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Selection of Gene Resources Resistant to Soybean Dwarf Virus YP Strain that Occurs in
Soybean Production in the Tohoku Region :Yasuo OHTO*", Akira ABE*?, Hiroshi ODASHIMA*?® |
Hidetaka TERAUCHI* ", Ken-ichiro HONDA*® and Kiyoshi ISHIGURO**’

Abstract : Two strains of Soybean dwarf virus (SbDV) are prevailing in the Tohoku area: YS,
which is transmittable by Aulacorthum solani, and YP, which is transmittable by Acyrthosiphone
pisum. To develop cultivars providing resistance to both of these strains, we selected gene resources
resistant to YP strain from 7 cultivars that are resistant to YS strain. The selection of resistant
cultivars was conducted under a growth chamber condition using inoculation by aphids. Among
yield components of soybean crops, the reduction by SbDV infection was remarkable in the seed
weight per plant, the 100 seeds weight, and the grain size in a susceptible cultivar, 'Suzukari'
Among the 7 cultivars, the effects of SbDV infection on these yield components were smaller in two
cultivars, 'Tsurukogane' and 'Tsurumusume’, than in the cultivar 'Suzukari. These cultivars appear
to be resistant gene resources to the YP strain as well as to the YS strain of ShDV.

Key Words : Soybean dwarf disease, Acyrthosiphone pisum, Resistant gene resources, Seed weight

per plant, 100 seed weight, Grain size
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o oobgo

FA X biiiE, duifEE, ® At THRAT S
TANAIRETH Do FMIZL Y ¥ A THEMRIZDH
Wb, ok, AeF s & ORI T % .
F72, FWHRIIDEMICZ > TOMM 22 L %
CHFIIR 2 72012, PRI, RIS X 275
BERr % A CRMEOR T 2 <. 2o Liczen
5, ¥4 XbWHIZALHARIZBIT S5 4 AOKE
FED—=DThbo AL, 777 5L YIS
ENBFTA bbb 4 VA (Soybean dwarf virus,
LI [ShbDV] &wvi9o) 12k Dl Enb, A
WO —KAZGFIIHERED 7 0 — NFHEE Z HLTn
b0 Z7U—NETSODV 2B LT TITLID
HMHRAH, EFENHOF 4 ZITHRR LT 252 &
T, AN SN Do LHEEICB W TIEEZ I
H9 % 7= DI IKPIERE O BT R D ST E /2,

SbDV 121, WL wbhb W WEREZTI SRS [H
WALEL (D %4 7)) EbBERIEEL K B
WELEOWLETISRBI T [#LE (Y &1 7))
D2 ODRBHAH B (EH1975). 7z, ThE
NOWHHEIONT, Dx AL ECTFHTTIAY
(Aulacorthum solan) \Z X W M-S D [S ¥ 4 7]
XV Ry A7 75 .Y (Acyrthosiphone
pisum) \ZX VN ENE [P 4T ® 220125
»hd (KE 5 1996, A% 5 1999). T HHK
BEBENMRBRO#ENIZEDY, [DS] [DP] [YS]

oo
2B OT 75 5 A FHEK

5104 75 (2005)

[YP| ® 4 DOBMPAET B (K% 5 1999, Terauchi
et al 2003). ALHEEIZB VT, FAETIE YS RIS
FIHAELTBY, AT 2IRHMEEERE
7 % i A By T 0 F ARG AER B & OV SR 2
IDFEINTVD (BHSH 1970). —F, HibH
HiZix, YSHE & H1C YPRINL S BT D (G
o 2003)0 o T, HALHT TR TE 2450
PERFEDF R Y72 - Tid, WAL 2 P %
53 20ENHL, LrL, ThETYPEIH
T PR R ERIATH - 72,

ZZT, AT, MECENEE AT 554
ZHEOBERICET 5720, T TITIbiEE T YS R
WS B YU EIE B L S D S YP RIS
9 BIMPEE P THT 2 b D%, HHRERIC X
DERZ L ERAT, TNET, bWLHEIEYUEC
LT, mERoOBREERIIFONA TRV, £
T, ARWIZETIX, SAIGEHERESRSS, SbDV &
YelZ X B IINAHERR T & 2 I & PSR o Fig i
ELTERY, ZORINEEE O EIC X ) ik
iz kA7 T2, TV FICTFATTILVE
FI 7 el T % Weat LR om) 42 H4g L7z,

0 oobgoobo

MR L7274 AR 1 IOR L, BZtox)
BaiE e LCATFROFEEMM [ XHY ] 2w
7oo TAZXA Y] Z, HACEENE Y v & —WEE
PIRFJE S CHERIRAE L TV B T2 v 72, 3T

A XD LRIRIUE R E RGO 7 4 Xbuw b 4 VA YP BRINOEGHE, B X0,

P SAERAET AR X - : ‘725%‘%&7’??#‘/%7??@@)
I 1 111 v v At RS FHEREGRE ESS

ZRHY 20004 a)0/10 /10 o/8 0/8 88 9/44  4.6+0.2 1.9+0.3  2.5+0.8
(% M TR ) 20014F 0/10 0/10 1/10 4/10 5/10 10/50 2.940.6 2.47+0.3 2.5+0.2
. 20004F 0/10  0/10 0/ 8 0/ 8 1/ 8 1/44 5.0 2.3+0.3  2.4+0.8

Barvender Special 7
20014 2/10  0/10 1/10  5/10  5/10 13/50  2.5+0.7  2.2+0.3  2.3%0.3
Adams 20004F 0/10 /10 o/8 0/8 7/8 8/44  4.0+0.3  2.2+0.3  2.1%+0.8
20014F 0/10  0/10  3/10  2/10  7/10 12/50  4.24+0.8  2.5+0.4  2.940.4
U< % 20004 0/10 3/10 0/8 0/8 3/8 6/44  4.3+0.3  2.2+0.3  2.6+0.8
- 20014F 3/10  0/10 /10 3/10  3/10 10/50  4.4%+0.8  3.3+0.4  3.5%0.3
T 20004F 0/10 /10 o/8 0/8 1/ 8 2/44  3.5+0.5 1.8+0.2 1.9+0.8
20014 2/10  2/10  8/10  3/10  7/10  22/50  2.6+0.5  2.2+0.4  2.47+0.3
o 20004F 0/10 3/10 0/8 0/5 2/8 5/41 4.470.2 1.840.3  2.0+0.8
) 20014F 0/10  3/10  8/10  3/10  6/10  20/50  2.8-+0.6 1.7£0.3  2.1+0.3
SR 20004 0/10 3/10 0/8 0/5 3/8 6/41  4.3+0.2  2.2+0.3  2.3%0.9
20014F 0/10  2/10  4/10  1/10  2/10 9/50  4.8+0.9  4.8+0.4  4.8%0.3
- 20004F 0/10  3/10 0/8 0/8 3/8 6/44  4.3%0.3 1.9£0.3 2.2+0.8
20014 2/10  3/10  5/10  3/10 1/10 14/50  3.94+0.4  3.5+0.6  3.9%0.4

BMIZ, TP FATTIAYEBEARE LTHW2, 7794 13, 20004513 1 #4720 581, 2001 4R 1

KRB 720 10 BB 72,
a) ELISA FaEkE/ Sfitk i
b) BRG7z 0 AFFEHB O + A
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BERREME LTHWZ 7 200 - RO T
T RCIIFEEZERYE 7 — X D5 shi:
LOTHbH, i L7 SODV-YP #kkiZ, RERTC
PRI 72 MY4-1 #kCTH B BHICH WAV Ky
v A7 75 5 (Acyrthosiphon pisum, LI'F
[Apl &\v9,) &, BERTCTHRIML v 7 < X THE
REFLZDDTH 5,

g ogobgoo

ShbDV ® 3027 @ —INTD 7 A )V AP IIANEE
ThHb (B\THEME) %, VI~ 2 (Vicia faba)
TRRELTHIL, AplZHZa—1"X) V5
XERIFS 5, 22T, SbDV #ff# Lz urn
—3) S Ap itk ) —HY 57 X2 SbDV % #H
L, BIRECSODV BRI SNy I3 28NS
AplZI D FAANEEMTLHI LT, TTTLY
DIANARFEREOREZ K> 72,

UL, VI AW THRAMAE LTS Aplo
%, Wil % H\vC SbDV-YP BIZ&H L T\ %
HZ =D~ 4RIB LIz, Yar7a—1o
BREREKTES LT 14 v ¥ aX—=/S—THW
LBNEPWT, REVIMNICEEHEEL L. 20
AR EMYILZ, HEE 10000lux FEE T 24 K H &,
20 COZMTIT 48 BT, Ap AR
B7zo TO Ap ARG OY I AR L7
Q0 FE/ M) o VT ~= AL, KIEISEKHAO R % 2217
7EWT S AF v 7y 7TEY, BE 10000lux
BEO24EMHET17 COATRKREMNIC 72 K
BV, 20, VI AE, BoTwbhv TS
2IETL, BEF (ZFF 70 ANT) BEAL
b, MEN (HAHET, 20~25C) THET
Too VIR ADER N OEARMIEL 3 ~ 4 WK
CERILL, EESAS A PUAEE (ELISA) T SbDV-YP
Rk & RA 72,

ShbDV IZJ&Y L7V F< A kD AL 3 ~ 7 %,
2/NBEFTONXPMY AR, HloEY T AHT
HRFE L T2 Ap OHF» S, FREARED &
itk # Y, 28/%5o% L7, SbDV &y I
AR 2ATEZH L VLD Z RS, Rb
DI T Ap ¥ S &7z, ~ ) I B
10000lux FEEE T 24 B H & 20 CliB W7o KK
FEICEY 10 HIIRET Ap 222 HIE5 2 &
ATE7,

0 oobooobobooboo

Wk sy 4 1%, S EZHE RNy MIiko 2R
ZEHEL (7 UhREZERE T, 7 VoMb IS
ML, W3k, FERMAINCER12mOE=VE
v PHROREZERREE AN TR T OB L2, VI <
A TR S /72 2 i Ap &, RBAH L -9
BREID 5 A4 ADHEZIIB L7z, 74 AHEZ IR
MCERHADORE BRI 72EWTIAF v 2y T T
B, 2BEAET, 20 COANTRREIC 72 B
BE, Ap ICEMEWIT S8, T0%, ¥4 FA
2, BFELTWD Ap OB EMN, Thd xRl
H (FF7=20hNT) TRELZ-OL, FHoT
Wehy 7RI LCREN (HAHETT20 ~
30C) TH T L7274 XD EL 054
EBSE % 3 M A ICERILL, ELISA 2L ) SbDV
EGe R TATz o ERGAERR S Tz A T EIZEH R,
125D/ 5000 5D 1 a DT 7 RIVERY MBI
L, SHOICIMEBNTIEY F CH T/ B,
2000 4, 2001 4E 2 4EMIAT - 720 Beffid, 2000 4F
X, 8~ 9fE{AT D5 MEFN41 v L 44 8K/
i, 2001 4F1& 10 &S 5 01, AFF 50 A/ G
BI otz HHRIZT LI, KON L
LT, 7774 EMUMNOLE %R UIZ L7
FEREY) %, 2000 4F O RERCTIE 1 5 Al 2 K>
AEF10 fEK), 2001 4EOFRER T 1 fhAE 3 8RS
D (GFt 15 HK) B CTho KO IHENIZ, B
fpoy, B, FRE, AXE, MTE, Tz
A LARERZSM L, SN2, ZhZh
OYEMRERICOWT, BEMELROTFIYMHIC
8B BRI O MEO I WHEakkIt, %) %5
Bl BELLZYA X 1IBRYELDDOTTIL VD
GHEE, 2000 4E1% 5 88, 2001 4EI1X 10 BHTH - 720

0o oobgo

AAFFET ShDV BB D E I v 72 ELISA &,
9 XC, Triple antibody sandwich enzyme linked
immunosorbent assay (TAS-ELISA) 12X 0475
720 —XIURIEPL SDDV K 7 0 —F o4 F
Pifk GEEFHMATIERNT MM X058 %k
Fe#%AE i (pH9.6) T 1000 f5ICAML7zd D, —
ROUEMIE YS, YP WiRHZBOS§ % 5L SbDV £/
7 u—F 37 AHAYS5A (7485 (1994),
HEGITZERT IR X ) RE) ONERy 7
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o 7 1) v % TPBS (NaCl 8.0g, KCI 0.2g,
Na.HPO. - 12H.O 2.9g, KH:PO. 0.2g, Tween20
0.5ml/ZEH 7K 1000ml) T5 u g/ml I L72b D,
SRPERBIET VA Y 74 A7 7 & — B~ Y
AX FPik (SIGMA #:#) % TPBS T 2000 f&7
RLEbD%E, ZhENHW, Bk ez AR
100 mgdh 729 1 ml OFET TPBS &Mz THEk &
FAMECTHERL THSNZINEE 15ml A~ 707
AMFa—TICBL, M EEOHE (HITACHI
# SCT-15B) % JHv>C 8000rpm T 2 43~ L 55+
L, fBoh RiFagmms Lz, 3LHIis, —X
Yifkitiz, ~412u% 4% —-7L—1 (FALCON
) O TVIZ100 u 1 o5 Lz, 37 Cilk
FHT2RMEES, 4% (w/v) AFAINVY
(DIFCO #:#) 250 u 1 ¥2% 7 TV ITmA, &
HiZ, 3TCWERICIHMEEL 7uy F U 7%
Tolcnb, FL— et l7c, Uk, FL—F
DL, TT, TPBSIZL Y 6 HF 21T\, %
F I R—I—=F T VTR R BRE LT, hiFE,
£ TOVACHRIE 2 100 w1l $2EA L7z FIEFIC
HEETRREY) O & Bt IR E LT, £ 7L — o
57 TIVICEALZ, 7L —MI4TCREFTIS
REIEHE L7220 Bk L7ze #inC, kP %
100 p 1§25 L, 37 CREHT 3 RERHEHHE L
OB HEE LT DWT, ZREUKHEZ 100 4 1§
OHEL, 37 CRET2HMNHELZOLWEL,
FISEE® 8y =1tr 7220 Y% 1 mg/ml
E%b X9 10% (w/v) VX2 ¥% ) —NV7 IV
(pH9.8) WZHEHML72b®) %100 u 1 §240MEL,
20 CTHE L7, 2KME, 42707 L—1)
— % — (BIORAD # Model 3550) T 405nm
DOWSEE (Aws) ZHE L7z. FAEOWEMA
U7 V= FNOBEMEX D Aw OFHE LD 0.1
D EBWEAICHEE Lz,

O oobgno

B L 729 X TO MM T SbDV-YP B~ & Gens
RSNz, L L, 2000 SFDRERTIE, &I
BRI, BN X o TREGEAR S
Nhehos (1), WfE [Bavender Special 7]
(LT [BS7]) &v9) TIX1HRDATEGZ RO
720 2001 - ORER T, WIAE X D EMERERITLE
L, MEL7A2s, S E > TRRGMmEA»E S
HVWERE2H Y, BEARIIRESTD 4 IR

MEols

BHL-7 7953072 RGO EFEEE A
b, VxHARCTFHAT T I L VITHT LN
WEHTSHESNLmME [Adams| (Takahashi et
al 2002) ZED TN TEIRDO SN Lh o7
(#£1)o T/, BIHTRIEERHRIIHRTT 75
LAY ORI FHWEINC D > 72,

BRI IS BT 5 YP B Gk Iy A O #ALIE IR
X, VA (2 XA | TAWEBETH - 7
DIZKLT, TAZXA)] ZRELTRTOBMETIE
BBz (K1),

FEEBREFOH T, B2t [ 2 X4
1 IZBWT, SbDV &G X % B 7 Ik A A HERR.
ENZDE, B4 OREEHRETH- 1 (K
2)o I, EIBICIIELIC X 2B RO
720 ABFEBUZ, 2000 4D RERTIFRE 2 BEINATR
D oNTzA, 2001 FORBRTIZRBOONT, BE
L 723HMlfRIE CTld e dr o 726 6o T, MMz 0 Dk
EBLOHHEEL SHDV K0 BBOREL LT
P DR % 17 5 720

kB 72 ) ofET-E T, 2000 SEORERTIE, [A
A A1) ] THEERRIE T 40 %RRETH - 720 iR
BIZEREOKETIE, Twhwi s TIE, 80 %F
JEE o2, EEORESDERKREN-7 (K
2 A)o [Adams], [#EHR], [Yvazx], [V
VaAH K] TIE, RO 60 %L EASHER Sz,
—77, TH#15%5] Tid, Mo [A XA ] LF
FEEE O 4 PR I 40 % R21E & R LI BE YK &
o720 2001 SEDRERTIX, [AX A ] T4k
D 60 BFEEDF STz EEREIR T, [V )V

00 %4 XbbRENIMEEEERERO 5 4 X
bW b £ )V A YP BUEGIC X 2 A LIER

Jvm & 1), Bavender Special 7, Adams, Wb\ < B,
TR 155, WEEK, YA AR, VIVAZR
Fvild, RSV EGFEA XS
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00 @ [2XH)] 2BWTE A4 Zbw by 40 A YP B % ARIURHE R 512 M3 5
21 3 (em) Hige (®)  AExE () RE/ME (g) HRIE (g)

20004E 3B ’@éﬁ%@zw) 34.5+1.8 10.3740.2 15.3+0.5 6.53+0.25 27.05+1. 40
JEGLER (n=9) 32.1*1.5 10.6+0. 2 %24.2+1.0  *3.0740.37  *14.74+1.67

200147348k {42 EK (n=15) 88.0+2.3 10.9740.2 53.9+3.3 14.04+0. 77 23.65+0. 66
&Y% (n=10) 85.5+3.0 10.6+0.2 %42.6+4.3  %8.40%+2.16  *17.47+2.16

Bfid, PyfE = BREERUE
* 2 L2 BRI O REIX, F—EROBER TR O N2 EiEE ORI t BUEgIZ & ) Et A E24 (p =0.05) H9320

bh7zZ 2R $,

A BRE T2 0Ok

(i FE4 )
VL3 H R

VLA K
e

H 155

b B ]
Adams |

*B. S. 7

(RFH) 2 XY
DA
VI A A
R
L1555
Wb A
Adams

B.S. 7

(RFH) 2 XY

B EHKLE

(it 4 )

D= ]

VLN AR

e

155

nwbn< b ]

Adams :

*B. S. 7

(RfHR) AXAY
YL a HF
VLN AR
PR
155
Wb A
Adams

B.S. 7

(RfHR) AXAY

go
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200147 R

A X kM- RE (A) L EKE (B) OMADREDHLE
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A X LRI B E R EM RO T 54 b vk 4 VA YP# (SbDV-YP) ~DJ&

% B.S.7 : [Bavender Special 7] ®¥kDmE
* ok LT —/N— IR R KT,

* ok kO EATRRIL = (SbDV — YP &Sk P9l MR 4R O T35 MH) < 100

LAARA|, [ynvahzr] T3, ERMOEHI» D%
<, LHICHIEICH S BEMD 60 %L LofET-&
PHEPR S N7zo [EHM 15 5] THREKRD 70 %42
BEOMFEI SN/, —TF, [BS.7] [Adams]
fwWbw{a] [#HEHR] T, ek 40 ~ 50 %
BECHTELZVMBO[AZHY ] % Tl 7k,

HREORESHRIL T, K2 RGED [ A
A1) ] T, 2000 1% 50 %FEE, 2001 4% 70 %
ERBC L DS LR b7z (K2 B)o
THCH LT, EEEEERESTIE, [y VA
AAL [yvarsx] o2 BfliE, 24ERE b
SRR ZNZEN 90%, 80%LLET [AXHY | %
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% AR % Barvender Special 7 % Adams % nwhin< A
100 100 100 100]

50 50 50 50)
0 0 0 0
Koo fmA Koo A PR/ A Koo A
[ A A N A A A N A [ A A N
kg K g B8 kg
% HH1 55 % HE R % VLA R % VLA g %
100 100 100 100
50 50 50 50
0 0 0 0
Koo A Koo A PN/ N A Koo A
LT VA A N KO R N LT T A BB R N
ko kg _ k2 W g
O sEmsesk
RS

00 %4 Xbuw b7 4 VA YP RRERD Y A XOR I RITT#

BB S, WENI A0 LI - R RO SR SO 28652 £ T,
REEIX, ORKD) > 79mn> (PR > 73mm> CMRD > 55mm> (B/NK) > 49 mm

228 wes BehE wen Een man mg
AZXN) Bavender special 7 Adams Wbl
A O S T Y S A '3 wivedr

-:‘1‘:‘,\5‘-.‘,-' "'.".‘N' ‘~ 2 ,;":'.. ::s'::.&'. ‘- V’»’;&Lx

ety b 4 "S'- ?:?&' [ a3 Al
"5.:::?5. ¥ b &“ ‘o.‘:::. AR arle 4 N o 0 %) *._f"..n
R R R A Y S 5y

""."‘?Q."\:‘E‘z-' e 53:;'.’-".":000 . “...‘ 14 @ |9,
NN l',.:“:':"- Cxl .“.’: i’b"cu.n iye 0.:":7 .
aigs ek gan tes B #en Bt e

B8 EEH YILRA Pl =k

—

00 A4 XbWLHEPIEE &R ORI KITT 74 bWy £ Vv A YP Rl Ds5g

Lo 7z —7, [BS7]) lTAdams] [Wwhw<{ 5]  #TIE, MROKTIBEE [AXAY] T
[HEER] T, 20004E1 TR XAV ] % Ello7 13, SRR TIIRK 7.3 mbh LR AT 70% 0L T
A5, 2001 SEDORERTIE T Y, B LGho72. Ho7225, BIICLY, 55mbh LKA 70 %D\ L
fWbw{a] T, EHIERMENIKEP 72 O/MRLITHES L7z, FEERS, Twbwl s, [VILVA

FAFE DR KA & 2001 SEEOREHIOWTH A AL, [Yvayi] DAomETIREGIC X 2 H
HL7 (M3). ZOME, WIFhoMfliTh &g  KROBAIWEET, MM OBEIEL o7z (M4),
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g ogbgo

AffFE i, YSHEIE YP Rl 2 D RN [ K
EHHEE R T BIEERAZHS ML LS L Lz, &
NFET, YSEUIK T % IHUPE AR & IR O RS,
g T TS (B S 1970), €2 T,
BEWCAGHEE 12 3B\ T YS B3 2 Uik # (5
ELTHAENRTWAH00HH» 5 YP RIS 5
B2 0% RRZ LT, WEIIHT 5K
PVEEEERZ®IZ) & Lize P EEE RO
Wiz Y7o Tid, YP RUIHEHARIRELETH D,
F72, ¥4 XRS5 RO &R
moncTuiznwz Ehrs, OAp #HVAERHERT
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