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1 44.9 39.0 1,192 298 1 46.6 40.7 1,617 443
2 43.7 37.7 1,148 297 2 47.4 40.8 1,517 399
3 41.4 35.8 1,074 297 3 43.7 37.3 1,235 450
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Ky gessdE BE kKM kS Fruvs BIERY HAE
(g/100g)  (g/100g) (g/100g) (g/100g) (g/100g)  (mg/100g)  (g/100g)  (kcal/100g)
I ERX 71.1 20.8 6.6 0.0 1.5 12 0.183 143
Bk E I 70.8 23.1 4.6 0.0 1.5 98 0.249 134

£3 WHEIHTHER Gl /%) BAL mg/100 g

FassEvie ALFZY EUY  yasser suzive LIy AUV FUSY Ty RNy
FHERX 2 7 9 <1 7 <1 2 63 18 4
BREIFX 3 7 9 <1 5 <1 2 77

VAFV AFFZY A4vaATY
<1 2 2
22 5 <1 2 2

F4 WHEIHTHER Gl /%) BAL mg/100 g

AFFZY qynqyy AAYY FAYY semnys=r ERFYY UIY  wyriyryy FAXFZY XYY pg-735

=D )4
IIEX 2 2 4 1 1 49 15 <1 3 48 3 330
REX 2 2 4 2 2 57 15 <1 3 45 4 380
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at B8 X 0 0 0 0 0 0 0.085 0 0.65 0 0.22 0 0 0
B EFX 0 0 0 0 0 0 0.067 0 0.48 0 0.16 0 0 0
6 WHEOHTRESR (RafiEiEE) BAL g/100 g

SURRLAVE RYATFEVE ST hLAvE ~TEFEvE ALAVEE T4 vB TILAHER srsavem U/ — LB
POEELEY 0 0 0.23 0 0.91 0 0 0 0.28
BREIFX 0 0 0.16 0 0.66 0 0 0 0.21
KT PWESHTRER CREAFIIENIEE) BAL g/100 g
a-Y/LYB y-U/LYB IAYVIVE xqaviuzvi 77X PV s ovcoszie RAVYIVE ravaxviom
SHHRX 0 0 0 0 0 0.10 0 0.48
BREFIX 0 0 0 0 0 0.074 0 0.39
#8 BURRERY L T N DIRY A XL MR 5T
¥ 88 X ®EFX
No. #£E (em) #&#& (tm) #®E (g) =EE (mOsm) No. #£E& (em) #&#& (cm) #%&E (g) B&EE (mOsm)
1 46.7 40.6 1,438 288 1 39.7 34.4 774 419
2 36.8 32.7 779 287 2 40.4 35.2 902 390
3 47.6 42.2 1,642 319 3 42.3 36.9 1,209 396
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Bfb BRTELLLOEFELLTT D 12 13
#10 Yo T AR AR L MG IRE T
No. 2K (em) f#&E& (tm) #E (g) &EE (mOsm) B=E
1 44.3 38.7 1,230 301 #BAEELL
2 47.7 41.3 1,426 359 BKER 2 BH
3 45.4 39.2 1,309 378 BKER 4 BH
4 46.4 40.5 1,508 382 1BKEE 6 5
5 41.3 35.8 946 391 1BKER 8 5H
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X, BRAAERIC, £ 100 EFTOIAEL, T4 hU v
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ARERHI BT D& K OKIEIT X T 12, 3~
14. 0°C. N LH#EAX T 12.2~13.9°C. y#E T 12.0
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2.01X10°
10 2021 ‘
(1. 05X 10%3. 80 X 10%)
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The Dynamics of Radiocesium in the Lake Onuma

Ecosystem, Mt. Akagi
(Al )

Shun Watanabe, Kyuma Suzuki, Kin-ichi Tsunoda*!, Masanobu Mori*?, Seiichi Nohara™, Yukiko Okada™,
Seiya Nagao™

E3=]

The Fukushima Daiichi Nuclear Power Plant accident on March 11, 2011 released substantial amounts of radiocesium
(13*Cs and '*7Cs) and contaminated the environment across eastern Japan. In this study, we aimed to elucidate the temporal
dynamics of '*’Cs in the aquatic ecosystem of Lake Onuma, Mt. Akagi. We estimated the effective ecological half-life of
137Cs in fish and lake water, using 137Cs concentration survey data collected from 2011 to 2019, and single- and two-
component decay function models (SDM and TDM, respectively). TDMs provided a good fit for '3’Cs concentration
decline processes in wakasagi (Hypomesus nipponensis), pale chub (Zacco platypus), and lake water. We concluded that
137Cs concentrations approached a state of dynamic equilibrium between these aquatic organisms (wakasagi and pale
chub) and the lake water. However, SDMs better predicted decline processes in '3’Cs concentrations in charr (Salvelinus
leucomaenis), Japanese dace (Tribolodon hakonensis), and western waterweed (Elodea nuttallii). The '3’Cs mass balance
in Lake Onuma suggests that '3’Cs may be eluted from the lake bottom sediments. In summary, '*’Cs contamination
levels in Lake Onuma have significantly decreased, but monitoring surveys should continue to further our understanding

of the processes underlying this reduction.
[#RE5#554 : Impacts of Fukushima Nuclear Accident on Freshwater Environments, 199-226 (2021)]

*IGunma University, “?Kochi University, “*National Institute for Environmental Studies, **Tokyo City University,

**Kanazawa University
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Body Size Effect of Radiocesium Concentrations in

Wakasagi (Hypomesus nipponensis)
(Bl &)

Kyuma Suzuki, Shun Watanabe, Kin-ichi Tsunoda®!, Masanobu Mori*?, Seiichi Nohara™, Yukiko Okada™

L3

The Fukushima Dai-ichi Nuclear Power Plant accident on 11 March 2011 released large amounts of radiocesium ('34Cs
and '¥’Cs) and contaminated the environment of Gunma Prefecture in eastern Japan. Concentrations of 640 Bq kg™ !-wet
radiocesium were found in wakasagi (Hypomesus nipponensis) in Lake Onuma on Mt. Akagi in Gunma Prefecture in
August 2011. To elucidate the effect of body size on radiocesium levels in the Lake Onuma ecosystem, we determined
age, body weight class, and radiocesium concentrations in wakasagi from 2012 to 2019. Furthermore, we estimated the
effective ecological half-life of '3’Cs using '3’Cs concentration survey data and decay function models. A body size effect
was found for the '3’Cs concentration of wakasagi from 2012 to 2015, i.e., the '’Cs concentration increased with
increased body weight. Conversely, no body size effect was found from 2016 to 2019. This may be due to the *’Cs
concentration of the lake water stabilizing after May 2014, and wakasagi being a small plankton-feeding fish. The decay
of the '¥7Cs concentration in wakasagi at age 0+ consisted of fast- and slow-term components, and the '3’Cs concentration
decay rate was greatly reduced. Although the radiocesium contamination level of wakasagi inhabiting Lake Onuma has

decreased, contamination has continued and monitoring studies should be continued.
[#RE#3554 - Impacts of Fukushima Nuclear Accident on Freshwater Environments, 151-168 (2021)]

*IGunma University, “?Kochi University, “*National Institute for Environmental Studies, **Tokyo City University
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Radiocesium concentrations in great cormorants
(Phalacrocorax carbo) between 2011 and 2012 after the
Fukushima Dai-ichi Nuclear Power Plant accident
(Bl &)

=
Kyuma Suzuki, Shun Watanabe, Hideki Tanaka, Masanobu Mori*!, Kin-ichi Tsunoda*?
L3
Radiocesium concentrations were measured in the pectoralis muscles of great cormorant (n=36) collected from
Gunma Prefecture between November 2011 and July 2012. The '*’Cs contamination levels in great cormorant were
consistent with the 1*’Cs deposition levels on ground soil and '3’Cs concentrations in freshwater fishes. The Tag of great
cormorants were comparable with those of other birds except for copper pheasant.

[$REHMER - Analytical Sciences 38, 207-214 (2022)]

*IKochi University, “*Gunma University
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m"m";"} _____________________________________________________________________________________________________________
IO VU USSR LS ISR USRS SUSUUURRN SRS I LS 2
Z O oo A &

it 12 1 3 9 25

2 A ANRRAY AV ATFOFEAE LR O

AANNVNRATAVAR (LLF TKHVAE) v o, ) i&, ENTE 2003 48 10 A 31 BICKIRIRER » i D%
G A T, BERIRTIE 2004 E4 HICHIO TRAENTER SN, Uk, KRNOIMBIIL, AR, i,
BB EmECRAICRELTCRERWEL LI L, 2B, 2021 EE X KIVRE L2 TR - 7,

#£2 2021 FFE KOV A

HH % (FiT4E) BEtESE (%) (Ri4F)
A 0(0) B PEPE R T A S
Bor A2 0(0) 0(0)
AR 0(0) Bo i R A R A
bt 3k 0(0) 0(0)




3 EEGOEEBRAE

BihE L TRERBHAEZHEZRICRMET 272010, RNOBMELETHELTWVWDI=U~ R 2/HMK, ¥
VA 2B ERIBICANTA Y= F N A WBAXT NIV A ) COBRBBREEITo (P
TU U 2021 E9H) , TORME, ERLBRENETOYV U FLTROLNRN-TZ, TREROESR
i D E BIRFUEIL, ANVT7AY Y= F P T AL0.01 pg/e. HWEAXFTT FIH A2V 2002 pg/gT
bd, ek, BEELOBESINE (M) AREMOITEY ¥ —IZEFE LT,

4 KEHEER X ORI ERNA

(1) KEHEE

EWIRICRAGZKE L, AR s A RILOHER LY Z2ia Tk, HEERICOWTRELEE 2 M -1,
(2) FpitEMAS

R E O SRR AL & K PE T IR S h O SZREFR A 217V R IR & R G O] oG TTIE,
WEMMEZFE L, /o, BROBMEABIIRAET 8 ORRK & ROV THRF L,

REOHIE L BIREEFIEON

BOROABRE L RRRGEEZITO &L bic, RREICET R A#ET 22 LT, MBEAREL L4k
RERMEEIIE DT,

BWOREDORFEHRFLE LT, YV EZFTILARMN R a valii L=, YU XX, 1999 E254 )1 (i
M) CTEELZRRALSEINL, MREE L T2 a28AIICERL CATEINZTo 7 (R) . £,
BT RV a vk, KERBRGNOF R PAKENTHREINCL Y, HA 32 ERG 617,

£ YU EFITOANTEINRKS

tRINA B RINEE (FB) BRI EL (kL) SMEE () SEE (%)
6 H8H 1 23 17 73.9
6 H9H 1 53 19 35.8

=4 (BEMT) OFBEENSOKBEIZLY . T4 7 FARNZROEEERE A FEE L=, BRI 2021 4£4 A
22 HE 5 H 20 HICE L., REREEIZT RTho7-, 728, CPUE IZFNF 1.13 & 1.63 B/ f/ A
ThHoil,

LT TE

R MR AR 78
RS IRNIC IS 1T 2 K IE A E3E O IREL & WIRHIE 2 X 5 70, BN EZMAT Lz, b, ¥ 77 0%
HRFEBIT o2 (R) .

FHEmAERNR
fa E fip R R (g) Hi AT
X7 0 9. 47 75

(kg)

i




P B

Y7 RRRER

BB IR 2 58 LT D FIR NI ARIN KPR RIS 1T B3 7 BESNM EoRR &2 bl THY , £ 2 TORE
GMATENTI IR b TEHECTH D, Lo, WIIRESOEMIZEY . 7ol iZEd L, BAeER
RO CTHEELVOIRIIC®H o 72, & 2 TR TIE, FURI O 7 EIREI1E 2K 5 7= O RO B 21T & & b,
BFERABO—RE L THIRZIT> TW A HRFERICHAZEA L CX 7/, 2021 FiX, siFEIckkz¥d 7o
W BRI 7 < OBRIE, BRI HE T D B Z SR T E ARVRIL A RE L T2 A, 11 A 19 BICHIR R
HE (BERATHT) ARE15EEICTAZR2E, AA2A6F, 11 A 26 BHICIZIAR4RE, FA2REZHME L.
BRIP % S5k L 7=,

1 FEINDUNE F ik & 6 B AR

2021 £ 11 A 19 BB L0026 HICHRIRKIE (BFERITHT) HARFE 1AECTRBLEY Y (F1) »ho#E
O U, BEE LK PERBRYE DR Sl ~3 — NAIT 15 4 E L 722 I0K 6,000 KiZUNA L7z, FeAR%
I EmASNE L, SMEEHEB LOER L, BN - fEREE X 2 1277,

K1 VT OREIERE kL2 2E7E)

' (N=8) ? (N=6)
2K () HE (cm) RHE (ke) 2R (m K& (cm) RHE (ke)
TN 81.0 70.0 4.9 77.5 68. 0 4.8
/N 56.5 49. 5 1.6 64.0 56. 0 2.4
S 71.2 62.3 3.4 71.0 62.6 3.6

K2 BRID - SALEE R

TH H 2! w
G o> i 2k BE RS BRIAR I
PRIP H 11 H19H, 26 H
BONEE (B) 6
BRONEL CkL) 8, 336
EHIHNE (g) 0.25
FEARII . (hD) 7,521
7# R (%) 90. 2
i F M 7.0mX 1. 8mXE X 0. 4m X 2
S Akt E K FEFK
B KR (C) 12.0~16.2 (3F# 14.1°C)
SAbBHE A A 12 A 20 A
Sk FE (%) 93.4
o B Rkt U v F (Bhfa g 5t iy )
e B 391 1H11H~3A3H
FaeEmEE (Bl/ 7)) 1~5
il e (kg) 2. 42
kR (2) 5, 947
£k E (%) 93.9
i & (kg) 6. 33
B R EIRE (g) 1. 06




2 HER OB ERE & Bl IR O R
HWE 24 FROKERRE O r ot RE e, () KEHEER THA L ZFRKE B~ R
e RITR LT,

F RO e TR K L Bl A GRAIM - 10 H 1 A~12 A 25 A)

AR HEf R R () [m])5 R () ik
1998 97,019 733
1999 98, 031 516
2000 35, 995 311
2001 69, 200 729
2002 81, 700 1,090
2003 19, 500 1, 565
2004 17, 300 1, 266
2005 12, 000 2,283 7 — BRI B A
2006 26, 700 3,215 W s B ERINER A
2007 27, 400 4,769
2008 14, 660 5, 606
2009 10, 700 9, 463
2010 12, 307 8,964
2011 14, 700 15, 095
2012 18, 505 15, 889
2013 16, 742 18, 696
2014 11,610 8, 759
2015 9,711 12, 338
2016 47, 159 4,038
2017 17, 522 3, 389
2018 16, 888 4,142
2019 - 129
2020 4,572 140
2021 5, 947 36
ANLT 2 RFEM 5
ANLT7 2 EEAEE

Nt 2 HAIZ 7 2 P E RO & i o FE s EE 21T > 72,
1 eI

FERENTIIN16.6 t o7k (K1) | 205 HREERKERRE L PRIBHRMIC 6 %E
~~ 633 kg, EHHMN L LTRT 7 8EMHREMA IR 1,910 ke &2 Hff L7,

F 1 2021 RN T = il AR

FE O Jisii & (kg) R EE (%)
AKAE (EH2) 1,910 11.6
""""""" HANEEAT 858 sig
BHAEAT 6,00 6.6
A &F 16, 545 100. 0




2 BRI LOERIP - SR

2021 4FREIX, TERP DAL TWDRHE, TL7)1013 BgRER, L)1 BygE () I KR# E7 =
(") ZR LR L7 RHOFEE AEPEZIT > T2,

(1) BlfazEk

1) MR
MEACHL - 511X
BUREAIRE : 2021 426 A 24 A58 1,500 B2 Bl iRt s L CAIEHL. 8 A 6 HICHEMESENZ1T -
776
2) WEPESR (VL7113 OV R & Bif & L TR, @B RIR I PER)

MR EL - 10 1%

BUREMIRE : 2021 4R 6 H 2 H2 DAY 3,400 B2 Bl s LCRBEMMG, 6 H 10 HNH7H 16 HE
TEREZITV, RARHZHE L, 8 H 16 HICHERERR 21T -7,

B FHFAK (17~22°C)

FRfER - BlAfE (R TG JURLERDRE, B AEEHFJEAT ) % 2. 0~3. 5% A el L 72,

3) R B (MEEROR UARE I )RR BT = & g nk)

ML - 0 1R
BLAWEHIRE : 2021 4E5 A 25 2268 1,200 B & BlfafEfiift e L CfMERA., 6 A 10 S 7H 16 HE
TEBAITV, AR 28 Lz, 8 H 30 AIZHERESRR 21T - 72,

(2) RUKRHEICZ K DH7=7e 7 2 RBDOIEH

RIS R MER A 3384k U CEIN L2 pERIE. BIFE D 10EN @ L, 4%, 1 EMEBES 2 RN
DILTFRNIEEIND, £ T, R LUKEUC XV EEROME &L N RRM L7 2 oA AR L, R R
G, EREDN RO LNDREEZFFOR T2 T 2 RMAAEHT 5 2 &I LTz,

2021 #E 3 H 22 H& 4 A 1 HACIL AT [0~ & 13, 5km b3l 0 5 i KA 80 T S - Rk L7 =
# 2,000 J2 % BERS OKPERBRIGICHE LTz, 2O 7 2I3W AR L TW D ATREMEN S D720, kR
BLTWL T 2 L IBOFEEHRNORNa 7 U — MufiEm (A 80 t ) [T E L-fA &
(3.8X3.8XAKIE 0.9 mIZIXE L., KiRK 1TCOHFKTT 2 HE AR 2 3.0~4.0% TH 2 THEM L
Too R ET 2~OEAFEIOWKEIX, 2EEHORXHIOEANTHS 4 H 2 AICHBLE, 44, BE
FRIORIMHTICIZ A B EET 5 Z N PHRINZA, RRW ET7 2 oBETENIXERTHY . FHIEA NS
BEEAAT O EARD MR S, Bx BIIXZEEM T EET T 52N TERL, Z20H%HRRM ET 20
fETENITER Ch o 7o,

4 x5 5 BITH T THUE A 2 6 LB ITHE > THRIE L. KN O /K99 B 55 O f0i fll 18 O B 4 7
T, 6 HHAINLIRMICIEBEN & 2 AN HER IND LI o770, 6 H 21 HIZERI 21TV, 185
Db HEEERE L CTNAEREEZ 500 BIZHO Lz, LaL, Z0O% b IEBICHEENH 5 BRI HEE S
7eled. THIBITK 300 BEEAa 7 U — Mg VA0 t &) KB L, TORITIBELEOH
DEERIIHER E o7z,

2021 929 A 7 HIZITF)IROME 38 J&2 & R L7 ok 40 &, 9 A 13 HIZITITNR DM 45 J& & KK
W ET 2 OrE 51 BEMWTREZITV., Biic e R 2 EH Lo, MARIRIZOW T, I HE 30 fE#{K
WCOWTHREREZIToT2 & 2 A, BETH-T-,



(3) RIN - Sk
BRIN - BRI 2 & 2 1R

&2 RIN - FEIRARTL

R PRIFA A PRIP R BRIk R 1R H7= 0 ki PN E FEAR P
(%) (J7HRL) (hi) (mg) (%)
AR 8H 27 H 15 58 38, 991 0. 330 79.5
" 8 H 30 H 18 67 37, 250 0. 360 58. 8
g PE 9H 2H 77 336 43, 582 0. 385 66. 9
" 9H 3H 60 242 40, 256 0. 386 64. 6
" 9H 6H 51 237 46, 374 0.378 78.3
LA 9H 7H 38 196 51, 460 0. 390 79. 4
g PE 9H 10 H 35 180 51, 567 0. 368 62.5
L ARHL 9H 13 A 45 211 46, 843 0.393 92. 8
W PE 9H 20 H 59 288 48, 868 0. 390 58. 8
it 398 1,815

* 1LRHIY ORBIT, IR (RGN +BEHEIN) A ERIFEEC TR

3 fHRofE

SMEEFTOFARIN & BN B HMICIAE LTz, HEESMefFaBuIktas 21 R, WERIT 121 TR, KL
ZRLFRIL 86 HIRTH o T-, HADETBIITHETIEE 4 %D N THEAKZ V., BENHI KRN 25°C% E
BI5%GERE DT, TR EZMER (22~23C) T2 L ICMEKEY =7 —THAILT, ELRERIT
WNERBENZWEEZ DN D, SMEBORKB A T2T 15 49 BIZh#EEIT o7, XAFOKIEIT15CE
TE GRS DRA 7 —TOMRIXIThARNoT, SMEk okl A%k, MARIT 63 & 64 A, MEESR
X716 75 BIZ—RENZIT o7z, R LRERIT, SMEZOREARTS2 HE 58 HEICIWY BT &217-
el A MEEPIIZHORCADPHER I NI D —RIEF ORI ZIEH L, SMEBORKR BET 81 726
93 HERIC— KB EZIT -T2, TNENOFBEMREER 3 ITRT,

#3 AFROKE - WY HIRR

N TR (TR) 5 R (T 2) EEIRHE (g) AR (%)
______ e e e 2 802
______ Wepe o Leos s 029 638

R LASHD 858 701 0. 859 81.6
4 EHEHEW

UAIRXYRY LTE, 12t 12 TSk DNy FRTHER/R L, WHERICZT L—ya U aKIEL, #
WEREE 72 & & L SE R T TR LI L7z, BEEHC XM K 7 v LT (7 LT TEEASH
) | A=A MFV 2 2R TERKNSH) 24680 Uiz, 2007 0GRS OB A TIE, BRIC
FOEIZRD TR, HBEAROHEMEZM > TWD, BREEREZR4IC, FHEEENREEZ RS IR LT,



F4 U AUEEERER

H H 2 #

B3 i Ay FR (i, M5 E RS
CmEME 2021/8/24~11/29 (98 HR)
R T 12t (3 X4.9%xKE0.78 m) Hefex12@
T 0.8~ 1%HAK
Sk m 25.3~30.3C
| R Bk AL, A=A
B yavs ULV 0 fEEESBEY 4 L/E ffiRasLeoL
""""""""""""""" 4—=Ak: 0 2kg/B 0 45Tke
Cptmm 1A 3[(8:30, 11:30, 16:000
COWEEEE 2021/9/7~11/26 (8L AED)
MR efko3/4  @iUmkestkg
MR BkO U4
CompEAE A~THE

# 5  AERT A EEERAE

$ s\ LT R L) A — A M (ke) U LR B (kg)
2000 4, 095 972 1, 133

"""" 2000 e708 s 2ama
"""" 2002 6478 3924 2982
"""" 2003 4049 28618 169%
"""" 2004  3,23% 242 1,5%6
"""" 2006 43%0 343 232
"""" 2006 358 2780 128
"""" 2001 3,43 2,182 4413
"""" 2008 2801 w8 tas
"""" 2000 216 w2 Lo
"""" 2000 2,852 1867 1,067
"""" 2011 312 188 L1
"""" 2012 2493 1,584 186
"""" 2003 2812 157 1401
"""" 2014 2,390 1,344 138
"""" 2005 2217 1128 o4
"""" 2006 2,158 1,32 6%
"""" 2007 g2 180 et
"""" 208 188 s s
"""" 2009 2212 89 o937
"""" 2020 1,88 797 13
"""" 200 1,80 457 e

_10_



5 HRIFFEARD
PRI DFEANT IR o T2,

6 HREE R O A
2021 F1 H4BMMH 20222 A4 HET, 63F (RNS5¥EE, B 1¥EE) 12633 kg, F946 TE%
Hiff U7z, 2% 6 (S R B AR v HAef 2 B A L 72 1996 4EDARR D FEfE &2 T,

&6 A RO AR

i H 1 B (ke) TR () Hifif 2 5 () FECHRR 7 HH g Bk (ke)
1996 466 0. 48 959, 000 5,570
T T ar 0.38 1,247,000 5,217
1998 823 0.35 2,346,600 10,791
1999 o5 0.50 1,932,000 15,973
""" 2000 1,764  0.62 285000 22,617
""" 2000 1,635 0.67 2423000 19,118
""" 2002 1,651 0.50 3,260,000 19,118
""" 2003 1,273 0.57 2,260,000 17,656
""" 2004 818 047 1,711,000 16,004
""" 2005 98 0.37 2,770,000 14,060
""" 2006 8L 0.47 1,710,000 1584
""" 2007 450 0.45 1,060,000 12,480
""" 2008 888 054 2,261,000 11,950
""" 2000 796 092 84000 9213
""" 2000 85 o072 111,00 10,645
""" 201t 8% 0.8 100,000 7,380
""" 2012 756 0.8 4000 1,502
""" 2013 1,075 102 1,049,000 9516
""" 2014 842 093 905000 9,358
""" 2005 718 092 8000 1,50
""" 2006 1,173 1.3 9oz000 6412
""" 2007 1,049 1oL 10300 893
""" 2018 566 104 545000 8420
""" 2009 78 o094 783000 7,300
""" 20200 598 099 606000 5910
""" 202t 507 113 447,000 8565
""" 2022 6 1lsr 463000 —
~ AR R

=UTAL YA A UT O L RIBEMIEEES 21T o7, B, 2011 FEN LR EBEEE
— NG EAE ¥ — TS STV 5,

_11_



T AR
1 BlAaomk
(1) =Y~==x
1) FHIERIN R
RN DINGEMAE XY —TCHREBTLTE 2R THY . HEMOREN BIF AL Bl L LTH
% L7,
2) kR
2001 FE ORISR E ¥ —CHREE L TEERMTH Y, 2016 FIZIFRN =2~ A & L TRER
Eni [haxF] oM#AE L TERLE,
3) AF—I~y KR
1987 MFICIKEESTRIHMJEAT H S DM CEA LTz, F7o, EfEo [haxF ) offgifas LT
TR LT,
(2) ¥renv
NGHEfaE 2 —T198TAEN BB A0 I U CEE Lz TMERBGRIER (ZAFRAR) ] O=U~ A
T, AEMATEL LEH LB R AL LT 2002 £ (¥ B Y] OF T2 R4 CREERELZIT
W I EAE Y — RO, FEW ORI AL, (HEOREH#R=Y~RA] ELTELER->T
Wh, RICH T o TiE, 244 H THER L 72 ERIZ XTIk L, 34F H BAR: THIO TR L 7= M D 22
EEAL LTERINLZ, £, HAMICHE T HMENE L BWEGREE (M E) & BWEEREE(E V) 2Ry
TREEBMALE L CEMR L,
(3) ¥~A
1) BEXR
1967 AR ZZHEA N CEAf L7 R Bl L LIREE L T\ b, MRIZH 72 o TIIERIPHI F
DE—IREOREZR L, MAMORENRIFZRbOEHMAMLE L TEKLT,
2) RAR
IR7EAT OB MR L CE T2 RR OB OE R4 2004 FICEA L, HAEBE L TWD, kR
o> TIHEMOERbOE B L LTEK L,
(4) 4 UF
1983 =\ AR S O X 15 Bk Tl L7 R E Bl L LIMREIB L T b, RIch7--T
FHERWI O E N R, RENBARbOEBALE LTERLE,

2 Bl
(1) =Y=x
FHEIRR 150 B, FER 700 BB X OAF— /b~y KR 370 BE)IgGEAE Y ¥ —CHMA L L TEMR
L7z, SHICHEBRICOWTIE, ATFEICEINAIT - 7o FEF 90 B &Mkl 5 L7z,
(2) ¥>reny
NG #EfAE 24 —T600 REHME L THEKLE,
(3) ¥~A
NGt 7 —CHIER 520 B, FEEMEE ¥ —CRHEAR 1,000 228 LTHERKRLE,
(4) 497
NGB 2 —T 510 BEBME LTEM L, 5 b, 260 RBIZATFITERINEAT o 7o R PE F % kA fA
EFLT,

3 BRINRE
KfafE, SRMOBRIIEEEZER 1 ~8 IR LT,

_12_



1 =UV~vAOHEIME (FHEINR)
BRIPA B BRONEE(R)  BRIR% Chi) 1RY7Z 0 I Ch)  FBIRUNEL ChI)  FEAR=R (%)
9 A 16 H 13 32, 341 2, 488 25, 614 79.2
9 A 22 H 5 10,911 2,182 9,253 84. 8
At 18 43, 252 34, 867
2 =UvZ2AORIINEKE (FHER)
BIPA B BRONEE(R)  BRIR% Chi) 1RY7Z 0 I Ch)  FBIRUNEL ChI)  FEAR=R (%)
12H 9H 40 109, 717 2, 743 95,015 86. 6
12 A4 16 H 36 95, 440 2,651 65, 854 69. 0
it 76 205, 157 160, 869
#£3 =V ZAORIIMEHE (AF =~y FR)
BIPA B BRONEE(R) BRI (hD) 1RSI ) FBEIRONE (L) IR (%)
12H 9H 95 163, 612 1,722 115, 837 70. 8
12 4 15 H 35 60, 629 1,732 42,925 70. 8
Bt 130 224, 241 158, 762
K4 =UAORIINEE ("2 ATF HEREXATFT -~y REAN)
BIPA B BRONEE(R) BRI (hD) 1RSI Chn)  FBEIRONE (L)  FBHIRR (%)
115 9H 25 () 85, 523 3,421 75, 603 88. 4
11 A 17 H 18 53, 034 2, 946 44, 761 84. 4
15 (i f) 63, 075 4,205 52, 983 84. 0
11 A 24 H 30 67, 621 2, 254 58, 695 86. 8
21 () 74, 163 3,532 66, 895 90. 2
128 2H 57 128, 594 2, 256 108, 534 84. 4
9 (RepEfa) 30, 419 3, 380 24, 701 81.2
Al 175 502, 429 432,172
5 FTrbhU oINS
BRIPA B BRONEE(R)  BRIR% (ki) 1Y I Chr)  FBIRIIEChr)  FEAR=R (%)
10H 7H 9 39, 074 4,342 22, 272 57.0
10 A 14 H 16 61, 795 3, 862 33, 246 53.8
10 A 21 H 60 246, 731 4,112 146, 851 59.5
10 A 28 H 62 265, 200 4,277 211, 099 79.6
11H 4H 15 48, 449 3,230 33, 139 68. 4
Al 162 661, 249 446, 607

_13_



6 TAOEINKMKE (BER)
BINA B BIVRE (R  BIREChD) 1RM720 IRE Chn)  FRERIREL CRD)  FEHR=E (%)
10H 4H 258 301, 327 1,168 285, 056 94. 6
10 4 13 H 84 100, 045 1,191 88, 840 88.8
At 342 401, 372 373, 896
KT Y AOHIPEE (HFAER)
BINA B BIVRE (R  BIREChD) 1RM720 IRE Chn)  RERIREL CRD)  FEHR=E (%)
10H 5H 156 160, 117 1,026 130, 244 80. 6
10H 8 H 82 124, 643 1,520 105, 625 84.0
104 12 H 91 144, 004 1,582 117, 554 80. 2
10 4 15 A 62 102, 700 1, 656 91, 101 90. 0
10 4 19 A 62 86, 773 1, 399 71,524 82. 4
Bt 453 618, 237 516, 048
#F8 AU ORI R
BINA R BRINEE(R)  BRIPER (k) 1Y IR Chn)  FEERIPEL ChL)  FEHR=E (%)
11 A 8H 109 126, 224 1,158 87, 094 69. 0
166 (s 211, 572 1,275 193, 800 91.6
11 A 16 H 72 87, 254 1,212 41, 882 48.0
26 (irefa) 33, 523 1, 289 27, 489 82. 0
it 373 458, 573 350, 265

WERBGR = O~ 2B (LR

2018 fEIZ4FEH THID TR LB O H R R M2 /ER L Tk E L=, EHLEZRED=4F
EABHERITZ 5% ThoT (F) .

* AERGRR DL B R

R () AR R BLER (%) RSO R (kg)
AR P et RS
75 2. 28
22 31 36
2 E BB EFRERY A XOREY

2020 -2 AlZA 7 A b~—THE{L#HAI L7z e Y (1+) #3~6 A LAETEFEHEED 1.2 %
BICHE LK (1.2 FX) LR L FICRELEX (1.5 X)) #i%if/z, 6 A LaEc1a, @K
HE (2E, KE, KE) L&k, k= (11 A) FTHEL, EFOKRY A XL 24FEHORARIIZON
TR LI LA, 2FEAKTFITHAT DA AERORERBI AR O Fc/ MAEIL 1.2 f5X T 202 g (F1) |
LEMEXTI99 g (£2) Tholoizw, 2 H EAICBWT, KE 200 g Ll EOfEEZENTS Z LT, #

_14_



12 F B ITHRAT DA R 2 FANIERT D TREMEA IR S L7z,

#F1 1L2ERKICBITAEREOHS
2A2A 381H 4818 586 682H
R (n=19) ¥ (g) £SD 179+ 36 217+43 291+62 385+ 78 425+75
Bh-]&K (g) 120—274  150—341  204—478  270—612  307—624
A X (n=5) F#5 (g) £SD 227+23 294+42 407 +62 551+ 86 617 +97
Bh-&K (g) 202—257  252—357  354—513  472—-706  524-799
X ZX (n=3) T (g) £SD 248+53 297+ 66 407+86  550+119  628+135
Bh-8K (g) 182—311  218—-379  313-520  429-712  499-814

#2 L5EXKICBITA2RECHE
2A2H 381H 4818 5868 682H
KE# (n=25)  F¥5 (g) £SD 187+37 230+45 326+66 449+86 527 +98
Bh-8&K (g) 137-276  165—323  240-479  326—622  382-729
EA R (n=4) ¥ (g) £SD 278+ 47 358 +59 482+80  652+101  766+114
Bh-gK (g) 199-321  257-408  351-565  484—748  573—868
AR (n=1) FE (g) 139 179 268 404 473

=T ER (A UHREKE) FHE

2021 4 10 H 29 BICH M (P2 EHBT) ICHAT L= 7 ZRICBWT, 5K 700 m EiRofAalD
DOWEETOR, BIRICE D A T OEINRERRMIEL &2 78 L=, 2021 FEOFEIIRER I KIT 63 THoT-
(=) .

150 -~

120 A

B

R

73 90

&

B 60 -

o

* =L oL LCARALAALIL

O ||||I|.|I| IIIIIIIIIIIIIIIIIIII IIIII

logigogugugigigedododugogiogdogiogedoddogiogidogidodigugodcdey
e L REEBEREE R
23T L23ARRIRRIRIIIRIRRRIR]IRRRRIKRRRR
B AU T O REIRPRE R D A IR 28 B
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6 WREBRRORERE - zE
(1) KPERBGIIEHRE GldlEzate) USNOKERREEITE R

BE4 (G174 W N
KR LY [&FH] AT WZE 1 TREE O KPE]
%53 & [FE] R LA L D H7-72 7 2 2K DO B3

(mf346H) | DKETENS] THEROKERBEE ] 2R ELELEL
GRBRBFZED 6] A U T ORI L kR A OB Bt

(2) KPERBRYS LM OHKE 25 FIRBER 2 R <)
RO BifEH) R e 4 i B A

Txua—T7 v I F— | NaRFORREFEICINT -GG R (JIGERAE Y ¥ —)
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