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KGH 3 thiE, 7k Ym+other? f=t ) 1970

Ym+other? Konishi and Kaiser 1991
I rIT-FV B, 3E Ym Konishi and Kaiser 1991
PRI -4 B, 3E Ym Kawada and Tsuru 1987
B BZ, E Ym Kawada and Tsuru 1987
Solan AV z—FV Ym Kawada and Tsuru 1987
il R BH&, 7R Ym2 =ES 1970
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Ava22v5X B, ZREC ym3 Kawada and Tsuru 1987
LSHE6S B&, REC ym3 Kawada and Tsuru 1987
L) <3 B&, 7k ym3 Kawada and Tsuru 1987
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s BA, 7k #H S 1982
AR 25 A&, REL AIHES 1982
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RPEBERES LY 5 — BEFRAHARE F45 Q997

#F11% BaYMVDI, I, NEREOHERESRICH T 2RERE - REORKHKER (%) (1985 FHER)

RBEB LA NVZOBEBREZH

GoRE « FRHE igg E I il 1%+8BY n # % +SBY Mm%+ 9BV
E F G H I J K L M N (0]
Za—d=NWFv 100 100 100 77 98 97 98 96 88 78 100
ShE L 100 95 96 178 95 100 95 95 100 48 100
nYTBE T 50 66 9% % 9 49 100 92 92 %
675 8§ 24 4 5 U 13 6 82 % 2
THeLF 87 4 13 1 20 30 33 15 13 3 25
323718 100 8 92 93 78 0 21 0 4 10 100
b XL 100 92 100 100 80 0 17 5 9 0 100
RIEZ 100 53 63 74 71 0 0 0 100
VRN TH 58 0 5 o6 T8 0 0 e B @ 44
Hungarian 98 51 56 50 (69) 33 0 3 0 (29 58
R 3 5 (Ym2 0 0 0 @ ON 0 0 61 (16 40 (43)
=5 0 0 6 0 (85 5 0 8 6 55 12)
D 0 0 0 0 (90 0 0 38 (15) 36 14
I rT-NFY (Ym) 0 0 0 5 0 0 0 0 0 0 57
AKG# 3 (Ym+other) 0 0 0 an
PRI -4 (Ym) 0 7 0 0 @9 0 0 )] 0 0 0
it (Ym) 0 0 0 0 @8 0 0 Qo 0 67 0
Solan (Ym) 0 0 0 0 0 @ (10)
Eab2 (ym3d) 0 0 0 0 @ 0 0 (16 @ Q9 €))
2E6T (ym3 0 0 0 0 0 0 0 0 0
53] 3 (ym3) 0 0 0 0 @2 0 0 0 0 13) 0
£F4vv27)-28  (ymd 0 0 0 0 o 0 0 0
Bkt ¥ (ymd 0 0 0 0 0 0 0 0 0 0 0
BAYE (Ym+ym3 0 0 0 0 (92 0 0 (@3 @2 6D (28)
TN-2 0 5 0 0 0 0o 0 0 0 0
Ethiopia 71—450 3 0 0 3 0 0 0 0 0 0 4
Fh 0 0 0 0 @ 0 0 (22 a8 (@9 3
BRE 0 0 0 0 12 0 0 @ 0 €)) 0
Kok 0 0 0 0 8 0 0 % o 19
il 0 0 0 0 (67D 0 0 Q9 (6)) (18)
E?ﬁfi 25 0 0 0 0 4 0 0 %) 0 0
B 615 UNE) 0 0 0 0 (100) 0 0 (100) (33) (99 (24)
D SB : SBWMV.

” i¥ BaYMV & SBWMV OFE#EZL, ( ) (3 SBWMV OBMBAGIC & 2 RWHKEERT,

LHTHEMIBR U, £, PRERVIEST,

ERE F v 7oy AP NREE TR L7, FiRkk
Fid1~6BEELTREOBDTRL, 1 ¥2I VIR,
THHERE 4 2, WEE6l 5B LUPE% 8362 kW IFhofh

LEISTORRL A, -7

2. FFALAXEEEYAINIMBRBECHT EREKRE
BHRDEHREE b HO-EAEREORD

BaYMV 0 MR, EhtREE LTHERshi
IH P T-NFUBBRT ALK - TH L ERSE
NERETH B, COT &, BRGEOERELEK
BREETHZDHE LT, MEBEROIIEH, S SERT
RETH B, £TT, ¥ +IT—FvERBIC, KR
HREZTEAGEI P SHEAL LS ORBEPERRR
OMBREICHT IRIEEFARNSZ L BEETH D, &
5T, Ah# 3 LADAZRAEZ BRI OBEETHRIRE
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EEOTBREH Y 1 VAR T 2 RERE QIR ICBT 25K

$12%& BaYMV®D I, 0, NEREDOHERBEGICE I 2 KERTE - REOFKKHKEK (%) (1986 Fid8)

T RBRBEEEvANVZAOBEREERE
S - R o0 T T% +SBY W% +SBY
' & F
E L (0]
Za—d—NVFV 100% 100 100
AhE R 95 100 96
AN 5 18 100 %
B 2 687 93 72
337 "% 100® 0 100
bEE L 99 1 92
KIEE 28 0 83
Hungarian 27 (23) 50
HER 3 5 (Ym2) o 100 3
=5 0» 16 4
IHrT—NFY (Ym) 0 0 66
Franka (ym4) 0 0 85
Diana (ym4) 0 0 17
Sonate (ymd) 0 2 . 42
KAk 3 (Ym+other) 0 (83) 1)
PRI -4 (Ym) 0¥ €)) 0
B (Ym) 0® (20) €))
Eab2 (ym3) 0 a2 3
Avay2vys5X (ym3) 0 0 0
fEEY (ym3) 0 0 3
Bhshtr & (ym3) 0 0 0
BAYE (Ym+ym3) (30) 0
hR7ER (Ym+ym3) 0 2 0
mE 0® (26) 0
FaER 4S5 0 0 0
WEE 615 0 0 ¢))
P93 8362 0 0 0
AR A A A O © ... 1
BH6lS (UhE) 0 (85) 0
DSB : SBWMV.
» : BaYMV & SBWMV OE#HRYE, () : SBWMV OBhEYLC & 5 HRHEKERERT,

»1987 FEHERET, FIEICLTE, L, OBEBCERBAAEREERT,

KOTCERIN-EEPRFKICOVWTHET S LK

Nths, 22T, IhoEREEECERRRKIC
WT, L RER SN/ BaYMV O MERFEIcK 4 5
RIEZHEL 7o
HRBLUHE

KAk 3 » SERERETFEEAL TERSI WL TR
RFIZODWTIRET O 32 @& « BRI DOV THENH,
REIFEBRICR L, THbE, HARBERARY
BADE UTHADE) TEREhikcbODI B, B

%B5063 (=a2—d—AFvEAKRAH I ORLRE),

B% B4641, FE5% B5130, Rm5% B6511 ¥ & U'H5 % 92
IR R3S EAAHE I DR LKE), BHR B4TI8 &
% B5150 (FEX 51 L AR 3 DR LAED, BE% R1292
L% R1303 (FIW 17T B & KR 3 ORECIC & 31T
HRHELPE R 15 LORE) IKOVWTHNT, £,
Ih o OIEFHPRHBARKE, SER SN 34 F I
VFEY, MR TS, BEE_-523%5, E245, H%
182 BXUHFR 190 ~ 202 IO W THNE, ¥ 5ic, *
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KERRERE v 5 — BEVRFHARE F45  (1997)

—— —a-—d—)F
‘ # % B 5063
/s HZ9 2
T X BAR=-%3 5 T
%% B5130 % B6511
% B 4641
— HHRL41
FHe198 — — FEF5 1 C -
(PXeT=NF2) &% B 5150 SHPT—NFY
' HE-%1%E
(EBm=2%) _f AM—ZTS
— F3—2
BE=-%23%5
M%B4718
— gE=-x18 // %R 1292
(FdEoTon k) TN
AG#3
% R 1303
— Fs—09
w17 S

BB KEHES L OSERUEETFEEAL TERSNAE_ZRERTE - RHEORE (Kobayashi 1987)

[ ] #&ELra8E- 245

) Y E-AVBREHIEBOTERS WA ERRTBLTY
ENFRI~12 (BB 175, UNION, KA#3 D3 %
REK & > TERSINIHER L » SEGMHZEAL)
IK2oWTHHFNI,

ChOoDRRE RED S B, 1986 F 13 10 FFE - Rk,
1987 £E13 23 S8 - oM, 1989 4Fic i 2 fE - R %
BaYMVIIRicEREN-OBIBICWTINDOES 10 A
HEEL, ThThBEFEO3IAIHEH»S23HIC
DIFTRREMRICRF/RBLERAE L1, Tk, IDE
&b, BRHEARTHIARAE I ZEKICEELAERE
T,

KAa# 3 LA DIERHREZFEEALLRELELT,
BASBETER S W ERBBRETF ym3 £ bo btk
L E® fRDOKFR R661, 2885 2886, 2891, 2893, 2894,
[ U < ym3 % > Eab2® HRDKFH R2950, 2965, #H
FHROKFR R2936, 2939, 2942, B &k UBRMIKEE
MNEBESRE TAR I N @3B EHROM Va2 s v
5 X AL 1,

AFRR661ICDWVWTIE 1987 &, D FR#Kid 1988 FE D
10A30HiczhZhoBEFE2OBGICEEL, BED

3AI6E»S5 48T HIChF TRBFOEESHEE L1,
¥ 2

KA# 3 » SEREREETFEEAL TERE WL
KE 32 &fE « REICDOWT, BaYMV O I BY/5 LS
TORKKEEABE L EREEBE BRICR L, XE
BIRIAELIRFEIBDONLE L -2 DIZHL T,
ZHRRERRE - REDS B, BFRB063 R 4
TOREPRES BaYMVO MBI RBFEICER Lizo Ch
50, MEPHRMIE, BBRITRLILESIIE, The
NWERBBAORILZ60TH 54, HEL THRRHKIC
BRI SSIERTRER, RBEPRFEICL-THR
TRREN 6 %5 100 B ERKES REBZILETH B,
DEIZ, BHREE, Eabl, WE, SEHMHBETF
ZEA L ZZAREZPHIBEARRKIC DLW THEESE O
RIGZEFANT, BEREURIRLIL LS T, Kl
BEFyM3E b 23 BREELSIERHEEZZEALLT
ol » KD S B 6 B - RLIIIEIMETH - 728, 1
ZHRBR L, £, ym3% D Eab2 kD 2 ¥k
LHERRD 3RFEZVTNEBR LIS - 1,
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ZROTIEERM Y 1 VR[S T ZARXREDIEIUHEICBET 2 5%

F13R BaYMVIIBEIZIC BT 2KGH 3 » SERMRETEEAL TERS N ZEZRELE - REORKHKE

. FIRbRER OzE . % HmRE ORE . T FIRHEE
i - R (%) g - ¥ %) onfE - ¥ %)
FE% B 4641 (1987) 30 BHER —4R235 (1986) 6 #5200 (19871 60
7 4718 7)) 24 7 UF 7)) 14 7 201 C») 90
#5130 7)) 20 TN T75 (1987 68 7 202 ) 55
7 5150 c») 41 55182 (1986) 34
7 6511 C») 8 7 190 7)) 22 XNRT 1987 63
% R1292 ”) 65 7 191 (7)) 22 7”9 C») 100
7 1303 C») 70 7 192 C») 24 7 10 C») 90
W%k 92 (1986) 20 7 193 C») 40 7 11 (1986) 8
EE% B5063% (1987) 0 7 194 (1987 15 7 12 (1987 50
” (1989) 0 7 195 C») 97
: ” 196 (7)) 80
I pIT—Fv (1986) 66 7 197 C») 60 AGH#3 (1986) 0
” (1987) 84 7 198 ) 83 ” (1987) 0
” (1989) 80 7 199 C») 73 ” (1989) 0
V() ABRER GEBEER
D EROBH LN - B - REETRT,
— Z—a—d—NVFV
# % B 5063
/— — BR92 |
TEX — ®WE-%3% s S I
| | mRes | — mRzs
| Bagel .
e — HR141
( ] ]
— — “'7" 5 1 -----------------------------------------
TrELSE (Frea—nrr) N : @% B5150 L sy rd—nFy
FH-FK1E Tl ;omemmmmmeeeeeeeen
(Ea=2%) — AM—-RT7S
 — F3_ 2 —_— bLevevonscccnnancnse ]
- M®=-%23%
—— B FB4TI8 — ' teeessesssseemeseeeeod
L cmmsis E%Z:;'Ei'z'gfz"s
(F42>T—NF) resesooeien -
KE#ES3 promoomomocoes R
- & R 1303 ;
l— F 5— 9 — lecaccacacenns &
B 17S

R ANA#E3HOEAUBEFEEAL CERS M ZRAERE - RO R L
BaYMVII Btz x4 5 i

[ ]:BaYMVIE SRk



KPRBEREL VY — BEVRAAAHE 45

B4R EBRERET ym3 % o REDL SRR
EFEBALTERS NI ZRARERE -
FHED BaYMVIIBIRE I 5 RIE

MBI BHRHOBARL S > mE
ARG RBRLEY  Eab2? mE
B W H  KF%ER2893
i i o KERR 661 KFERR2950 A%RR2936
» 2885 7 2965 7 2939
7 2886 7 2942
»# 2891
7 2894
Avalvsx
Dym3 % bR

3.% E

KEDBaYMV D 3 RFEIc I 2 RIGEDOBWVICES
WTAEREAE 15 RIC/ARY Typel 5 Type5 £ T
OSBRI L 5B, RRTRREBHRELST %LU
TTRELEDL > RERIERMEE L,

Typel idBaYMVI, @I, MEZRFOWTHITHIZ

(1997

BRBICBRT B3RET, =a—F—LFY, AVTA
FIL L6 MBESFEY L1,

Type2 R IR EMBRHFEICIERCRBHRT I, 1
RRRICBEIMEEZRTRET, B5UT4H, bEET
&, NE¥, v &®v, 5 Hh, Hungarian ® 5 B
FE LT,

Typed X1, MR ICZIERMETH 24, TRR
HicmdsmET, ER3 S, ZABXUHENK
YLt .

Typed 131, NERBEICIIERMETH 24, MRR
SR T 5RET, 1% bT—N57 Y, Franka,
Sonate, Diana 2884 L7z,

Type5 EWFHhD Y 4 VW ZAREFEK bIEHMHEERT SR
BT, KA#3, PRI —41, ##, Solan, Eab2, i3
BRELE, 1vasv5X, BEYE, fRIER TN-—
2 1 EEH 24 R - RESTY LI, DY 4TI,
Fi7l, BRELEDOBEOARZAZERELETRENIS
KEY L, & 5P ® Kawada and Tsuru® Hs3EHd
&5, bBEOARFREORITII A+ & FEERR
CEEOERME2E T 2 MENSHEET 5 T EMER
Fohit,

#15% BaYMV OZRFICH T ZRIEDOEVIC L 5 KELE - RIKO I

BaYMV F#fticxt BaYMV ORBEICX 3 5 KK

m B - R &

TERIGDI AT 1 o i m
Type 1 et TRt BRlE =a-—d-NFv, BOEILR hvviaF, 675,
THeLY, BE2
Type 2 Tt i/ BRlE  BBRNIR HIER KEE EvRyAFA,
Hungarian
Type 3 B Rt B EEE3S (Ym2), =H, #X
Type 4 i B Bmt ¥ bI—7v (Ym), Franka (ymd),
Diana (ym4), Sonate (ym4)
Type 5 Bt B EE  KGE#3 (Ymtother), PRI —41 (Ym), B8 (Ym),
Solan (Ym), Eab2 (ym3), 4 ¥ a7 v 35X (ymd),
LE65 (ym3), Y (ym3), FW (ym3),
BHREGE (ym3), EFAvvaT7YV—25 (ymd),
BEYHE (Ym+ym3), HRER (Ym+ym3), TN-2
Ethiopia 71—450, 7/, BKE, A% M,
R 25, PR 45, MERG6LS, PH% 8362,
FUTIONTA
TRt TR B ZESESBEH SV
iR TRt R ZEREsEH LTV
Tt B B ZUSEHSBDLSLLL
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EROLEERM Y 1 v 2R T 2 REREOER I T 2515

iy, LitlNoBRittos 17, $5bb, I, O
RERFCBRT 20 MURKICRIEHoRE 8%
i BT ST, TRRKCRRT 208 81U
[ RIRHICBRT 250, MERECIEtEERTS
BREADONLE M- T,

FHRCAE L LEBEO—HIZ, EBREREHOLM
BRERBIZA BaYMV 4@ S < b IEHMESTH NS
TWVW3?, KRR TOERENMNBATORIEEHE 16
RTHELIZL A, Typeb icnEEN 22 BFE 1L,
ERROBELRERS T bREERMEERL, LKRTXKEL
FIEDIME A MR T 2 C LI T X B,

FILROEREEEO OB EETFIICEET
5L, Ymad2LEhaKAHES, TIRI—41, ##
Solan ® 4 @fEZ I, N, MEREICIESIMETRL Type
S5ICEHLIcH, RBEICYmESDIHPT—LFY
RIBREKICTER L Typed TH - 72,

EFHRET Ym2 2 6o MBI =3 1, MEELE

KRB TH > B IRIRE IR L Type 3 I0FY
L7

ym38%bDEab2, 1 ¥ a2y v5X, &E6T,
EH, RPBREE, EFAvyva7)-25078ER
I, I, MBEOWFhORKEIC IEGHE T Type 5 1K
Ylio hym3Z2 b oR@BNRELEBLU ES2 LS
ERHEEA L L ZEREPHBEARKOLF, 14
PI—F v 2RTIRICETE AR L 7,

Ym & ym3Omih % boRAEYE, hRAERII,
o, MBREICHETIEERL, Typebd icFEY L1,
ym4 % &> Franka, Sonate, Diana i1, MEFRE
WCIRIBETIMEER U oA, MBRKICERICERL, 34
FI—NVF U ERL Typed iCFEH L1,
FEFREDOARZAETH 2AGH 3 13, IRRFICIE
RMEERLADICb22HS5T, T, oiEHiEEA
LTEREINIZ IS =7 v BIEICERICER L
too EE O ICLNIE, KA 3 B—D oAWK M

#16& BaYMV I, 0, MEREFKICHY 3KIGEERED BaYMV 75 5LEHE
B3I (Kawada1991) & O L&

BaYMV Figticxt BaYMV Rzt 4 5 R

THERIBDY AT I B on 2 m X

BRIETORIGD
= - 7.
SR (Kawada 1991)

Type 1 Bt et Rt

67 = RR
&% 2

Type 2 it Eo Rt

AIEE
YR UNSH
Hungarian R

Type 3 Fiss 7R Bt EOu

=A
ME

Type 4 T HEHUHE TRt

Iy PIT-FY
Diana
Sonate

Type 5 isS7Na otk ise 7N

AGH# 3

PR T —41
i

Solan

Ea52

4 ‘.7 a7 vs5 X
2E6S

L) 2

f&EX
BRAREGE

FYTIONTA

" RRIIFERITIEIM, REOTHIHREHIRD ShEIBEOESM, RR-RIAZFOHIMITH S

WY
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KPERERE v 5 — BEIERFARE 45 (1997)

BEF (Ym) CHSEEERERETE b2, BUOK
B3, Konishi and Kaiser? Ic & » THE STV 3,
THbb, 14 bIT-FvIIAKGHE 3 HROEE®
EFYmEb2ELTWE—A, KGHS I Ym Ofi
b ) —DRIDEHRMERETE2 b, FERICC DRIZT
BRI PT—NFVICRBEAIATVWEVELTWS,
oDl eEhd, KABILOEFRINIC IV FT—
WFYBMBRFEICER LT EIToWTIR, KA#S
D b2 b 5 —2 DIEFHRETF A M RIRME IR O IEH
WERTEEEEDSS D, (v T—FridThiE bl
Wiy, TERECH L TELBIERE2#ETEd
BRLOTREVWHILEDN S, KAEI»SZEK
FREFHAEA L BSHORE - RESTIERTEICRE
RLIchS, 34 T—AFy ERBLERICEDBRL
kbDEEZ LN S, BAEBKE L REREFOEG MY

THRAREGEDOEL R, ¥ FIT-NVFVERBRICAKR
# 3 HROBHMHE bo», ThHDRAERE -
RFICOVWTHMBRH I T 2B E2BET 248
MH b,

YmAE O I EBHMEINTVWAFIRI —41, ##,
Solan® iF I % b T— N F v LRI MBIREEIC RE
DOIEFIEER LI, ThoDRBEIc>WTd, &5
FHIENHOBERROBESLETH S 5,

Pk, KERED BaYMV OZFRFICH ¢ 3 iEHiH:
oW, BiFERicBWTEhEFhoGENbH L &h
BIEFIMEEFIICEB LN, ol Lii>VWTRS
BB OBIRIC S W TORE P BaYMV REDHE -
AESEALESTHEETILNENELZbDEEL
b3,

VI FAALAFEEROANZROI, I, NERRICHTIDIEOFRXRELAZFAZLBEORD

BHAEO_LARESEIZ, BXZ1005FH], FELT
Rk SBAS N REERME LT, MRSBEE M
BRI THEREW2bDTH B, £LT, 42 ¥
BERRSRFCRRSNOREAESETHLY,
TRAEDE L ORI A £ L FEEFER TV ESH
T&?, THITHLTARKETIE, BEozhZh
OHUF D HARE L UBBERBICEIG L IEREE b &I
BENEDONTE I, ZDRY, AFAERKBERIEL
FEOELOhTERRIKE ABBIRICK > TERS O
1bDTHBH» 5, BaYMV icxt L T HEHRMNIIRIE%E
ATEENH L LA,

ZIT, bBEO_FAREBLUIAFARILOWVT,
B BESN A REPHRE, S ORERELTHVS
NEQEEEY, Tho50BaYMV DI, I8XUN
RIGHICHT BRI AT~ 2L T, KlRLIzA A
AFEERBICTTERIGICE > TRALEL 52D 4
FIHEL, ZEREBEAZAEZEEHK TS L LI,
* 4 A FBEFRIEFHOBETRIRE L TORERE
KoVWTHERL,

1. AFLAFEEEIA IV AOERFEICTT 3OHED
ZEREZESGEORD

bHEO _FAREREORYI, WRIHIAE»S
BAShZORBOTH 5, DELEHROER,
BHCRO NI RESETH SN, MRNBEZNOm

BHORXMERICL > TERINDDTH S, THL
fRohi-mEL I, EEM YY) — (Prior) & o—
W7y 2a v (Golden Melon) BAEERNBE A L,

A7 vV R (Svanhals), -~ F (Hanna), % v 7
£V (Duckbill) 0%, 5 LicBHDTRON @
ZF7— (gene pool) O T, BaYMVODRZRIEIC
WM BRIGOEREHNB I Lid, # 4 AFBEEBRIE
P O BEEOFIEICBI T 21 EIEET 5 Lo 5 bHEL
B,

HHEBLUHE

#HEAREICR, BUTRCRTHOREEHV, Ch
SORMER, bOEOZRAREE LTEIFHEshLD
OPREHF L LTHV MG - RHEOTH»5 4 25
BEEU, So6ik, A 3dhkoEREEZS> I+
T—NFrvE=v ) a-F, FRNOSDETFLFEE
R LTIER 2 o LA MEL TV A EN TR
3%, BLUEES®ICL > TA 4 LFEERFRICKS
BRIGICHISZEBINEBD S NIcTHE 95 L WK 8 S
BREDTRHEEMA e ThEDS L, bHBEOLZK
FoBEL FEELCRIUERCLALBOIEZIROR
R 1Rd 38 RETH B,

1986 £ 10 H31 A» 5 11 A4 Hic, ZhTh BaYMV
I8, TEBIOCMBERKICHFLREINLE, LBLXUO
BB ITRCRTIZZAREZEYREOS> L 19 REE
BRE L, RAWAER, T1TEIHI6BL1THIC
2HENRICHERERELHAEL, SBWMV ORET 3
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ZROTBERE Y 1 V2RI 2 KESEOIEHM BT 25T

BITR #HALLZEZRERE - T

BHMBRHE 135 S E L HEE_L THE5S
THE 195 FTRAeIT—NVF v F42vyIT—=F Duckbill
IEZ HUT4 G—65 T—-FrviraviFls
B 25 Hanna P -3 HE
425X K-3 PSR chA = — v ¥ BIR—&25
BI 435 BRI _—%&5%5 H7ERF S hoIXF
AoH4 Ty +YvE1S 22118 2ZA
RERh4 NE= R KO &R KoEERELS
—a—I—-NFv Plumage Archer Prior +yRoTH
=S - J 3 B3k 17 5 EIAE Svanhals
BART—VFv 2oy 2WL5Y
I pPT—AF YV VAV 2 XN_"R3IE THEIS
izl 8 5 BIR_—K45 I 15 5
[Hana —
'
(in)_L_
%
—1 1@&2%! S
%Golden Melon—— |
——l HAI—-NFAOL, |
—|1—)u7'->)¢n‘/t§1% |
[ xcen
<
(&)
[vSvanhals F

KoxE8%15 |

! [he=%
Plumage Archer .

2T BaYMVI, 0, MERHFICHT ZRIEERE L L ZRAELTE - RO RE

[ ] #BEL-S8E - R % kBE, (

LEBS TR, FR LGB \WTRE 1 ~ 2 ¥k%iE
HXUELISABRic k> TRHE L e v 1 WV X DR ZHIE
L7,

1987 FFicid, “RKREWBHEE10H30B»5 1L A
6 BICHIELRRICIEREL, B19884FE3 H23HL 5 4
ATHCRREHAE L,

1990 Ficid, 1 RBEZREIS % ERBED» 52 IIHE
EROQES I, DRVEHRES% LES» S EILE EA
HoRBSZicH A, NEELEISRICIEROOBESEEA
Wi, SEIBICZLEAE 16 REEX10H 2825308

) AERELE

CRBRICHEREL, 191 F0 3158253828
KRREHEL 1o
o R

BaYMV I %, NREEICMEERBICBIT 5 REHK
K&k »T, ZLKERMES Typel ~ Typeb5 IHHH L=
HREIBIBRITRT LI, BNMRE13ELOHAT—
WFYAavETO 18RRI, RREKRNIBESEC
93 ~ 100 %, OEYEBET 62~ 1009%, MEEIE 8T ~
100% &<, WTFNOREDOHFLREIS T ERICER
TB3I7NV0—=7ELT, Typel i3 L 1, E2TRDOHR
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KPEBRERE €Y 5 — BEVRAFR#RS H£45 (199D

S SMIEE ST, Golden Melon b SHiREEE
RENEREHE LTER I N @EDOEZ AT D
Type 1l iICBY %,

bE XX, O-OWLLTEITO 2 BER, HEK
KT REISTI5~ 100 %, MEEH 88 ~ 100 % &
Ehotchs, TREBTIRO~32%ELEL, I, IR
KRERCERTISIRCIBRLII W V=T
LT, Type2 AL, INSOEEDEL I3, Prior
£ Svanhals, Plumage Archer Z3E# & L THERKE
hi-bDT, FHICE 2RKELIR, BHRERDmEE L
TRAESNI A ¥ FBOEREIC Type2 Db DHBE L,

I rT-AFrvE=v ) T-LVFRI, DIREET
BRER LIS - fots, MEESTIRRBKEK66, 84 %
LE8UEEMRIBHR L, CO2RER, WFhbdK
L3 EEEE LT BaYMV i REE L TER
ENbDTH3, 1, HE)ESORERIHSH,AT
BV, bEEOARFAERRE L OREIC &L » THK
ENKZEARERET, REHRENITESETIIO~1
%, NREIETIZ1~12%ThH-7ch, NE@EETR
20~52%T1, NEESICHELTERICERL, <
NoDREBERINEICHRNICEBRTZ2I/Vv—7¢ELT
Type 4 I 120

FHEIEEALA Va2 v XRBVThOY 4 VIR
OFEREBETHBRES, FNTRISRMEES R
BLUESERBRRII6 B EELS, Tho3mER, I,
0, MECESHO/ V—FE LT Typed i Lo
1B, EtOBREFREICOVTREROIHETILRT
3T&iT B,

THRARETR, DEICHRIICERT S Type3 KB
TEARERADONIEh T, T, TOBKES, MR
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MBI BWT, KA# 3L ORI EEA L TERS
hi-FE%RB464l (BAR_KISXAGHE3) F. xR
Z4£35) 2RI, FHIKLLS (ROWR3HIE)
ERXBUCALIREL, F.HRTt4 L FQEMRGEL
BiSicBvTEREEE SRR L, DISBKEEEN -
TXhbDTHBY,

1980 > & RHBIS R ERER <, 1983 FEH 5 3B
H_R2BORMELETERETHEAI N, 1985 Ficid ™
FAEBRI0BLLTEBIN IS PIT—LFVvim

%‘c‘(ﬂf:o

KRBT 1983 FEH» S [EEEMBBRERAE]
BUWTIH b I— 7y O, ARREBLUE—
WVEEEREEIC DLW TR, RETOBERMHERE L1,

MBS LUHE

(1) FHEH®E

1983 £~ 1987 &I, K LEHETO KRB B ER
ERIEA D BaYMV ® SBWMV icFREN TV RV TH
12 (EBEEEER /L) iy b T 7Y EHES
BELTEORMAE TS - b ¥ KB XL UHERER
GEORBNISE bETEREFELIL

FIK A4 L FREERIEMSE ORI

o ks = HiEy mady |8/ E B E OB
G = EAEEEF 5 e B @ @ koad T
- WFRI-4l Ym 5.3 612 97 6.9 L
£ 4varvsx yma3 425  6.10 82 46 431 B, GER
£ phEx"sH (K 5.1 6.10 92 5.1 700
KA#3 Ym+other 4.25 6. 6 98 5.8 653 B, 855
B Ym 5.7 614 104 6.4 473w
~ R3S Ym2 5.1 611 107 5.2 463 BAE
Ea52 ym3 5.4 612 97 3.3 713 REELW, ®BE
drht ¥ ym3 5.4  6.14 106 47 550 g
5 B6S ym3 5.4 615 104 45 513
T ym3 5.6  6.14 108 5.1 433 HE
EFEAVvaTY—28 ym3 5.7 6.14 97 7.2 650
5 FESE Ym+ym3 5.5  6.13 117 55 43 WE, ER
22 5.4 6.14 116 5.0 37  wE, ER
PR 2 = 5.5 615 114 6.5 567 ERE
BRE 5.7 613 101 6.3 387
2 5 5.8  6.17 102 38 513 WA
i 513  6.18 124 8.0 413 A
Hyeax (L) 430 6.9 93 45 462
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EEHIZ10 A 29E8~31 87T, BEIE60cm, £R12
emD_KICHEREL, BERIZ05kg a Th -1, EIE
¢LT, N, P:0;s, K:0% 19834 & 1984 F iz zh
003, 05, 0.4kg a, 1985FE~ 1987 FEiZZzhZTh
0.4, 0.7, 0.6kg afEA L7 HREAX X, 1 XHEHE 7.2
HT2RETH -1,

2 H£FHRE NERAEH®

BEERRIBRIIX20KICOVTEREL, ofX
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BRI B 2 BIREER S 5 LA CRORAERE IE
gicky, & M D %, EO6RBETHEL,
zhzho, 1, 2, 3, 4, b&&Ficlilo

BRBEORBIHICBX 2.2nd 2 NEL Y FEEZFHRAIL,
Ay FEERBRLI, BoNIFEIOVT, 735
T VENEHC KD LEEZRIEL, 208 OB ERAT
THEEAREHE L,

3) ABlmEL Y- VEEEREORES &

AEEER, BRick-1T, Lot, EOTF, dolk,
thoh, hoF, TO6RETHEL, ThZThl, 2,
3, 4, 5, 6&&EEELI,

v VERERE L, 1983 ERBEOEEMICOVT,
E— VEEHR AR LITE » 120 EFXEREOBMEIRIK
DEBYTHD, HAREHS®ITK -7,

BREE .
HEE L - iRERRM Bk, REKSEES B %

1278 %5 £ TORR) THRKS B ROEEDKSER,
FEFLF X :

FHFABEL L EicE U sttt T, Kk

EHIIHT B~ Y b ETR
& ANE :

EFNER (B)=(EHFER (BK)/REEE

(J87K) x100) & LTRoRIc X EET 3,

¥ 2NE (%) =FFNERXEF+2
XHFLERSE .
EFNcEENELEREGRT, MKRFIIHT S

N—t v KR
AHEREE

L L e ZEH KD OERET, BKEFICHTZ/9—

+ ¥ FETRo

= D A ISIAY - i

-y N=TIENERER RHFLEHRSE

X100

VTRY—EN:
ThBAZHEILSE3ZFNOBRO /M, BT

*WK,/ TN, '

BHRBE .
EHPIEEhsRBHREOSIAT, N~k Y FETR.

F oA
E—NVEREOMYRBICE->T, EFT+X, =

F2INE, EHFLERESR, IAHERESR -

Ny nBR, VT RI—¥], BREEEDSERRHK

ORBZHET 2DICBH LIt E. EFLERS

BMEL, MOREERRIBVIEEEBAIIK S,

X B E R

I P T-VF Y OEBPEEORAREERRED
(#) BRRE LR L EREFE I RITRLI, B,
ARTRYBEOBEREROS » >k dbh ¥ L5 EH
e L7,

SEMOEET, (4P T-AFrvidehrERICH
BLTHEST3H, RBPT2HEL, BERSEDR
BUERICHEL TOHBEPET I HRESBBWRR L T
Hotco BRERIPPLEZRPRIZIULLAFT, Bl
B ot BIREERRZB_KPHEIE"L£ED
P, BRLVDODUTVWIEISHLE_LLAEARETH-
Too D EATROREREE 30 3 RBICHEL TP
WIEhote,

INBEABRECOVWTHRLAEREE 2 RITR
Lico FEEROPERPHIE_LLASTRSEN
ZRE0BhP o, THEIZ 4.8 ThiD RED 39.7
~2TgLopBDREL, ABRERIIL £
DRPHY, BOE_RXPHIE_LKLABEE TH -1,

RICIHPT—AVFrOE— VBRSSO 3 28
CHBELIHEREEBRICRLEL, WTFhoRELE
WHEOSENS 144~ 154%EDRBDEP T 34
PV F iR, EFxFREFANBRIZE N L
LDEVHHEE_REFEFETHIPLERLDED T,
FHLERERRIO T ¥ _LKMWIEL, a3y n¥
BHEERIVBEVEOHLELZPRIBIN_REIDE
Moty VT RY—EHIHED 3 BEICHE L TE, -
foo FRIRBBBURIDED -1, HIE_FHKEE
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EFEOTIBELM Y 4 L 2FIcHT 3 AEREOES M ICBT 3T

FAXR IFPT-AFUERERR () BRSELOEE, BREES XU LA TRREEE O S

o m z WEEE  HEE SRR BE @ K BRO  5ZACH
i ) A.8) (BB (@ (@ Gk/od) BED  RmmEy
1983 5.7 6.15 91 5.8 585 0 1
84 4.25 6. 3 75 5.3 507 0 0.5
IH b 85 4.28 6.10 92 5.3 632 0 1
T—IF v 86 4.19 5.29 90 5.3 604 0 0.5
87 4.21 6. 6 90 5.5 937 1.5 1.5
oy 4.26 6. 6 88 5.4 653 0.3 0.9
1983 5.9 6.17 90 5.8 732 0 1
84 4.28 6. 5 77 5.4 612 0 1
L EZSLR 85 5.1 6.11 92 51 708 0 2
(EELE) 86 4.22 6.1 89 4.8 676 0 0.5
87 4.24 6. 6 88 5.2 957 1 2.5
I 4.29 6. 8 87 5.3 737 0.2 1.4
1983 5.8 6.16 86 55 557 0 1
84 4.25 6. 3 73 5.2 608 0 0.5
A "% 85 4.29 6. 9 96 5.0 835 3 3
(LB A 86 4.20 5.29 89 5.0 630 0 1
87 4.22 6. 6 95 5.4 1,107 3.5 2
S 4.27 6. 6 88 5.2 747 1.3 1.5
1983 5. 8 6.18 90 6.5 666 2 1
84 4.27 6. 7 82 6.6 522 0 0
HEE-R 85 5. 2 6.12 101 6.5 788 4 3
(B G 86 4.22 6. 2 93 6.2 758 1.5 1
87 4.25 6. 6 99 6.1 1,060 4.5 2
E B 4.29 6. 9 93 6.4 759 2.4 1.4
D 0 ~E 5 O 6 BB CHIE LR E TS
ERE IFF Ty LIRS () BRHEEE O - BEOHE
- BREE TEE RHENE® ¢ = THE .
i & & () (g /a)  SAREHE(%) (2) (2) HNBmE
1983 50.3 95 680 49.1 3
84 32.4 95 647 46.7 5
R 85 57.1 101 703 46.4 4.5
T—NVF v 86 48.3 106 733 43.5 5
87 60.0 98 694 38.5 4
o 49.6 99 691 44 .8 4.3
1983 52.8 100 702 46.9 4
84 34.1 100 701 42.3 4
HhETLR 85 56.8 100 695 43.0 3
(EELE) 86 455 100 748 41.1 3.5
87 61.0 100 714 40.3 5
i 50.0 100 712 42.7 3.9
1983 42.2 80 684 44.5 2
84 28.8 85 675 41.6 3
2318 "% 85 479 84 684 40.3 3
€:7:5:875 ) 86 43.4 95 736 40.7 3.5
87 53.3 87 709 37.3 3
i 43.1 86 698 40.9 2.9
1983 54.3 103 700 45.3 3.5
84 39.3 115 665 43.0 3.5
HEFX "L 85 44 .2 78 663 36.3 5
(tegatE) 86 54.0 119 741 40.1 4.5
87 58.3 105 685 33.7 4
E B 50.0 100 691 39.7 4.1

DEE:I~T: 606 RETHEL ERERT,
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EREX E-VHERHEOLRK
=S A #F ¥ zx¥2 £ F "l - YTRI—-¥ K K
€787 & B 8 B b3 =
(%) (%) %) (%) (%) %) %) CWK/TN) (%)

N 14.6 43.7 79.1 73.8 2.33 1.00 43.1 105 77.8 23.4
T—IF v
ShE_L 15.0 43.6 77.4 71.4 2.39 1.01 42.2 123 76.7 12.9
(EHEmE)
2318 15.4 43.5 80.7 74.9 2.47 1.00 40.7 139 78.6 33.8
(B &)
HEE_LR 144 43.5 79.1 73.4 2.31 1.04 45.2 122 77.1 25.8
(HEgmE)

3. REXESETYH FAFORBETOBEDHE

<4 FAFIRI9T9E, BHRKEEBREARSE LS
WT, KRR 1 SOAARRERRHETA + & FRE
5% 1 REE DIEDIM A 0 Eab2 2B, B4 THE
RHEDTE VB 53 52 HICATRE L, 1981 Fic
F. R CBELEMEFHRABHEETEEANO+ 4 &
FEEMR - » YEEMREEGRES cIERtEAEE
BRL, UBBEWR LY 5 —HNO BaYMV ®
SBWMV ieBERE N TV R VWEIS I BV CGRKEE %
H-T&7:bDTh 3,

1985 » & R BICH R ERER I, 1986 F» 513
A 69 SO RFEZ TRETCHRA T, 1989F I
BREBHINBLLTERIN Y I FLAFLHGHS
hi»,

FETIR, 1986FEH» S EERMIBRERE]
BOTHEK 6 5L L THEFEEZHEEL, ARICE

i IS ERET L7,
MRELUHE
(1) HEhHk

1986 £~ 1989 &Fic, BaYMV % SBWMV i {54 &
RTVWEVWTEBIC< YA FAF L EORHLETH S
YT AFEEEL,

EEHR4ALELHI0H28ET, EER 0.4k a,
BEIE 60 cm, SRAJ12cm D _RICEEL 1, BIBELT,
N, P.;0s K,0%0.4, 0.7, 0.6kg "a g 2MEHL,
HBXIZ1X72ndT, 2RETH %,

HEERE, NERAE BIONESEORELELRHE
HiicmgEBDTH S,

(2) BEFURESE

BEGHE, 1986FcEREL-EI>WwT, B
ERYREB LD RFEFITEIEL TITRE - 120
BRERRE, BTNV yF R 3 (BRRAE .
#36, RIEE : P, [E#$ : 1,150rpm) 2 H WV, K
F180gZ2ERBTHRICRIETRETIDICEYT
BEMZAEL, Boh-HOBEBESE2HE L,
BR LR AE 3 Kett WA F X BEAE CHIE
Lo REBFEERIBRE (10g) %2 1 HHKCE
L, RBAAKIIBL, 200BOEXBOFRE,
KEBLIUHEAROBBEOEEEHE L,

2 B B 2
RYAFAFOEBTPEEOREEBEL N V< A
FLURLIABREFEMRIIR L, 4 FEHOFEY
T, RHHFAFRBERBEO N v v A FITHBL
T, HEHEELC T, KRB 1 BE, sk, BE
REEBECHERPRPDEDL -1z, BIREERDL
, AV L¥TREBRHZBE S LBEMHDPRPT
nfihnsHR (ROFE) MBDohiH, <¥
AFLAFTRIOHRFRED SO doT, 2 EA
CHROREBEEIPPE, -1,
NEERBECOVWTHBELALEREFE B RIIRL
oo FEERI V= LFHHITBTRIFRIS TS »
foo LELTHERPPLEL, ABREREIEET
ot
R A FLAFORBERMEE N Y A FLEHR
LEEREEBRICR LI, BERRBRTE, HF»
55%IC 5 TOBBHMIE Y v Aa¥F K DEL,
BRELPI Do, BREOEENHOZARELT
b0, HELRBOREERRE T, RANKLKEE
BRI v sFL0PPELA TV,
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EROTIBERME Y 1 V2RI T ZRESEOESIHICBIT 2%

UK <HAFLAFLAYZLAFOLE, BREESIUVS LA RREEE LK

o g HRSE WREM O HRM OB R OB Kk B M ARo ToWE SEAIK
@& A8 A8 (m (m) (F/nd) EBEED REEED REEED
1986 4.21 5.28 84 3.6 406 0 0 1
87 4.22 6. 6 93 3.6 567 4 0 2
RYHFLAF 88 4.13 5.29 86 4.5 422 1 0 1
89 4.14 5.26 80 4.2 457 0 0 4
) 4.18 5.30 86 4.0 463 1.3 0 2
1986 4.20 5.27 84 3.7 398 1 5 0
by 87 4.23 6. 4 91 3.8 643 5 0
) 88 4.15 5.28 88 4.2 477 4 5 0
89 4.13 5.25 88 4.1 447 1.5 5 2.5
i 4.18 5.29 88 4.0 491 2.9 5 0.6

DIRO~HE S5 D6 RBETHE L BERETRT

TR YA FaAFLAVLAFONEL

SE DB
#BE X BEXN (E ThH A8
REE K F EfIE Eil
() (kg/a) LK% (g) (g) REY
1986 47.8 99 728 30.7 5.5
. 87 564 94 699 297 3.0
:Z,” M 88 514 93 692 203 7.0
89 350 107 589 27.9 6.0
SEHg 477 97 677 294 5.4
1986 48.5 100 720 29.2 5.0
. 87 598 100 676 27.9 5.0
P A
Z’E’.&";g 88 555 100 658 27.6 5.0
i 89 326 100 584 26.9 6.0
SEHg 491 100 660 279 5.3
DEE:1~TF: 6D6BRTHEL .

HE <HAFLAFEHYTALFD
R R o i

gy ABEGOD EE 5 W 08 B
SH% TEn &R
oL TR B o0 A () %)

717’1 F99.0 99.41300" 34.0 17 690 85.0
P

Ay=aA¥F 99.0 99.11530" 35.0 17 660 90.0

4. REREZRBEIYH FAFOF FLAFBERR,
L¥FEMABICXTT FEMRE

AREAEZE=Y A FAFIZOWVT, BaYMVO &
REEP SBWMV it 3R Ic > WTH N,
HRELUFE
(1) ##+a¥@BEBRICHT2IEHBERAE

1986 4F, 19874EIC BaYMV O I BIE BRI TRATE
RIh/BEGI, <4 HFAaFLhverFBk
U, BaYMV Rt 3 2 KIGAS Typel Db » ¥
&, KOLEXTL, Type2 DIZBIW_45, b ¥
&, 2WLLHY, BLUTyped DI H b T—NF v
EEELL, BEHEI2HPELHI0A 0BT, BE
BRIOEFREREMN05kea, NEAREDEIZ04
kg/a T, BEIE60cn, KM 12 TTRICHEREL 2,
HEE LT, N, P.Os, K:0%186F 3z ZFh
0.5, 0.9, 0.7kg a, 1987412 0.2, 0.4, 0.3kg alfi
Al ABXIF1X54n, 2RETH -1,

1987 3 A 16 B, 19884 3 A 23 Bic, ERARKX
D 2R TH0HE (BH1008K) xR, HFEkE%E
HAEL, SSRFECRLESTVTREICX 2 RFE
EE2RAEBEL

Fi, 19864, 19884 10 A 30 Hicid, BaYMV
MAE SBWMV /5 Eh7- OB, ZfAESR
BOo=—a—T-NFv, B3KITEL, I4b+IT—0
FYEREZREDTH I FAF, Av=a¥, KA
B3, BLXUEaS2EHEREL 7, 1986F 3 A 16 H,
1987823 A31BIC, 2KRENRICRRKELAE
L7,

(2) A¥FFEMRICHT LERMAEE

1986 ED 10 A 31 Hiz, I EEA® SBWMV #1iF
CHRETHERSNL—AR, RAFLAFEEFLD
ETBREARXImE, “FAREXEILEBIU/NE
mEDOBRK 6l SEBREL 7,

BERBRI _RKRAKEREMN 05kga, AFRELE
ENEIZ0.4kga T, BIE60cm, ERT12cmiciEE
L7,
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EEE LT, N, P:0s5, K., 02208005, 0.9,
0.7kg/alE L, BBAX X 24 niT, 1 RETERE
L7zo 1987T4E3 A 16 Hic, BRBRX D 2 Hif5 T 50 #%
Gt 100 #) ZXRICRBHRBERHEL 7o

2B ® R

1986, 1987 FEDOMLEIC BaYMV THR S h i BEIS
TeHH FAFOEREERE L LEREFITRICR
L7

1986 i, Typel KFEE B o &  _&KLdh
ETRBERICERLELY, btk Type2 DI
UK LEDTEZORFHREIII2 ~49 KB EEL,
RERFEEE LML DB, > 1o, 1987 E L Typel DI
CEETRRBERKEERI0%B EEZRITERL, Type?2
DIFBIEEE, SDWLOTORFHREDLB L6%ER
(B ofl e, BEIEOBaYMV B IEMAEL L
febDEHEsN S,

1986 FETid, # ¥ < AFIRFKEK 98 % & BaYMV
KERCERL, BRIECNER 115k a LB
THolts, < 4Hh FLAFORRKERIZE WLEL RR
EiEORESEM T, NBIZ39.6kga TH -7,

1987 T3, Hy<aF38IBEERICEBRLI-D
KXLT, =4h Fafid2BEERBELAICBE D

2o
BaYMVIEEBIc B RIEZHAELEREE 38
TR LT

I bIT—FOFRRERITZ1986F, 1988 F ik Z
NZINE6BEMYTH o120 WY AFETELE B

¥R BaYMVEREBICHIT B4 FLAFOD

R & AT - IR
B8 oo oz LR Lhs PR WM TRE
£ ™ () B g» () &/ (ke/a)
24 h FAF 8 1 78 381 39.6
KH&& "R 100 5 59 520 19.6
bhE_L 100 5 63 586 31.0
1986 12373 49 2 8 704 45.9
HbF XL 32 2 79 609  40.7
IYpT-NFY 0 0 90 735 59.8
e R 98 5 54 239 115
<Y A FLF 2 1 86 440 347
KHo&& 45 100 5 5 303 9.9
1987 231 96 4 82 953 34.6
2WLLT 86 4 82 747 404
I bT-VFY 0 0 96 903 60.9
hyes¥ 89 4 60 233 215

D0~ 5 ORIREEIERTERT

BaYMV ICERICIER L7cds, <44 FAFIF 1986 4
ICREBEHED SIS, 19884 i3 10 BFEEE BaYMV
R L SR B T TH - 1,

SBWMV FBREIFIC B 2 BABERREFE 9 RITRL
feo NEDEW 6l SORBHEIZ100% TH D, KEH
1513 SBWMV Ic@RETHERE ATV,

NERETREMSRRKRE 34 %, F7, BEHE,
HY2LFNB~100%EERICER/ LY, < 4h

FAFORKIIAD SNLD > T,

$38% BaYMVIEEFICBIIE<HH FAFD

Z & A FREMERIC X 2 RRHEER

o R HEER (%
wm OB & 1986 1988
<HH FLAF 0 10
Za—d—NFV 100 94
T3 v 100 92
Iy bT—-FV 66 34
AYTLE 9% 84
AA#3 0 0
Ea 52 0 0

%39%K SBWMV EREIGICET S
<5 K A F OFRHE

<Y H FAF 0
hESL 0
HTE L 0
I rT-NFYV 0
hyveaF 100
B M 34
Vil i} 93
BAEYF 100
BHel 5 (hF) 100
5. & &

1980 ERIc A 4 A FIREMBWOREILKE & b i,
HEEER D S RAKEEERROREO—H bRV E
BBl BEEINE L IcE o, W 1983 FITiT K
T 3 IROESMEE bOBE £ 25 (K0 ¥ b
T—VF V) B, 19864F i3 Eab2 Hik &t & o
BIZ 695 (RO <% 4 Foa¥) BzhZhTwsh,
BEDRHEBRERECHRING T EI1TH - T,

MBS D IR D " SoAE DRFIRTEIC 13, B S
BB, BIRLOTVE SREEESOOE BB
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EFOTBERM Y 1 V2RI T 2 RERE OB BT 2%

TREHFETSL, BE - BN THERERRIFTH B
BIhsXVEERENE 2L ERKU LML, L
ThbA 2 s¥FEERRICBRETH 7o 39 FT—
Wy OBIIIREERRBD I B 12 &b Ic B KHEEME
BT, &2 EF_LERAFOMBIAYE - INEHZRL,
BRERFEGRIFCH - 12,

Ff, E—-NERHCEDbN E ZRAEIR, BEERMS
BIFChB T EBERINBZY, IHFT—VFVORE
BRI, YRROBNIEVDNBIRBL LRI
PELZHOD, HEE_RLBIFFETH, Sh ¥
LEBILTOI,

I b T F VDA A FEERRCTT BIERMS
IZ2VWTi, BaYMV D IR, DRiCIEEIETSH
5, MBUCIRFERT 345, MERKEOHHRKME TR
TRE™, BHEETO 2 BFricRohTH Y, RBORERE
ELREREREOS I E_RPHr E_RKICHBELTE
WTH o719,

P LofFFR»S, MBICOWTORREEZELEHS S,
1986 FICI Y P T—AVFYORBEDEEFHIZE~D
BRI >, LibL, 20OTFEICE, KK -
T, I TV FrRIBICBRL TS, HERH
PEL, NENOEESBREREICHE L THS I
INEWT EMETI NI,

—%, FROARKZAEZOEFHERE T 1986 F£ 4T
3,670ha THY, ZDIE LA ELIKBELETHAIRME S
WA Y AEEREEh TV,

THH FAFRA Y2 AFICHERLT, RAHIRIZE
BT, NEYOLRIETHS, T, H Y2 LrF¥FTREK
BIEBRE S LEPPRIBTHBELPL T LY KREUR
HThotehs, w4 H FAFRIOENKEShTED,
BOTEELPTVREE VWL 3,

ANERER, AREELTRFEE L THRERERICEAL
THET 35, <44 FAF3, LD OEREEER
BEL, BELBRIFTHD, Hy<asFlESEULOR
EREE b LR h, T, ZHNS®IKKST,

X £

RER, NECHKRLTRSNETE S0, EffD
BIRICEALPTVEVLIRFHE LD, COT 0D,
MERE IS LT REBOFBESREZFD 20, (EftHE
FREHF LN OHEEERZHDIIRLTILEDTERL
e cdh s, &5ic, KABHED W TRENNEIRE
MELTBDTEELENTH 2, COLIWRRTK

p

EXHOYMRFHICOVWTHITEIMMOZT VA V< 4 F
LBELEVWIEMESMIIEN TV S,

BaYMV O0& R I3 siEbitETid, 18I
ZODREMBEL TWBIBAP, I1BBBELELTVLS
BATH, YA FAFORBHRRII2~8ULEBHT
B, TRMEESETH 10 BEEORRICEEE -1,
%/, SBWMV KEEETHRINLBEETHRRE
T, T4 A FAFIIBaYMVOI, I, MBICEKL
12 <, SBWMV ik b SEIEHRMEERT LB H»
I o7z 1838, BaYMV OFFRBEE T 44 FAEH
DEMPTHENRAF/ LI LIT>VWTR, ERd+*HEE
L OBHEHBEVWHR TS b B=FROEEHPL PR
F+RThHotlEE, AV ar¥RBLORBHIAELD
R ZHEREPPE L~ H EEL Oh BEFEAMD),
Bl T BB REIS IS L Tb T 0k 5 HBRAIIR
Ronigw (RPBEZSRMSERERERE.

INODERDLD, <4 A FAF IR, REE
SEIFTHD, BREB TCOREHTEE &b 5,
1990 F e KRB D EREEICRAS I,

ERANL L 4 A FRERRIERERBEOTRER, —
KR TS 52 PSR P RESB L 2 R, B
HEREEREI L RRLILRELT, EidER545C
LItk ->TiITEbOh B, TDRW, SEHIEHBIED
BREED B 7-Diid, REHLE S 3BEREREICO>L
TRBELOR[HBDIEO S DERBATEL LEND B,

AEERTI, L D44 LFEERRIEFYSEICH
WTEHEISFH AR NI, Z{RKETR YmMZ2 45T
FRI—4lEym3%b24 Y27V, ARKET
BRYmEb5EM ym3%2 b o3 BhE XL, Ym
& ym3 DEH % b OBEYE, BXUKBRHGER TR
BERSRIFEEDOoNT, £, ym3% b D Ead2 id
BEMDPRDEL > BERETHD, BLTym3%d
ORERBBEThE-k, ThHhoDRFBERVWTFN B
BaYMV oI, 0, MEcERMEERL, REHELT
OFAMSERFTE 5,

E ®
EOEMEREMEZ 121980FRIC, + 4 &4 FEEHKRL
L FEEMRL L OZFLBREEM Y A VARBEHEL,
REBEESEL, FICRBEBRLEERL LOFE
ERE(EHIH TREMEHROGKICE Lz, TDh®,
N5 DREIIT BB REMILL, KEFEORE
WHREEZX 2 C EBRBADOEEL L > 1<,
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Studies on resistance to soil-borne viruses in barley varieties

Yukihiko IibpA Kei Ocawa Tsuneo CuiBa Tkuko YAMAZAKI

Tsuyoshi Mitamura and Takeo KonisHr

Summary

Barley yellow mosaic virus (BaYMV) and soil-borne wheat mosaic virus (SBWMV) cause serious dis-
eases in winter barley of Japan, both of which are transmitted by the root-inhibiting fungus, Polymyxa
graminis Led. The most practical way to prevent from such soil-borne virus diseases is to grow resistant bar-
ley varieties. Meanwhile, occurrence of a new virus strain can be detected only when a “resistant” cultivar
changes to susceptible. The accident that a BaYMV resistant cultivar ‘Misato Golden’ suffered from BaYMV
disease in this Ibaraki Prefecture gave us attention to soil-borne virus diseases in barley growing, and BaY
MV-II was established as a new strain of BaYMV in addition to BaYMV-1 and II. This investigation was
conducted 1) to estimate yield loss by these diseases, 2) to investigate the response of barley varieties to
different strains of BaYMV and SBWMYV, 3) to survey genetic resources for complete resistance to soil-borne
viruses, and 4) to evaluate BaYMV resistant lines for registration of new leading varieties in Ibaraki
Prefecture.

Response of barley varieties to these viruses was examined in naturally infested fields by one of the
BaYMV strains or mixture of BaYMV and SBWMV. The kind of virus and strain of BaYMV are diagnosed
by pathogenicity to differential barley varieties, ‘Haruna Nijo’, ‘Amagi Nijo’, ‘Akagi Nijo’, ‘New Golden’,
‘Misato Golden’ and wheat cultivar ‘Norin 61’, and exactly examined by enzyme-linked immunosorbent assay
(ELISA). Eighty kernels per variety were sown in the infested fields in the late October to the early
November, and percentage of infected plants were indicated as infection incidence.

Yield loss of susceptible barley cultivars by BaYMV

The degree of yield loss by BaYMV infection was investigated, using susceptible two-rowed barley ‘Akagi
Nijo’ and six-rowed barley ‘Kashimamugi’ which were leading cultivars in Ibaraki Prefecture. When the infec-
tion incidence of ‘Akagi Nijo' at the stage of maximum infection in the mid March was over 75 %, the grain
yield significantly decreased and the content of protein in grain increased. Further infection close to 100 % in-
cidence brought more than 80 % yield loss. The similar situation was observed in ‘Kashimamugi’. When the
incidence exceeded 60 %, remarkable yield loss was found, indicating that the maximum permissible infection
incidence for keeping the normal level of grain production was thought to be 60 to 70 %.

Varietal difference in yield loss by BaYMV

A large variation in yield loss was found among barley varieties showing the similar infection incidence.
Some varieties were badly damaged to reduce grain production extremely by BaYMV. Meanwhile, the others
kept the normal production even if the incidence was close to 100 %6, suggesting these varieties were highly
tolerant to the virus.

Such tolerance was found in ‘Misato Golden’ infected with BaYMV-II. Compared with ‘Akagi Nijo’
which was highly susceptible to reduce more than 70 % in yield, ‘Misato Golden' showed a slow increase of
infection incidence, resulting in only 12 to 20 % yield loss.

Response of barley varieties to BaYMV-1, @I and II
Barley varieties were classified into five groups, based on different response to strains I, I and Il of

the virus. Two varieties of two- and six-rowed barley in each group are listed in Table, respectively.
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Response to*

Asahi 9

Ea 52

Group - I Two-rowed barley Six-rowed barley

1 S S S New Golden Kashimamugi
Akagi Nijo Asamamugi

2 S R S Haruna Nijo Taishomugi
Amagi Nijo Senbon Hadaka

3 R S R (None) Mihori Hadaka 3

Sangatsu

4 R R S Misato Golden Miho Hadaka
Franka Kikai Hadaka

5 R R R Ishuku Shirazu Mokusekko 3

* R : resistant

S : susceptible

Relationships between resistance genes and response to BaYMYV strains

Up to the present, four major resistance genes to BaYMV (Ym, Ym2, ym3 and ym4) have been de-
tected. A Chinese barley landrace, Mokusekko 3, which carries Ym resistance gene and minor gene (s) is
completely resistant to all strains of BaYMV, but ‘Mihori Hadaka 3’ with Ym2 is susceptible to BaYMV-
I. Ea 52, ‘Ishuku Shirazu’, ‘Aizu 6°’, ‘ Chosen’, ‘Baitori’, ‘Haganemugi’, ‘Iwate Mensury 2 ’ possess ym3,
being resistant to BaYMV-1, I and II. German resistant varities with ym4, ‘Franka’, ‘Sonata’ and ‘Diana’,
are susceptible to BaYMV-II.

Out of 32 varieties and lines including ‘Misato Golden’ which were introduced the resistance gene from
Mokusekko 3, all but one were susceptible to BaYMV-II, although they were resistant to BaYMV-1 and
I. From crosses of Ea 52 or ‘Haganemugi’ containing ymd3, eight lines and ‘Ishuku Shirazu’ were bred. All
of them were resistant to BaYMV-1 and I, but one line was susceptible to BaYMV-II. These results suggest
that the resistance is principally controlled by major gene such as Ym and ymJ3, but modified by minor gene
(s).

Resistance to BaYMV-1I in Japanese two-rowed barley varieties

Esterase isozyme genotypes consisting of allelic combinations at the Estl, Est2 and Est4 complex loci
are useful markers for identifying barley varieties. Most of the Japanese two-rowed varieties were classified
into two groups ; Ca-Dr-Nz and Pr-Fr-Su genotypes for esterase isozyme. And, all of the 14 Ca-Dr-Nz varieties
were susceptible to BaYMV-1I, while 23 of the 25 Pr-Fr-Su varieties were resistant, suggesting a close linkage
between the esterase complex loci and the locus for resistance. Using F; lines derived two crosses between sus-
ceptible (Ca-Dr-Nz) and resistant (Pr-Fr-Su) varieties, recombination values were estimated as 10.159% and
6.97 %, respectively.

Response of Japanese barley varieties to SBWMV

Soil-borne wheat moasic virus (SBWMV) are widely distributed throughout Japan, especially in areas
growing six-rowed cultivar ‘Kashimamugi’ in Ibaraki Prefecture. SBWMV damage is mainifested as shortened
stem length, yield loss and deterioration in grain quality. Most of the two-rowed cultivars were resistant to
the virus, while about a half of the six-rowed cultivars examined were susceptible. And, the infection incidence
of six-rowed barley was higher than that of two-rowed barley. No relationship between response to SBWMV

and resistance to BaYMV was recognized.
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Evaluation of BaYMV resistant cultivars, ‘Misato Golden’ and ‘Masakadomugi’

In Ibaraki Prefecture, leading cultivars of two-rowed barley, ‘Akagi Nijo’ and ‘Haruna Nijo’ were
seriousely damaged by BaYMV, so the farmers were waiting for a new resistant cultivar. In 1983, a resistant
line , Kanto Nijo 22, was bred from back- and multiple crosses between Mokusekko 3 and two-rowed malting
cultivars at Tochigi Prefecture Agricultural Experiment Station (AES), and evaluated for agronomic charac-
ters, grain quality and resistance to diseases at several AES’s. The line was registered as a BaYMV resistant
leading variety, and named ‘Misato Golden’ in 1986.

Meanwhile, ‘Masakadomugi’ was bred from a cross of Ea 52 possessing ym3 and Kanto Kawa 53 at
Agricultural Research Center in 1989. This new BaYMV resistant variety was almost same to the leading va-
riety ‘Kashimamugi’ in yield and kernel quality, and was completely resistant to all strains of BaYMV and
SBWMV. This new variety was adopted as a leading variety of six-rowed barley in Ibaraki Prefecture in 1990.
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