifth day and were collectively kept in a type D plastic container with moist sawdust to observe
adult emergence the following year. All this research was carried out in a caged room exposed to the north.
Larvae emerged from fruit from late September to mid-October and spun the winter cocoons to enter diapause. Adult

eclosion began in late May the following year and continued until mid-July.

Effects of changing the L:D conditions on diapause

One hundred immature “Fuji” apples were each inoculated with 10 eggs, and were then divided into two lines. The
first line was kept at 23C in a L:D regime of 13:11 and the second one at 23°C in a L:D of 16:8. The former photoperiod
is considered to be a diapause-inducing condition, while the latter was not. Six days after the first egg hatched, one
fifth of the first line was transferred to the latter condition, and one fifth of the second line to the former condition.
The same reciprocal exchanges were repeated on days 9, 12 and 15. The remaining one fifth of each line was not
transferred at any time and used as the untreated control. The larvae that eventually left the fruit were followed to
observe which type of cocoon they spun.

The earlier the larvae were transferred from the shorter to longer photoperiod, the higher the proportions that span
the summer cocoons, and the earlier the larvae were transferred from the longer to shorter photoperiod, the higher

the larval proportions that spun the winter cocoons.

,467



N W BTy » 74 HOERICET 5 RN

&1 DWOREWITHTICE0 MK, WmUNRET

[17C]

LEREN FREI CHD YA (< 10"mm)

No. 1# 2 3 4 5 LG 2 3 1 5

(] 1 9 8 10 9 * 16.6 302 516 1075 s
2 7 8 7 9 11 166 302 163 633 1226
3 7 9 8 10 12 166 263 36.0 536 1057

(i) 4 8 5 8 9 * 166 409 604 1094 s
5 7 9 9 11 * 166 292 48 1000 *
6 8 8 10 10 s 175 282 468 1038 %
7 8 9 9 11 * 156 273 48 1057 *
8 10 8 10 11 * 166 263 138 100.0 %
9 9 8 g 13 * 166 282 4538 86.8 *
10 9 8 7 8 13 166 273 409 594 1113

[20C]

Rk FREWI (1) Pl (x 10"mm)

No. 1#5 2 3 1 5 L 2 3 1 5

(] 1 5 6 5 8 * 175 30.2 506 1189 s
2 5 6 6 1 * 175 302 487 1094 s
3 6 5 5 5 8 175 292 197 672 1170

[HE] 4 5 5 6 7 * 175 321 526 94.3 s
5 6 5 6 7 s 175 292 506 1139 s
6 6 6 6 8 s 166 263 177 98.1 s
7 5 6 5 5 7 156 292 129 614 1208
8 7 5 5 5 7 175 292 429 614 1151
9 8 1 5 6 7 166 263 109 536 1038
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[23TC]
el f A g (1) FilE (< 10°mm)
No. 15 2 3 4 5 1 2 3 4 5
(tE] 1 5 4 5 6 * 175 292 53.6 117.0 *
2 5 4 3 3 6 175 273 44.8 63.3 1133
3 5 4 3 4 6 15.6 26.3 37.0 60.4 1226
4 5 4 4 4 6 16.6 273 38.0 61.4 1094
[HE] 5 4 4 5 5 * 175 31.2 96.5 126.4 %
6 4 5 4 6 * 175 31.2 50.6 113.2 *
7 5 4 5 6 * 16.6 292 477 105.7 %
3 5 4 5 7 * 156 26.3 49.7 1132 *
9 5 4 3 4 6 16.6 26.3 39.0 594 113.3
10 6 4 4 4 6 156 253 37.0 60.4 1094
11 4 4 6 5 7 16.6 30.2 487 65.3 1113
[26TC]
(EREN WrE R (H) HilE (x10°mm)
No. 1#n 2 3 4 5 1 2 3 4 5
[HE] 1 4 4 3 6 * 16.6 282 458 1245 *
2 4 3 3 3 4 16.6 273 40.9 61.4 1094
3 4 3 2 3 5 175 302 419 64.3 1264
4 4 3 3 3 6 175 29.2 39.0 614 1189
(K] 5 4 3 ) 5 * 16.6 29.2 458 1133 *
6 3 3 3 3 4 16.6 273 409 60.4 111.3
7 3 5 3 6 * 175 32.1 52.6 1264 *
8 6 5 3 3 % 175 438 62.3 1170 *
9 4 3 2 4 4 15.6 26.3 419 594 1151
10 4 3 2 4 4 16.6 30.2 437 64.3 849
11 3 4 2 4 4 17.5 321 448 62.3 130.2
12 4 3 3 3 4 16.6 29.2 50.6 66.2 1075
13 4 3 4 7 * 175 30.2 51.6 117.0 *
14 4 4 3 3 4 16.6 26.3 38.0 5975 1151
15 5 3 3 3 6 16.6 244 39.0 575 117.0
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[14C7] -1

il f PALTE 0> 1B FEIN L

No. 17 2 3 4 5 7 8 9 10 1 12 13 14 15
1 - 0 0 0 0 0 0 0 0 0 0 5 0 26
2 - 0 0 0 0 0 0 0 0 0 0 0 7
3 - 0 0 0 0 0 0 0 1 12 14 95 28 21 21
4 - 0 0 0 0 0 0 0 1 7 57 23 38 10
5 - 0 0 0 0 0 1 0 0 1 13 17 83
6 - 0 0 0 0 3 18 21 0 11 29 19 2
7 - 0 0 0 0 0 0 0 1 2 60 0 0 5
8 - 0 0 0 0 0 0 0 0 7 2 8 41 9 34
9 - 0 0 0 0 0 0 0 0 0 0 1 0
10 - 0 0 4 3 0 0 2 23

[14C] -2

No. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
1 25 5 2
2 7 12 0 2 2 0 1
3 4 19 1 1 1 4 0 0 0
1 0 3 16 1 4 6 22 2 2 0
5 2 19 26 6 7 10 9 6 8 17 8 0
6 4 1 9 0 0 2 1 5 4 1 6 0 2

8 0 0 7 3 0 0 1 0 0 0 0 0 0
13 17 12 24 5 6 14 14 8 1 4 0 2 1 1

9 4 0 0 0 1 1 0 1 0 7 2 0 0
10 11 0 : 3 3 5 3 3 6 0 4 4 6

[14C1 -3

No. 31 32 33 34 35 36 37 38 39 40 it RN B
1 66 26
2 31 23
3 222 12
4 195 30
5 233 73
6 0 0 154 21
7 0 0 0 96 3
8 0 0 0 0 223 10
9 0 0 0 0 1 4 31 183
10 7 0 0 0 12 0 2 0 1 0 111 13

z) FMLHE 1 H s L
v) SECEITHRNIZERAE LT 22k sl
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[17C] -1
A FLiE o H ) I
No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
11 - 0 36 2 0 5 52 6 9 11 7 5 1 3 0
12 - 0 0 65 24 14 21 15 11 8 6 5 4 1
13 - 0 0 53 25 52 23 9 17 13 7 2 7 2
14 - 0 0 0 2 0 63 19 21 41 23 9 13 0
15 - 0 0 11 78 20 20 22 18 10 0 18 7 0
16 - 0 0 22 31 16 10 22 4 0 0 12 0 13 1
17 - 0 23 16 17 47 29 10 1 0 5 1 0
18 - 0 0 0 0 2 7 11 35 24 14 7 7 6
19 - 0 34 20 32 16 28 16 12 14 6 2 8
20 - 0 47 45 57 59 34 27 19 11 21 9 9 6
[17¢] -2
No. 16 17 18 19 20 21 22 23 24 wt BRI EL
11 0 137 4
12 5 0 183 11
13 2 1 220 12
14 4 0 4 0 199 57
15 7 5 0 1 0 217 12
16 6 1 1 0 1 140 27
17 0 0 0 0 0 160 39
18 5 3 1 1 0 129 10
19 0 1 2 1 0 0 0 0 200
20 8 6 1 4 2 0 1 0 0 374 3
[20C] -1
Rk L O 1P PEIR $L
No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
21 - 0 66 39 33 34 17 15 4 4 0
22 - 22 69 34 39 22 23 9 5 3 1
23 - 0 16 72 19 28 17 15 13 7 9 4 2 0
24 - 15 53 57 44 32 40 25 22 16 8 3 4 1
25 - 0 3 28 29 18 24 9 30 17 22 27 11 5 1
26 - 8 35 68 32 23 24 29 22 20 24 17 11 5 0
27 - 0 23 57 22 10 3 43 1 16 5 12 4 5 1
28 - 0 44 51 52 71 39 24 10 31 27 14 7 6 4
29 - 0 0 3 8 0 4 3 5 4 2 12 3 7 9
30 - 0 36 31 31 22 16 19 10 2 15 4 0 3 4
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(17C] -2

No. 16 17 18 19 Al FRINEL
11 0 137 1
21 212 4
22 227 7
23 202 10
24 320 13
25 224 20
26 19 337 56
27 0 0 202 12
28 0 1 381 11
29 15 19 33 127 99
30 0 0 0 0 193 6

[23C]

ﬂﬁlfk i FUEH D s _ —
No. 1 2 3 4 5] 6 7 3 9 10 11 12 13 14 15 il

31 - 71 7399 33 18 10 2 1 267 8
32 - 58 61 37 28 22 10 11 7 2 1 237 4
33 - 50 41 41 23 24 11 9 13 4 224 2
34 - 33 9 45 31 28 20 14 16 10 0 287 6
35 - 85 58 96 48 56 22 29 14 12 8 388 5
36 - 0 8 103 52 37 33 25 3 15 2 13 372 3
37 - 39 18 60 4 49 24 25 2] 9 5 7 0 478 7
38 - 11 0 41 21 21 19 14 10 4 9 2 0 152 6
39 - 77 33 A7 47 36 22 13 20 5 5 6 4 365 30
40 - M7 7 62 31 23 18 10 U4 3 7 9 2 4 0 399 7

[26TC]

ERON PALE O 05 N & )
No. 1 2 3 1 5 6 7 3 9 it PR
41 - 44 31 31 37 8 201 18
42 - 103 88 54 22 0 267 28
43 - 174 108 73 34 22 0 410 13
44 - 13 69 29 27 43 21 202 13
45 - 115 64 25 33 12 1 280 17
46 - 106 79 48 25 7 0 265 14
47 - 70 79 67 29 17 2 0 264 11
48 - 112 91 74 41 22 2 0 342 13
49 - 100 50 17 19 20 13 5 2 226 7
50 - 93 91 60 49 28 12 ) 0 3338 138




