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(HA) (HA) (cm) U U B kg/a) kel (%) (%) (g)
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hIa<FGk#) 724 10. 5 0.9 58 6.2 55.6  30.5 90  33.2 ot
NTEF 721 10. 3 1.8 68 6.1 110.5 47.4 104 285 2k
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R 9.29 0.1 51 10.5 2.3
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596 50.1 30.3 100 94 59 27.4
788 65. 1 38.9 128 112 99 27.6

10, 8 1.0 75 12.2 2.4
ERO10. 9 2.2 88 12.0 1.3
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YeHYIA5.9%, FYLAAIN32.5%THO, H
S50 INTYEeRY | THREORENDEN >/, £
2, THEROEENREARIIBNTD, INTEeh
U] OHERFRIT2.2% T, 1FHYLAA] DB.5% LD
Dlamoiz, NS5O EMS, INTYERU | OAMN
[FHLAA] KD BMHEEHEINBNEFT A S,

4. {EBREMM (&1, 12, 13, 14)
TBBRICBNT, 77 MO EAWTHEEY
DR (BER) Cxd 5EhnitEzREL . BRED

&1 BRIEHOEIRITH T HIEFEORERBEE (1994~1997F D 4 HEF1)

BE KK ’ — PR

H R E T £ &

s T cC T/ | T C

T/C(%) T C

T/C(%) T C T/C(%)

NvERY | 315 34.6 91 1.51 1.87

FHELAA | 30.1 33.5 90 1.48 1. 80
FIALAA | 15.2 27.7 95 1.22 1.77

24.0 24.7 97 11.3 15.9 71

E1) FEfEsE D 48, 18 (B) 13 (R) COERUEZTo /.

2) TRRRUEK, CRRELAERZEZRT,
3) AEMAES Ry b, 108K,

4) ThILARA] & TFHLRAA] BENTNEFMERPB LB OEERETH S,
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12 (KROER b OB, HEBIUREEER (19964F)

ALEE B A% NYEeAHY FHLARA NEFAYS
H% FRTERK L3 EHEHER %) | B B34 EHHRR%) | B g EHHRE (%)
1~7 13.3 8.0 60 24.8 14.5 59 9.3 0.8 8
8~14 20.5 12.0 59 12.0 5.8 48 18.3 1.5 8
15~21 16.0 8.3 52 11.0 3.3 30 18.3 6.3 34
22~28 20.8 6.5 . 3L | .20 L3 6 | 2.8 8.3 0
g 70.6 34.8 49 67.8 24.9 37 66. 7 16.9 25
#1) UEFHRERRI0OEHERERARBRICEC.
2) FAEBEBIZI2 Ry M4EKTH S
£13 KIBUETTOZRER (19974)
JLEEBR AR NYEHY FHYLAA R AR A
H FEEE SRR THE®G) | AEEER HIEE ZRE® | AEER R ZHRO%
38 37 97 39 31 79 42 40 95
2 63 54 86 27 25 93 61 50 82
4 60 54 90 24 21 88 25 17 68
6 28 18 64 21 10 48 28 7 25
8 28 16 57 28 12 43 34 3 9
0] 2 1w 63 | 2 9 2 % 8 23
| 244 9% 80 171 108 63 225 125 56
1) BEARLDERISCOKBNE & EXNE 50%) 211>/,
2) BATEIOEBICHEEZFRL, HKEORENALNDIBDEZREILEL -,
F14 G HERHGERBIC BT DR (1994~ 1997F D 4 HED )
O BRI (A B) FRERE (/B HhiE(g) FEE (kg/a)
i T c T/C T c T/C T c T/C T c T/C
Nvesy 1013 9.29 14 | 76.9 783 98 | 23.7 262 90 | 28.2(103) 323 87
FHLZA 11017 10. 6 11 | 72.7  68.6 106 | 24.7 29.8 83 | 27.4(100) 33.7 81
h=azxx | 1019 10.7 12 | 52.8 588 90 | 28.9 33.3 8 | 22.0(80) 3.5 70
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FEXtE103% 2R LTz, £/, FEEO BRI
87% T, TFHLAA] DEIBITHARDRE N,

INSORRID . INTEAY ) OBRFEMOEIRIC
M LEFMEBIPHEHICB I 2EEL (F5L2
A KDRPEDLEEA S
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YEF I LAADTE1I00% E LR (%) TH S,

5. arNA REEN

2N IEEEMEE LT, a1 oAy REB
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BREMEDEKMET NS — L EN ETF 5N 5,

(1) &M (E15)

AEE RN L A REEORERBRTIZ, HEE
MINYEAY] TI%, TFHLZAA] TRIT% TH
o7z, BMEEMOERFETHS (HUavh OH
KRII2B%THD, INTEeAY ) ORERIZEHES X
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(2) BRTFHEXREGMNS (X15)

EREETORTEREGMSIE INvEeAY ) A
13.4cm, T34 L XA A518. 1emT, B TIE T
AU A8, 3cm, [F5 LA A H23.0cmTH o =,
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S 40 |
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P
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o 1 1 i 1

10/1 10/11 10/21 10/31 11/10
A/8

B3 REWLBOZEKGOHB (TBER, 19966F)

A—A:FHLIA

£15 HERLBTEXHMNEOFAERSK

-0 :/\vth)

|16 2N IR (19966F)

(1994~ 19974E D 4 HAE DY) NYeR) | FHLIA
P B (%) %Tﬁﬁﬁﬁﬁwm e (0/s) 0.73 0.67
B Rl MOEE (cm) 8.1 7.5
=D 9 13.4 18.3 KIEHEE (%) 0.1 0.0
FILAA 9 18.1 23.0 SaOMEBEAK %) | 03 | 0.2
hVaSAH 25 16.5 18.7 R BIEE L (%) 0.4 0.2
1) BERIIBAMBME (60C, 3K IKkBR TERIEE (%) 0.1 0.2
BT, FHLAARS, NS HIBOEES EHHEE (%) 0.3 0.1
BTH5, BELHEE (%) 0.2 0.0
2) BT OB AR ABEIE 60cm x Bk AFELEE (%) 0.0 0.0
R120em T 1k 2 A7, EEAEASBENE60c x BRI 5 cn mEEs (%) | oe T 0.3
T1#1EITH S, BHA% (%) 1.0 0.5
1) RBBF LN CRREBAIZIIA T BT
3,
TOZENS, INYENY | ORTFEEEHL [+ 2) B3 NS LHECATS0 (B=S By TS 74
£N0),

FLAA] KOENA, BREICKD 32 NA I
XEORNVEEZTEDSLEEX D,

(3) miEtRTE

TRBROEENRERR (R7) BT 5HNRE
B, IhYeEAY] 2501 () T, TFHYLAA] M
LO(D) Th-ol, £7=, BIRVHERT 2B (&
9) TORMKREER, ThYeHhUHL2 () T, I+
FLARA|TIE2.2 () Tholze TNH5DTEMNS,
IR ThAYEAD ) OB TFH¥LAA] &0
HWWEE A D,

(4) REEOZEKIOET (M3)

BB DOEK DR THBEREL LTS,
[F57 L2 A I TIIHEORBIZE B DETIIECH,
THHRD, INYEAY ) TREFIETFLEZ, 20
Todd, T 2INA IR REARZ K540 % I BE L -
B T)xvefy ) TI0OH19BATH#, TFH¥ LA A T
WBI0A27THRIETH D, BELF LEMEWESNS O
SN LT REIR A IR T L,

3) MIBRIIRBERRIE AR S HEBEAOERH TH S,

(5) TN IR (F16)

TR LB D EHIRHT TRIBEREBITICE S a2 N
CIRERBEERL, N REICEDIEORK
BRI INVYEHY | TLO%, [FH¥LAA) T0.5%
THo, MEELEBEERZRDO T, R
WI11H 7 BICEBL 7275, Z OO LR TOHE
BRAREETIE, Ny REOMENERICL SHFEIZ
Dir < MAERTHETEEICGENVEZIR S - =,
6. YAXL AP FavELUS A1 XDILRFIE

s

INYEeAY) OB THS TTR6795) BLUR
BThd IF¥RTL] X, WIhdyyF1 XA bt
CFaTEFNEY A TOWEREFREEIHELTES
T, EHERERBOBER, Th b)) oEyitd
g THo 7=,
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7. FERS B LN #E M

(1) FERS (ELD

INYEAY ) OHEACHEHOSHERIT, THE
REFEANEDOFHET, 38.2%&22.6% THo /.
INSERRIT, WIhd ThALZRA] K0IE T+
FLAAITERIL, TF5 LA A LR, AEAS
BIIE, HIEWSEBIFTEERS. —F, HEEER S
ERRIBIABT, [(FYLAAIBEIUTRIALZAA]
ERERMD =,

(2) SEmIEE (£18)

TROBMERBOME, SRNEICEETIEIN
BEEFMHMERIITFILAZA] R TRILAA &
KERMD =, i, SETETHEELR2EROE
X (BEWTRREE) 13, WTNOREBERITS, ThI LA A
E0EFESML, FHYLAA] KD ENLD . BR
DOEHIFHICBNTIE, HREBAETIRILZA A
E0EDMN TFHFLAA] WT, EFMIEEICBN
THICHERL EDFMTH o 7=,

RIT  TERDIHTRBREAR (1994~ 1997F D 4 HEFH)

B A % 5 A ® (%)

HEH L] id B
NYEHY 38.2 22.6 11.4
FHLAA 39.7 21.6 10.7
PILAA 42.7 19.8 11.1

TE1) SARIEKYTOXTH %,
2) AL, LR SRR S A RIGE R
HE, ERENSEE T o) —VRBREICK D,

®18 GRORMIERBARM (19964, HEAM)
NYERY | FHLAA | FILAA

J50RH | W7k 2R (%) 2. 2% 2. 2% 2. 2%
KRG | IBHER (%) 0.83 1.16 1.61
S| SHHERE %) 4.20 4,27 4.73
SHIE %) 80.2 79.0 80.5
THRERS %) 9.84 9.61 9.82
B R (%), 65.1 63. 1 65. 2
2% | Wk |GDL 79 60 108
THE | HifCa 81 65 101
(g/cw’) | kMg 64 49 81
ERE 4N -] i@ TiE &
EAii] =D & T EiE

Hek nEhHE B [HR- <K
W BRELM| XSV B

EFEIbHD ROHGM | IZHEM (PP ENE
Gl FheTn | BEhedTn | EE

we fegii! gl 0 R

el FHCRIRERL | B HRRRL | S RERL

) BHEA GDL (VN3 /FNVH T k) :0.25%,
FiltCa (BEEEA)L D L) 1 0.40%, (Mg GR{L
RTRTTL) 10.25%

(3) WEmIwEHE (£19)

MEDOREABROER, INTEHY | OEEKRTP
MEOEEEBIUHEAOERITMII, wihd IF
FLAA] ETHoz,

(4) FEImI@EE (%£20)

BHE (R4 Nv D) OERBROER, Ihveh
U] & TFYLAA] MORKTHD, RETMOFE
NG Td - 72,

(5) mRmEMT@EME (F21)

TR DERBRORER, N YEAY 11T THFHILR
Al LRk, EBHIZIELPTL, BLAEORKD
B, BEEIRENK EDOMMNDBDT, BIZED
MIMHY, KBREMND . REERMIZHRHEEIZE
BWLTHY, REZITNE SREOKMENEETE
5EDFMTH > 7=,

6) BHLOUMIBEME (F22)

RKELBRLIIEAMNICBOWTERAOBHRICRME
WREMTHY, BERNEND ZENSEBHAED T+

19 MO ORIERBAM (19964, FLIRKH)

NYEHY FELAA
FELREHRKE (fF) 2. 1965 2. 1945
RE | EEMME () 2. 0845 2. 081%
X=E EE (g) 105~115 105~115
EH&E (%) 0 0
W BE (g) 105 106
38 {Lx/a%/bx}| 47.3/9.5/25.5 | 46.4/9.8/26.8
EhE fi8 95 95
YA (=55 95 95
£ 3] 100 100
T 95 95
S E ok 98 95
FUOERZTR 2L L
e 98 95

F1) B, LxBIE, axfRik (&), bxg
%, EEhENRT.
2) BREFHMEIIIOAHRZRER E L CEHETH 2.

R0 EZ (R Ny D) ORMIERABRMM
(19964F, FHIH)

NYEH) FH LA A
BRAEERMMNNL (5 2.34 2.36
AREREEHEREML (5 2.34 2.34
BRI (%) 99.9 100. 0
"AHD | & POMOBHELD
FOffi | Bk 2RIV NHD | EFHHNDH D

A FHLAA LS
o T EEE
R B R FHLARXERE

) FERXER TR EEERL 2.
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&2 KR ORIEABAE (19985, RETH)

o omon P 2B ESRE  REFE SRR J5E @

i (%) (%) (%) (%) (%) (%) Y X y
NYEHY 47.4 14.42 71.01 1.930 22.73 6. 28 13.0 0.470 0. 403
FHYLAA 47.2 14.56 76. 30 1.937 22.83 6.03 13.8 0.470 0.404

Ff: INYEAVL & TFYLAA] OBE2 AT, EHITHELDTL, BREDRKBEN /-, BKEIIRSMFA
OHIM NS DT, AIZHEPLHIND D, KOEM /2. IRAKBIZHREMIZHEL TWd, BEBRETAREEZTNTE, &
MEOYRMNRETELEEZD,
) %RMOHAHRY

HWABEG 68|, Kira1%, BIEBEI2. 3%, AR —Ilid ke,

FKICIIEER S LB 2 0 1 kelo D= 2 x 10°&2x 1009272 B K 5 1M,

30°CIZTE0ABARR, FB:.

g2 KEbLLAIEABASE (199F, BREBSH)

H H #F il
R FHLAARBBBOE OMIMERALBDIREANH DA, NTEAVITER ST,
HRO® | FHLAACHRDPLOER (E8) PETASGEELARRERSHRS,

E 320 FHLARXTHRRE O LBVE B THEBRERENHRS.
HOKE | FYLAZAAHREWNEIDELAPDSTRAULKRELRSED, BHAY Y MiH 5D,

- SO LEHICE>TRERZEEDNS, £/, EAOBMERICHATL Z LA SEBREREFEILAR
KAFTLILEND DD, BT I LAAAZIVROLWRAERIES EEDN 5.

£R23 EREAAMFICBITDRBRE (1995~19974)

m o B E B’ F Td 7 &
% K ¥ £ &£ E£E R

RS (S2FF) R WooW o & K x ® 3% ® =
FE) BE  m GUH G ) (&)

I (@£ NYehY) 8. 2 10. 6 67 73.9 31.5 108 27.8 2 rh

FHLAA 8.3 10.14
O (+B - L) &8 Nvehy 728 1005

87 67.5 29.1 100 29.2 2
57 75.9 25.8 97 27.1 2F
FEHLAA 7.29 10. 10 75 72.3 26.7 100 29.1 2
m (k)i NYehY 7.25 9.26 58 81.5 30.3 98 25.9 2T
FEHYLAA 7.27 10. 4 » 81 73.6 30.8 100 28.1 3
) HBRER T (EE) AEBET, E_EET, NEKETTENS » BT
I (B 3 EWRET, THREr, SHSHET, EHIA, SALRsT, BEEET, FHIERT, KRBT,
O (BND SROMET, ERET, R0, EER], O (F#) STMEETT, 300
M (1) V3BT, EREFH TENGE HFT.

o B2

FLAA] MMERAEINTVS, b L ORIEABRDKE VL ERAEX LR108% T, MEIRFASFTH O, BIREER
R, [FYLAA TRYERBOEDOENEAELIZDR INEIND T, WK S T T, RREMAN TF 5 LA A
RMRB5M INvehy) Ki3Rehd, £, T4 KOS5 HRL, NEIFEMES 7%, &HE S HE

LARA ] ITHEBL TRERAVNIWIZH b 55 £< WTHolm, EER I TIE, RN (F5 L2 A
FILRKEDOHRL ERDBIZDEEVENEL, KED KO8 HEL, WNEIIFEMFENHI8Y%, HEITPODME
PLEEICESDTRBELEVIFMTo 2, 277,

NV BEES L ORIE FOEE 2. WALOZR ‘
BRI EOREE LTIE, 51 Kb LRIEHA588
1. FHiEEh ROTHRBREZ2HEST 2L EHIC, BRBIOHELL
BEEMIIILEED RN THRRFE DR L W1 = aO—NOREKIIEDEIE, YMXAREF
(thRE 2R <), ME, b, EEgsloznic a7 O T, REBBANDIEM ISR,
W ALMBTHL, TN SHIICHIT 5B SERE BERBEODETEETDZZE, BLUERHICELD
RNMABEDEE LRI R LIz, HIHER TIZBNWT HMINSHEHEINSIOTHRICEEL AN SERBIZED
g, TR LAZAA I LU TRAAS HEL, NE 52L&, EThHd,
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V = -

NV E DU NSRS < &2 2 I THEMR IR
ZHANEMGBOEREEESLL, BREHOBER
HThd ITR6795) 28, faENEZNOBE
METHD [FHYKRTL) 2RETIHEGHELIVER
TNz, ABFEIIISIFEIIRE I N, LIRIAFEERET
LA ERL =, RECEBNAERITE, ZOM
BIEREDHEEICLLEHBROBANS, EFEHEDOE
YUNLORERABARBIIBITLAEZEND S, Lh
LU, BIERSIIFMEOBXIC L 2HROXEE 2T T
T UBHRE LRI 0ET, £/-, BEED
HESED, (h3a<xF 120 ThIFRT L) 90HRK
INTHRESERRIEIN TR EREX, £ED
BEERAR T2 TH S, 5 LIikh, 199B3FEOKE
ERXXDGEIBRICARL T, Ihe224BICEFE
FOEEARGENWARE<EDEREA- -, A,
MEIZ B DT T BRFER OB 20 S IEARRER
OEEMIHBZIN, E0OTRARENEKLE
ERD I WIERIEIZ B WT, 41 XIEDBA LFEE
DI=DIT, REEE EENRIE TR MAENHE < KD
ENTWz, THLERKEOBE, INTYERY ] E,
BHANE S Tt <, BREE T N I
BIZR< 2 &5, 19984 Il RS IC R A
INBIEELHT,

INYERY ) ORERFHEIIBAHNENZELTH
5, LML, BEO [+3R6795 ] 24k, RO I+
ZIRT L BPEOBRTH--Z M5, TEHEE
ERELUSYIEIERBZIZREAMIRD BiFehnT
Wighhok, 1 XTIIRBMMEICHETL2EEERE
LTRRBEFRHSNTED, ZThETIZS5DDE
TR (EI, E2, E3, E4, E5) > " "hREESN,
I SIRIAF =B EOEENERHI N TN S, BkiE
RFEIELEHNT, BEEZBIIRIET 2BETFT, MEE
HEHICKDRAGMBET 2 K2R R FIBRET,
ENTHS, tBEOX D REREICERT 2R/ T
13, —HOREEZRE, RHICK SR OBEI/NS
<ERZHEZERL, BinTFEI3ed/ed, ed/edTH B &
NAEINTNS?, MOMRELTFE], E2BXTVES
1, BERSMA SIZEFRE< RBECEET 28T T,
WTNBBANBEAIIE LEETH Y, ERNIZEIT
KEW, TNHEGETFREXRMICHIMEZEL, 5
ETHADEERERTH > THMOETEADSH
FERMTHDE, TNEOMEBHEBINT, H4EL
3%, £Di=d, B RATOXRRYMAEEIL T
WTHEBERTFEHNERDLFENH D, Tho OHE
RTIIMERACEOEREE (SENPSERER) ~&

Bt (RETEERELRVWLATOR) OB EEH
AU, HOXRBEMNSIFRTERNVWZIEDROE
BNENDZENH2Y, AHEE T, FL.&F, TH
A2 ERIGRIE LSS F L, THIH T 6 RKEEE2 TR B
IZHEER L7228, T o BB ORBIZ 9 H30H~10
H7HT, FARCHEL RO 156795 #3104
3H, RED IFH1K<L | MNI0H6 HT, LIV
B2l x 28R NEEINE. 20D INYERY )
DEBMIT, BRBLETFOMMALVAECLREADE
GFREBREL-ZEICLD EHEING, £,
DFIMSBbMEL DI, BRBEFICETSELET
RO#EIRBFHMSIIR#ETHD, BE, TBER
Tid, DNALXNWNOEZRERZFIAL THRRBERGET
T 2BETHOREERZRALDI ELTNS,
INVEAY] OB =20, MK\
ETHB, LML, £REDT BEOMEEEREDOX
SR OB R BIRBE TORKRERT, &
RENZHOTIEHARN, BFEIZE>TEWESRD
L3, BRERICBWT 3 ERIBEE (19884 (F,),
19914F (Fs) BETI9934FE (Fu) ITHEBL, O
B, RN ENEFEINT, FRB#MEEIN
I ETHD. Y1 ADHE, BEOKREHETHE
SDIEMHERICESTHERL, EEBEL KO
HEHEOBEMTHRT D %NS, BEHEIRER
HOWIEEREHT S Z L3N TLHES T, =
2L, TBERTIE, 19983FE0OARBEEICEREEN
Dlamo =B - REOETRE R LB, REIFL 4
B, HEEEEGFOLDITEDREONDOEETREN
BETHIELEERAHLEY, 20—D213, &HIZHN
THEEDOFLIERE DM RREE N RET SHT, &
NomMEEBICEEHOTINS 2 Z&Ehs, FlE
EMEIRIEEL THHEEDBRWEIREREIIKIE & 3%k
NTHEL, BE2EHTI2EETHZ, ZOEEH
BE2RHBLZORBAAADT A XEBI N —TThD
A, S IRNRIERE OFEDH EITIT 2 3t EHEE
BLTWAZEEZRELTVD?, HH5—D0DRII,
MHEBEE) 0L D ICEEY D OEELSLENEIT, KR
IR BHEMEDLENWRME, ERICELERDZNAEDIT,
BEZEETIEETH S, EROHMMIIIFEERD
BAENERT, ZHIEATROBREBEL T OEENK
ZW, INYEAY ) OEFTRHEEZREL KR, o
SOEIZIZU TR ES W &0, BEREC
BESHBVWEEEEZEL TS EEBbhs, ¥ 1
A ORTEINRIRIC K 55 REEIIMMESRE K 0 HEtEER
EOEREZIERL TWAZ EMNASMIIE->TRDY,
INYERY KR T TOZHEDRERNEN -2
Z &S (K12, 13), FABEOEN /- BEHKIE KT
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B R SN T HENE—REONDOF . EFICDONVT,
HE[EEEBEERE LR LUZER, @S0 7EE
BERERAARTEVWERIZG D Z 28D, -,
Takahashi and Asanuma® | Z E£EGIZCBET A7 1YV I 1 >
ZAWT, HBETTORKOESENAHERKELDBE
RRTEVWIEZRHELTWS, 5D ENnBG,
e Em LS5 L THRELDBEOHFVENEE
bh, +BERTIE, BHE AHREOMSHEEZ 1S
CUmbEEES0, BEOHEAERE - R (/
r,0/0,t/t, I/1) 2#HEEET (I #HAL THEA
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IZ, ZO8EABRRKIC LR ORENEIREESRD
EFRES INYERY ) OEFEEHEAEDOESZ
ET, AR IND ZEMEEIN S,

TR TIE, 1975 X VBB ZEA LT
INA IR E REOBRICEF L, 1990412 E1R
HAs<, RTFEXRHMELEY, BREHOARF
BT h) 1y ) 2FR LT, BREHITIIER
DEBEFENBEE L, HEEDOSHIEITH L ATLE
HERTZENREINTNEY, INVYEHY | OF
AR EA TS, F.LUR, I 2E0HMEMENEIC
K OHAFEOREEEVIRL /248, HERIFIHMAE
EBHITIERETL (M3), FsTIEFEELAE. ZD
ZEMSH, HEMICBEL TEROBRRTENEEL
TWBIEMIMNAD, F LIBETIE, 19934EDF,
THRERMPZ2% ERD, —HEFo/-, BRO#EHIT
KBROEIDPEEHOMERBTOKRS LRI ICHED
HEIENBERBRINTVSY, 193FEIIEFHRZHEL
TERERBTH -2 &S, ZTHESBEORENR
T &0 R HERN LR L - EHEI NS,

FAZXDIANA VNN ERT BI2DN, EHO
HEESMEL T, WETIE, O—70yv FONED
ERWSZEICRD, HERGORETOHRTEH S
FREEOEKWREATINENATREE 2> TWnaY, Fiz,
HIRDOK[ R RHFITE - TIE, #REHOFE, TN
12D ZERANTENENT ICFEEEALETETTN
B ah, BRI DOANDEDERb DB, Zhod

ZEMS, %, BUEROFEETEREEDDIZHE
DREMOBRELERTLILEND S,
TNYeh) OREBETHRENZZ &, TF54
AR ZHEB L TEENE L, [IEFENIDEL W
HMETENERTIETHS, EARAAHFIZBN
TRLIARMEVEL WHEHERX S TE, THhYeh
U iE TFFZLAA] LORBANS HREL, FEHE
W TFESLAR] L0 8% LR (%23, +HHEW
EPERL TS B BEMEINGEREIICBNTY,
1998 ICHREREED INYE Y 1 2 g Eh, +
B ORI X DHFEE Nz TNYEDU ) DI
®13326kg/10aT, 2HFHF 2L OWEERL7®, FH
U<MAIT& bz e R B OIEIZ242ke/10a
T, INL08kgDEWNEIx o7, iz, WWEHD L
THRAT L O I IV EH Y] 13273kg/10a T,
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A New Soybean Variety "Hayahikari"

Setsuzo YuMoTO, Yoshinori TANAKA, Hideki KUROSAKI,
Hiroyuki YAMAZzAKI, Chika SUZUKI, Isa0 MATSUKAWA,
Takehiko TsucHIYA, Kazue SHIRAI, Ken-ichi TOMITA,

the late Kouichi SASAKI, Motokazu KAaMiYA, Takeshi ITo,

Shinji SAKAT and Masahito TSUNODA

Summary

A new soybean variety "Hayahikari" [Glycine max (L.) Merr.] was developed by the Hokkaido Prefectural Tokachi Agricul-
tural Experiment Station. It was released in 1998, because of its early maturity, cold tolerance and good adaptation to combine
harvesting by both resistances to lodging and shattering. "Hayahikari" was registered as "Soybean Norin No.108" by the Ministry
of Agriculture, Forestry and Fisheries, Japan, and adopted as one of recommended varieties by Hokkaido Prefecture.

"Hayahikari" was derived from the cross "Tokei No. 679" x "Kitahomare" , and bred with a method of pedigree breeding.
"Tokei No. 679" is a breeding line with shattering resistance, and "Kitahomare" is a variety with cold tolerance, lodging resistance
and high yielding ability. Both parents have a tawny pubescence and yellow seed with brown hilum. The main objective of this
cross was to combine shattering resistance with cold tolerance and high yielding ability in a new variety.

The cross was made in 1983, and F, plants were grown in 1984. In the course of breeding from F, (1985), plants and lines were
evaluated for maturity, plant form, lodging and pod abundance in a filed, and for shattering by drying mature plants at 60°C for 3
hours. In addition, seed size and seed appearances were also evaluated after threshing. In 1986, F; line was raised from each plant
selected in F,. From F, (1987), families were constructed from the selected lines in the previous generation, and they were
evaluated for yield and agronomic traits in a preliminary performance test. By F; (1991), a promising line was bred which had
exhibited early maturing, shattering resistance and relative high yield in severely cool season. This line was tested for local
adaptability in Fs (1992) and F,, (1993). While it showed earlier maturing date than a leading variety "Kitamusume", it repre-
sented yielding ability similar to that variety at two agricultural experiment stations located in the northeastern area of Hokkaido.
So it proceeded to a regional recommending test in that area under the designation "Toiku No.227". Because growing season in
the area is short and cool, a few varieties with cold tolerance are preferentially cultivated, and their morphological characteristics
are to have commonly tawny pubescence and seed of medium size with brown hilum. "Kitamusume" is a main variety among
them. In the test from 1994 to 1997, "Toiku No.227" averaged 2% higher seed yield (305kg/10a) than "Kitamusume", and it
matured 6days earlier (Oct.4) than the variety over 41 environments of locations and years. Its inspection grade of the seeds is
equivalent to "Kitamusume".

Superior cold tolerance of "Hayahikari" was demonstrated by the reproductive response to cool temperature of 18 (day)/15
(night)°C for 4 weeks in flowering period. Under this cool temperature condition, the new variety showed higher pod setting, and
therefore lower seed weight reduction than "Kitamusume" (pod setting 49% vs. 37% ; seed weight reduction 29% vs. 37%). In
addition to cool weather damage, infections of soybean cyst nematode and soybean dwarf virus are also main obstacles to a stable
soybean production in Hokkaido, but new variety is susceptible to both pest and disease.

"Hayahikari" has resistances to lodging and shattering, and shows rapid decrease of moisture content of stem after ripening,
which means new variety is more adaptable to combine harvesting. Another advantage of this variety is a high yield response to
dense planting. Yield increase with double density planting (33,333 plants/10a) was 28% in Hayahikari, and its yield in double
density was higher by 7% than "Kitamusume". In addition, lodging in the double density was less in the new variety than in
"Kitamusume" (lodging score 1.2 vs. 2.2 on a scale of O=erect to 4=prostrate).

"Hayahikari" has a determinate growth habit, short plant height (57cm), white flower, tawny pubescence, brown pod and
yellow seed with brown hilum. The seeds of "Hayahikari" had a 100-seed weight of 26.2g, and contents of protein and oil were

38.2% and 19.8%, respectively. It is resistant to seed coat cracking. Food processing adaptability of new variety is high to miso
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(soybean paste) and bean sprouts.
"Hayahikari" is expected to promote the stable soybean production in the northeastern area of Hokkaido where soybean plants

are especially exposed to severe climatic conditions, through the replacement with "Kitamusume".

Hokkaido Prefectural Tokachi Agricultural Experiment Station (Research Conducted by Special Assignment of The Ministry of
Agriculture, Forestry & Fisheries of Japan), Memuro-cho, Kasai-gun, Hokkaido, 082-0071 Japan
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