HHEE  BECBY 24 Y7 R ADTA VAR ERE T AV AT B 0% 1

i

A v e X (Phaseolus vulgaris) 1, ALHEED
FEH T, 2EO 85~90% DEISHBE L LD b,
JtHEEEIC BT B4 V7 v ARBORES IS <,
1806 FEWBEEEICB W TR I NI-& N D 5,
7O, 1871 FidbisERn LY, SHE D & Ml
A LRMEL T2, 1886 0 ALHEE I BT 5 &4
ORI X E, EA TR 159 ha o9 &
T o oS, dbEEEOSKERICEL Twizc e 2
20 SES T oA L, 1910 1347 1 77 4,000
ha %08k L7, 1918 Fi2id€E T 13 17 6,000 ha
WEL, [ Y7y ABBEROY —7 2RI
5, DUBIEA U 1920 #4123 5 ~ 6 J7 ha, 1930
HARIZIE 8~ 97 ha B L 1c, £ DRIEMD
BRI & D 1945 3 —8F 1 /7 2,000 ha & TP
Lzhs, MUBRLICHEML 1960 T2 1385 7 77
9,000 ha iz £ TEE L1z, L LEDED L 1970
F13#76 77 8,000 ha, 1980 Fid 2 Jj ha o2 D
7 2 73 5,000 ha i EH L T b,

IO BRI BLWTEELTHRELTED
WO ERET L, FERERLO IR ) 5
L UHEEHD AT b B B O FRGE & fL 7z s Tl
o EEEI N, BRCEEETFIIRED O
WAL <, ZROFHELELT 5, TDR
BRI R I S T, 1944 F12 1347 5,700 ha
OFIREIERE & L 7288, Mg 2 a4 L 1930
FR21E 3,000 ha B THRA L, 1958 10k
#72.300 ha 1272 > 120 # DBEEET ORI H
Z b Mo 2,500 ha Bl THALICE > Tw 5 (HF
THESWHE, 1977 JLEE R, 1979, 1988)

4 v F v A DOREEREIE, hk THFORE
W & 5 EREER OZ B CER O U RGO
SRR L D KESEBLTELY, — R
BT & B b K TR R ORI D
hoTEErEZbOEEDNS,

A v AW A 77 4 VA (bean common
mosaic virus, ST BCMV EBE3) i L % EH A
27 95E1E, 1920 BN R St (BERK, 1926) .

i

Z D% 1950 FEAR Tt A O EmREECE
FEMID I, BTIHROETE L 6121970
FERCECEFE L (RS EREYETT =,
1978), BTk E LB E L -7,

L e AEBEY A 774 )V A (bean yel-
low mosaic virus, LLF BYMV LB89)iC L 5D
LRI, BEETH L 70— N —HOHEROHE
17 L T ER R OERIC S %, FIFCBBL T
LEE TRTEL o AKNERERL THEET 572
»(EE S, 1980 ; FHS, 1981), I CEER
REEEE 5T b, L Lo, FRORE
AV AEINETBYMV 0z % (N)RftL &
T &7z, T4 Clover yellow vein virus(BAT
CYVV tlg3) Lt s (B85, 1989) DT,
KT CYVV & LT#EET %,

F o UTAE BT I RS o sk T RIESRE
4w AEEENERELFEE 2> Tw
b,

IO XD, A T T AT A VAR
KLUBARHTREE k> Tn»ah, ThETHE
PIcE 24 w7 = A7 AV AIROFEM IR
Wk <, BARYIBRIRORI B o F
Ytz

g3 1978 FE0 5 1985 4E £ CcAbEdinr i B
SR BV, A YT YR ATANVAROFE
AR HE & iR T A g AR LA, AR
YAV ATROFEFERE, JEVA VA, B, R
AEEE, BHERICOWLTTHRHTLFBRAIRD £ &0
TebDTHD,

KRG % %57+ 2w b, JoibiERisT PR R
SRR IR (AR F 30 4 F — A ztd)
EEk L, MR B o NETdEEL
rp e R SRERS FR I (2 5R) R F AR
BAIZCEEY 52 o h, REBYIR JEEx
B fro F 7o ALUERTR S BRI AU I T SE T R
i, BN CHR RS o o, D
L0BHOBRERT L, KR EITICHZD,



2 LU ST R ESR

JLAL M B ST H R R SRR G PR R B (FRLR] S5
) R R, CRSHREEHITER A (B
LA YIFRFERHR) M B3, e b
Hitle THORETEW T, Fooudtigls g m
ARERG IR (B ¥ PR AR A K 22 302 ) B IR AR 1
4, BRI GRS CAERS), BB
UL Gt =81, At R g
ERABGRE @R 7 V)R BRI, RO
CHEBE THRERTEV ., AR ED 512
iz, OXDEESHSH S TRIBED - T
B & CHEEE R TR 72, JUdb¥ER ST ok SRR S
Rl BRORINFBH R, FESHIRE P —
KRG —EERFRAEERL, AL THHED
XBEETEG I, BMKERILEE BERBINRE
LS A+, AT ¥ BT PR ARSI TR B (B
B L BRI BRI ENR
CBIE #IAW, ElAtEEE RS BB #E
H-—ARE i i BB 2 PUE OB 2 T8 72, b

765

HE R FR PR FAE—ERICide /7 a—F
WHBTENC & 72 D B8 %320 72, FbFEEE
FE B & OTHHIEER 12 O W IR, #EHK O
BEURERFZS TR ANVA 7 ) —FEH
MRED T %187z, ST L T2 gt
LARBMOBEERT L,

AWEFEIE ARSI R B SRR TR L
7o 28, [EESRERIE R ER g1, TRSRHE
Bt 8 (RSS2 RHE) Bk B+,
FEIRF B 1K GRACHEIE ST b 1] B 2 SR ER 45 B P 45
8), FISRE RIS TR R K 2 & DN ERE
BEOHERCIE, WHEXTLEY OEEY W
ZlHVZ LML T, L SRREEL FiF s,

FIRRmXOBEOH % £ o - bR E
FERAIR VY S VARSI, FE4E AL, B
AHBEAETICHL, EhtELL 23EsET
LRETH D,

.

7% RN

L.

L. ¢
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I. 412529 AEHAL 9141 (BCMV)

. % &

Ravinder et al. (1985) 1= L #LiE, BCMV 12
Ptz A 7 v~ AFEER, SEHM, EORYH,
BRSO OMEEYIE, e SN Lic kG L
Fro IWEBICE 2 228 2D i Omar et al
(1979) 8 24% A4+ % £ L, Hampton(1975) i

1) A 50~64%, Y D FREH 53~68%
WY eme LT, 7ANVABRIC L S
DWW HEFETEDORWPUZ D703 % LT LT,
BT A NVADK A% FEL LB O THE
K 40% 360 U 7z (el ST ke B BRI,
1975) JEAERIE L 7oA > 7 e AN NTEBE L
SHETEMEREL, BRI ENL SRR,
FEETIF 50~65% O I % 7 L 7z (b¥ELH
e atEa Ll 1976) WO HE b H S, mung
bean @ 8 & T3 7 FE T3I~T5%WMI L 72
(Kaiser and Mossahebi, 1974),

L Lkdis, D5MA 7y A D0TH
M RAT U7 G I R 72,

2, WETAIR

A 4 )L Ak Stewart and Reddick #5 1917 4
RPN L TR, T H £ TS  ORHD
# 4 5 LT W A (Richards and Burkholder,
1943 ; van der Want, 1954 ; Dean and Wilson,
1959 ; Quantz, 1961 ; Skotland and Burke,
1961 ; Zaumevyer and Goth, 1964 ; Silbernagel,
1969 ; Alconero, 1972 ; Hubbeling, 1972 ; Al-
conero and Meiners, 1974 ; Drijfhout and Bos,
1977 ; Silbernagel et al, 1986), Drijhout ef al.
(1978) i, BI4RD 22 Rffix 4 7 > = X OFRHER
et 2551 E D, 7To07V—FICERIL
7o

WIBBKELEE DS b, AN IE55~60C
(Zaumeyer and Goth, 1964 ; Silbernagel, 1969
Drijfhout and Bos, 1977), 60~62°C(Quantz,

1961), 60~65°C (Drijthout and Bos, 1977), [if
ML 10° 4% (Quantz, 1961), 5 X 10° ~10* &
(Silbernagel, 1969), 10* ~10° % (Drijfhout and
Bos, 1977), 107 ~10® f%(Drijfhout and Bos,
1977), MHREFEME 3 H (Zaumeyer and Goth,
1964 ; Silbernagel, 1969), 4 11 (Quantz, 1961),
5 [ (Drijthout and Bos, 1977), 6 H (Drijthout
and Bos, 1977) Lz ZFNEHEINT V5,

Moghal and Francki(1976, 1981) (%, BCMV
A&t 6 FEEO potyvirus & A T A T HPH, %
KENVAEEGES S U7 & JBEk L, %
LS HIH OFEBE R 2 # /2, Tsuchizaki and
Omura (1987) i, 4 BEOBTHRRMEY AV A
HEOFFEHE, mEErREg, SAEaER L
DI 2TV, 7 o OBBBIR 2 /T,

KV ANRIZEETHT 77 5LY (Myzus  per-
sicae), < X T 77 L (Aphis craccivora), LV
R e 7+ 87 75 b (Acyrthosiphon pisum)
e X FEKER I i S h % (Zaumeyer
and Kearns, 1936 . Zettler, 1967) . Zaumeyer and
Kearns(1936) 12 L % &, 1O 7 77 LY
ANABER L, =2 I A 227 775y (Lipa-
phis erysimi), Havhurstia atriolicis, 4> I F
)7 75 v (Aphis citricola), T T 77
Ay 80%LL EDERE R R LIz —T, A V7
VR ANEEMEY TR VWLE I E VT T T LY
(Rhopalosiphum padi) i k> T b s iz &
W ENH B (Zettler, 1967), 7 77 LY O
FRERRA L, FERERT (10 53 B Vaid 100 53 LA T &
{4 VA Rk U7 (Zettler and Wilkinson,
1966 ; Zettler, 1967),

FAECBE T 2R %<, Hlbansy v iz
AOREREET 18 2 BUNIBR 2R
(Zaumeyer, 1962), Z#icxt LT, 3 ERIEEH
BEELLZ EWIEE D H S (Bos and Benetti,
1979, —77, BEZEBHRZERPAT N ORIbHE
MThHot kD b d 5 (Chod and Polak,



4 At B ERBISERE B765
1975), Walkey, 1980) I oW T4 HI T3,

UL LRs, bEENCRETLIARAY A LR
DRFEOEAN DTS Iz ST,
Fe, HEERTCT 2740 A EEA~OFR I
DWBTHAHTH 5,

3. BEFEH

ETANREA V7 v A TEFERRT 308,
BT oREIMES L URFICE>TRE D,
5% (Zaumeyer and Goth, 1964), 7 ~20%
(Phatak, 1974), 2 ~66% (Smith and Hewitt,
1938), 16~37% (Silbernagel, 1969), 20~60%
(Harrison, 1935), 20~80% (Drijfhout and Bos,
1977), 25~86% (Medina and Grogan, 1961),
50% (Reddick and Stewart, 1919 ; Burkholder
and Muller, 1926), 34~89% (FkH &, 1975) ¢ &
DENENEFLRFELIRE SN TS, —4,
AT = ALUNOEPIC BT b, tepary bean
(Phaseolus acutifoliusvar. latifolius) T 7 ~22%
(Provvidenti and Cobb, 1975), 7 ~34% (Lock-

hart and Fischer, 1974), phasemy bean(Ma-

lathyroides) T 5 ~33% (Provvidenti
and Braverman, 1976), mung bean(Vigna
radiata) T 8 ~32% (Kaiser and Mossahebi,
1974), Y 7 Y95 (Vigna sesquipedalis) T
37% (Snyder, 1942), /& ¥ 4% ( Vigna sinensis)
T 25~40% (Sachchidanada et «l., 1973) DFE-T
BREPREZIN TS,
BrRfewB84+ 52 28R/ LT, AHE
(Medina and Grogan, 1961) 1 & UNE B (Crow-
ley, 1957 ; Medina and Grogan, 1961) 7 & ¥
BLHA, B (Fajardo, 1930 ; #kH &, 1975),
BALFERT (FRH &, 1975) 2 ¥ 938 %, Medina and
Grogan(1961) i3, B OEIMEET 2 -7
F, BEFLERELEC W &, BB D 2
DRI IEN, BHRRESEH O 2 L 2R LT,
7 A VA OB EGCET 25E TR, YA
ADFRIE A >4 < x(Walkey and Innes,
1978) 8B L ¥ =4 4 > 4 v (Walkey and
Taylor, 1979) smfEOEH T =, T HEB LT O
#i(Andersen and Down, 1954 ; Innes and Wal-
key, 1979 ; Walkey and Innes, 1979 ; Innes and

croplilium

RBEEFOMPCEET Z2 74 VAR, BTO
B, BRI L BB R 2 % R vwiis(Ekpo
and Saettler, 1975 ; Jafarpour et al., 1979), #&
KO 7 ANV AZBA Ui (Jatarpour et al,
1979) . Hoch and Provvidenti(1978) ix, fKEE#
FURFHOBT2HAWT Y A VAFEER 28
EURHC LD EEEE L, —H, £—-15Y
ATTT7 4 —%HOTC, [ 7w XEEDSE
HBEHIC BT 274V ADHEE LA HWED H
% (Rubies-Autonell and Faccioli, 1985),

LxLehis, D5MA vy <X 2wk
TR T 28581 < (FkH S, 1975), &
LERFHA B & OVBUIREENT - TR, BEYE - BT
CHROBF L ERBEZ 3%,

4. % W

Walkey and Webb (1984) i3 s sk & F v
Ty, KA VA %E potyvirus BEDKEBEIG %
Tz, Jafarpour ef al. (1979) iz ELISA % H
W, REETHO YA VR EKRHE L7, Dot im-
muno binding(DIB)# W L D EFFO VA L X
PR E N, FEEFIECRMEEI L 2
Heb—HLIemEEN T3 (Lange and
Heide, 1986),

UL Lahs, REEFETHOWIREETS
LD 7 A NV ABE, BLUVERSEEFOEMKRTE
2T o TR iddn v,

5. RELRE LB

HAEFREBRCET 2®WE 34 20,
Hampton et al. (1983) 1%, 7 A U bR IC F4E
3% BCMV D4rBik % strain group 4RI L,
ENTNOREHE LTI N 7 AZHBR T,
AR L DAY £ 2 DG IR E T
Sz, FEFEBRTCREIIRELTEL s NG o7
(Walkey and Dance, 1979),

HEBIOBBUELTY, BTrhov A LR
i AL L & 2 72 (Reddick and Stewart,
1919) 0 7 A N ZIFEMBRT 2720121, 7 A4 VR
7V —EFOFEH, EFUAEOTR, F4RH
BOMERIC XL 2BRORM 2 ELHRIN TV S
(Fajardo, 1930),

e

« L

7% SRS
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L LBhs, 7775y OFRERLIZHNIC
B 27 A NVAROEHRR Y, FEEBICET S
B kit S B A

II. Clover yellow vein virus (CYVV)

. % =

KA NAIERGP L TeA 7 e ADETFE L
DEEDOINE R 100 R E 134 L (Bednarek ef al.,
1988), v o7 o—/N—TREEH, HiOHL LN
W3 2 (Gibson et al., 1981),

LinLZesis, bl TS TwiA vy
VR AFEREOWECOOTERHTH S,
2. WERIANZR

A £ N 213 Hollings and Nariani (1965) 258
WIS Lz, A ER VTR Y 0—N—H
(Gibbs ef al., 1966 ; Pratt, 1968 ; Lucas and
Harper, 1972 ; Barnett and Gibson, 1975 ; Lind-
sten et al., 1976 ; Harville and Derrick, 1978 ;
Leath and Barnett, 1981 ; Alconero, 1983
McLaughlin ef al, 1984 Forster and Mus-
grave, 1985 ; Demski et al., 1986 ; Johnstone
and McLean, 1987 ; McLaughlin and Boykin,
1988), £ >4 > < X (Lisa and Dellavalle, 1983 ;
Walkey et al., 1987), V< X (Munro, 1981),

I K (Kowalska, 1979), Winged bean(Fso-

phocarpus tetragonolobus, Fox and Corbett,
1985) = > ¥ > (Howell and Mink, 1981), =T
> F 2 (Singh and Lopez-Abella, 1971), A% —
F 2 (Lawson et al., 1985), 777 ¥4 7 A (Nagel
et al, 1983) ¥ o otanTn b,

KIRWZ BV TILER Y —F A (G 15,1985),
T3 (FEES 1986) i S EEI LTz,

K ANAOFFERHHE L~ AFBHEY 23 C oLt
#yAv (Hollings and Nariani, 1965 ; Singh
and Lopez-Abella, 1971 ; Hollings and Stone,
1974 ; Bos ef al., 1977 ; Fox and Corbett, 1985 ;
HE5, 1985, 1986),

v A4 Vv A ki F i3 670 nm(Hollings and Nar-
iani, 1965), 750 nm(Fox and Corbett, 1985
H b5, 1985, 1986) # & OF 700~800 nm(Varma

and Gibbs, 1967) DU bk & FnFhkFHF s N T
Wb,

YIBERIEEEE O S b I EE X 30~40°C(Fox
and Corbett, 1985), 48~50°C (Singh and Lopez-
Abella, 1971), 55~60°C (Hollings and Stone,
1974 ; # 5, 1985, 1986) TH b, THAFHEIE 10°
~10* fZ (Singh and Lopez-Abella, 1971 ; # E
5, 1985), 10* ~10° £ (Fox and Corbett, 1985 ;
Hollings and Stone, 1974 ; 3.5, 1986) TH b,
THEEMEIZ S HUSC) 272k B H0OM I
(Hollings and Nariani, 1965 ; Hollings and
Stone, 1974), 4~ 8 H(G Lo, 1985, 1986),
6 ~10 H (Fox and Corbett, 1985) & ##L € 1k
LENT 5,

K ANRIEEET AT 7 7 4 (Hollings
and Nariani, 1965 ; Singh and Lopez-Abella,
1971 ; Hollings and Stone, 1974 . Fox and Cor-
bett, 1985 ; # 5, 1985, 1986), =~ Fw ks
+ 47 75 A3 (Hollings and Nariani, 1965 ;
Hollings and Stone, 1974), F2—1 » 7t 7
H7 72 3 (Singh and Lopez-Abella, 1971 ;
Hollings and Stone, 1974), Aulacorthum solani
(Singh and Lopez-Abella, 1971 ; Hollings and
Stone, 1974) THAFHNICEEIR S N L,

A4 NAE BYMV oIEEMEGRIZEK
I L 72 o 72 (Hollings and  Nariani, 1965 .
McLaughlin et al, 1984), BEOEIIH 1354
7t % (Varma and Gibbs, 1967 ; Pratt, 1969 ; Bos
et al., 1977 ; Jones and Diachun, 1977 ; Lisa and
Dellavalle, 1983 ; Nagel ef al., 1983 ; Walkey
and Webb, 1984 ; Foster and Musgrave, 1985 ;
Lawson et al., 1985 ; Barnett ¢t al., 1987 | &f&
%, 1989) k&I LT 5,

RO A 7~ ACHET BHET A VA
DERBE IOV TRFMAHRRZL, 20K
HicBFrEY A4 VA L BYMV 8 & U BCMV
EDIFEFMERLAHTH S,

3. RET A I ADIRH

ELISA 2 A WTER YA Vv ABRKRE S h
(Leath and Barnett, 1981 ; Alconero, 1983 .
McLaughlin, 1983 ; McLaughlin et al, 1984 ;
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Forster and Musgrave, 1985 ; Lawson ef al.,
1985 ; Barnett ef al, 1987), oz gHE (Har-
ville and Derrick, 1978 ; Walkey and Webb,
1980) B L U7 7 v 7 ZBEKIE (Demski et al,
1986) IZ L 2R 7 A LV ADKRE b EE RN TV 5,

L Lads, £/ 70— nfilkzHnizy
ANADRRBCET 2HMBIIZEA E R,

4. FELRELCIAE

KA NADREIRIE Y a7 a—,3—(Gibbs
et al., 1966 ; Lucas and Harper, 1972 ; Lindsten
et al., 1976 ; Harville, 1978 ; Alconero, 1983 ;
McLaughlin, 1983 : McLaughlin et al., 1984 ;
Forster and Musgrave, 1985 ; McLaughlin,
1988), 7#27 u—s3v—(Leath and Barnett,
1981 ; Alconero, 1983 ; McLaughlin, 1988), fifi
? 7 1 —N—¥H(Pratt, 1968 ; Barnett and Gib-
son, 1975 ; Lindsten et «al., 1976 ; Alconero,
1983 ; McLaughlin, 1983 ; Johnstone and
McLean, 1987 ; McLaughlin, 1988) %z ¥ O &i#th ¢
H5,

K7ANADY a7 a—~—(Musil e al,
1988) B &£ f 1 > 4 > < X (Dwadash-Shreni and
Stavely, 1984) & &R ICx T 2P > WT D
HEIhTWw3,

UL LAds s, R4 ADFEARE & BHERIC
B 28530 %L, 777431085740 K
BB L URY AV ROBEREBEIC DT T
b5,

M, 1> AEBMESF S 291
(BYMV)

. #® £

RKIANVARBRELIA V7 >~ A (S
Red Mexican U.I1.34) %, #EX4 D OFED 30~
33%, FEBE» 6%, TEEI 40~45%RH D L
(Hampton, 1966, 1975), ¥ & UROEFELS
B L7z L 2 Twv % (Orellana and Fan,
1978)

LiLds, 25815y~ EHOIH
FICHT AP 0,

2. WEVAIZR

A7 A VA% Pierce (1934) BN #j e L 72,
Z D% EIC B VT > K v (Hagedorn
and Walker, 1950 ; Schroeder and Provvidenti,
1966 ; Taylor and Smith, 1968 ; Bos et al,
1974), A > % = A (Grogan and Walker,
1948 | Zaumeyer and Fisher, 1953 ; Hampton,
1967), ¥ 7= X (Taylor and Smith, 1968 ; Kai-
ser, 1973, Bos et al., 1974 ; Thottappilly et al.,
1976 ; Randles et al., 1980), ~ v + (McCord and
Gudauskas, 1968), 7 7 ¥4 7 A (Brierley and
Smith, 1962 ; Nagel ef al, 1983), 7#H 7 u—
s¥—(Hanson and Hagedorn, 1952 ; Zaumeyer
and Goth, 1963 ; Varma and Gibbs, 1967 ; Bos
et al., 1974 ; Jones and Diachun, 1977), »—Y
> (Corbett, 1958 ; Bos ef al, 1974), H > F
(Moghal and Francki, 1976) 7z £ % < Ot &
SRES N, REOHDH %,

KHWZ BT A X (BAERER, 1963 ; S5
5, 1980), >y oz a—,— (LIS, 1980 ; FkKH,
1981 a ; #kH, 1986), 7H 7 o —N— (K5,
1970 ; LEF &, 1980 ; £KH, 1981 b ; #MH, 1986),
TA¥(RES, 1975 HH - 08, 1979), w7
VY (R iR, 1979 RS 1982), 27 o
& 70T (NEEAK, 1968), 1 > 5 v X (K,
1974 s Mf I 5, 1975 BB 5, 1980 ; LI5S,
1981 ; EH S, 1981 ; Efk S, 1982 ; #KH, 1986)
REPSHBEIN TN,

KA VA L pea mosaic virus(LLF PMV &
B%9), pea necrosis virus(LLF PNV LEE$) B
& U clover yellow vein virus(JAT CYVV & Hg
T) OFHER I E < p S @ s iz, PNV G,
A A VAD 1 %H# (Taylor and Smith, 1968 ;
Bos et al, 1974) L Sh 5 —FTCl3, HfaEHA
ERMBEBFANITRE R D2 L OWE LD S
(Beczner et al, 1976), Bos et al. (1977)i%
CYVV & PNV E—Y A VA ThHYH, CYVV
ERTANARHBETSH D L L 7, Pratt
(196N EAR7 A WA & CYVV ORITI, MK
IGEE AR SY — D3R 5 ERE L T2,
—7, Jones and Diachun(1977) 13K 4 W X &

L.

e



ES

CYVV OB, IR E X IR 5=
DDHT TN —T7 125 L, Walkey and Webb
(1984) ¥ X 0¥ Lawson et al. (1985) i @& H3 MM
RN T B 2 xR LTz, BT, VA
WRY 2 LD cDNA ZHWTenA 7)) 74—
varyOEH»s, Ky A LA, CYVV B LU
PMV i3 EBBIR 2 H % 43, B CTH 5 L OWE
b ¢ &tz (Reddick and Barnett, 1983),

AIRCBOTE, HEEA96) 31 7w X
9 2 BYMV &2 #HE&P &R & 4 /8
ST, dbEERE I BT, B N B XU O R
WA TR APOSGHENR TV L (EHF L,
1980 ; EF &, 19815 LH S, 1981),

Kaiser (1973)13 ¥ 5 < £ T 0.2~1. 0% 71z
By LR ARE LT,

MHENELEE O D b, Wi #E I 55~60°C
(Thottappilly ef al., 1976), 58~60°C(Zaumeyer
and Goth, 1963), 60~62°C(Zaumeyer and Fi-
sher, 1953), 60~64°C(Hagedorn and Walker,
1950), 60~65°C (Brierley and Smith, 1962), 60
~T0°C(AK S, 1970), WA MIE S X10* ~10°
£ (Thottappilly ef al., 1976), 10° ~10* 5 (A%
2, 1970), 2 xX10® ~ 4 xX10® f&(Zaumeyer and
Fisher, 1953 ; Zaumeyer and Goth, 1963), 10*
~ 5 X 10* f# (Brierley and Smith, 1962), 10°{%
(Hagedorn and Walker, 1950), MiH{#EfEMEZ 1~
2 H (Hagedorn and Walker, 1950 ; Brierley
and Smith, 1962 ; Thottappilly e/ al., 1976),
32 B (Zaumeyer and Fisher, 1953), 2~3 H
(Zaumeyer and Goth, 1963 ; AX &, 1970) & %
nFEhgEIhTtn s,

ETANAG 20U LEOT 77 L3128 5T
E# & 1 5 (Kennedy ef al., 1962), Gaudchau
(197) x> R b+ 47 77 Ly DEBRH
R 25 BT, BEREORHIFE I 2 ~ 4 iR oS i
Ll A Y= ALY FYORELHAL
1o Fins, AN AR E o 7z (Evans  and
Zettler, 1968), 7 75 A 2 L 57 A W A DA
Y, BEEEO RS L SRR OB Y K
L, BRI L 2O RRZHOE R,
T AYOauS DS, BYOMEEES

BB AL Y AD T AN AR EIRE Y AV A S5 7

JUTENE L I LY EH T 5 (Swenson  and
Sohi, 1961 ; Swenson, 1962), ~ L/ ¥—R45r DTF
DRI A 5 %2 12 (Pirone, 1981) &1 3
wELDH D,

A7 A A L BCMV 1 MH 2 #9c s Wb BRI
& % (Uyemoto et al, 1972 Moghal and
Francki, 1976) L iy 3T %, —7F, Bercks
(1960) 1ZA 7 A ) 2 OFUIF IS U TEE 133
WEIRIZ B B H3, BCMV L 2t U T ik E
Rich s EHEL Iz,

A7 AN NS F I e B R AR S
22 e, R LNILEE (Jones and  Dia-
chun, 1977 ; Nagel efl al., 1983 ; Lawson et al.,
1985) > ELISA % (Lawson ef al., 1985 ; Barnett
et al, 1987 #VTHE SN TE D, KBV
TH NFRfL O, PBLUCS RO KILH T %
52 EW, BRSVALBETIEHI R TH S
(Uyeda ef al., 1975 ; -+ 5, 1981),

3. & i

SRR BT A D v, T - NS
(1978) (X SPRBEE AT & DAY A 1L A DRI %
#2217, Walkey and Webb(1984) i
potyvirus FEO M FHIRER % RS TEEHIE % H v
TRz,

U (1980) 1%, ELISAESART A VA D
BMHESTCHL Z 2R LT, —H, KVA N
A4z ik ELISA RIGO 272 2 R0 7T 2 2 &
HIBE S i X e (Lawson ef al., 1985 5 Barnett
et al, 1987), ELISAEEHWTT 794 T A
(Stein et al, 1979), 2 o —/x—¥H(Leath and
Barnett, 1981 ; Alconero, 1983), < X &Y
(McLaughlin ef al., 1984) 7 K &K D A )V A DS
s,

Lo Liass, JbEEIE BT 28T 4 V2R
Ml ELISA K6 % FEIC TSR U 7o iR i e v
F1, ETANVADE/ 7a—F PR T 2
FMELIZEAE LW,

4. RELRECBAR

KA NVADEEIIE T H 7 o—,3—(Han-
son and Hagedorn, 1952 ; Hampton, 1967 ;
Varma and Gibbs, 1967 ; #kH, 1981Db . Leath
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and Hagedorn, 1981 ; Alconero, 1983), 3 w2
O—N— (B H, 1981a), A { —F 7 O—s5—
(Corbett, 1958) % ¥ OEMITH 2,

77T AL THIRA974) 3 E RO R
L OHRERAND D OHEAEAE L, S
L220ecmicFBE T 2008 L v EHE L 7o,
Jayasena and Randles (1984, 1985) i34 4 ) X
DEABIZERETHT 7Ly Fa—Y vt
TIHT 775y DFEREABEE LTV Tk,
CRERIIBRIFRE DS ERR AT 2
EERBALSICLT,

UL LRDS, KA NADEELEL 7 7S
LV E B EAERIECEY 2R AR5 TH
%,

A7 AN OYERZBL TIZLE KA % 400 m
BEL G, BEWBBAEZHACTT 794012
LLZREMEFIETE e EE LD L T
(Leuck et al, 1962), Jayasena and Randles
(1985) IXALE X% 5 m B L 7- R F ik, 2%
HRBHEA AT LT A NV AOEREIETX A
Lol L HE L,

KA NAORTMERCELT, 1>
ABIUR=Z NS A 27 BEOETMES & U
Vi E R T O AT 5397 b 172 (Baggett, 1956 ;
Dickson and Natti, 1968 ; Schroeder
Provvidenti, 1968 ; Provvidenti and Schroeder,
1973),

UL L7anis, WEEBIT 3K Y4 LV ADE
RREFMICHE LRG>V, £/, 775
LYDREBEERTANADIFFERNCB T2 £ A
R E, BEABIZ DO TERFHLELS N,

BEICBT 24 27 0= XD BHREOREY
ANVABRITOWFRIZL D CYVV & st (5
5, 198955 T, 5HETBYMV ®z % (N)
RMESNTELRKE YA VA S CYVV O aJge
HRAKEBLDEEbR S,

and

V. &4 bbby o1 Lz (SDV)

[, WERVAILZ
F'4 Xbwx{b 4 1 R (soybean dwarf virus,

E65

LUT SDV L 88 3) 13 1969 1 £ & #1112 23
Tl 54 XCB BRMD» S bWILRET L &
EREIC 3T 72 (EH, 1973) CD3 B4 25>
Y ABRT B OB BRI T, 1973 o E
HoldAf rrr= 28w,

ETANVRWCRBBEL 124 > % = A3 RILE
95% LA &R U 7z (Ab¥gdiny ch e 2 S 50ER5 - L i
JEIT S BRERERE, 1976),

2. % W

BT AN R ZERERBEE D 7 » (KM, 1975 ;
Tamada and Kojima, 1977) &N O #EBEE HME
<, VANADOMACITHE R T2, FBIRE 1 kg
5 DU X 0.1~0.3 mg (Hewings ef al,
1986), 0.2~0.4 mg(Kojima and Tamada, 1976)
EENRThFE IR TWE, Y10 R0ORKE
WIMMEFR A ZRIZD S Lk ol (EH,
1975 ; Kojima and Tamada, 1976), D’Arcy and
Hewings (1986) i& ELISA #: % Fiv>C 1.6 ng/ml
EFTERBEOV ANV 2R T2,

UL Lans, ELISA#IC L 2K Y4 VADER
MEDOKIGIC DB TR N E TTRETH - 12,
3. RELRECAE

EIVANADEAERK R 0 (59 /)7 a—
IN—IMERYR T (Tamada, 1970 ; EH, 1973 ; &
H - /535, 1973 ; M, 1975 ; Tamada and Ko-
jima, 1977), Y ¥ A B X FH T T 5 A
Lo TEME 15 (Tamada, 1970 ; K- B,
1973 ; EH, 1975 ; Tamada and Kojima, 1977).
2S5 (1985) 1: EWIRRGE % B W THLEEE N &
DY/ 7= —o T A NVADEHE 5T
2o BV AN AIKE (TER) RIGHR L, BikNE
RIARTIE 15~27 B§fE & S LT 3 (EH, 1975),
EE T, BRRB YA NV A GO FETH 2
H, 1974),

FIKEBBRT 27200, BEMERRF O -8
MDMEE X T 2 (JbHg T o B sREa s - b
YEENT B BB, 1976),

UL Lads, MBI BI L4 27 v~ A
LROREL L Uy v 20— "—DREEROBMR
OWTEIhETRITEShEr o7z,

o A

% Y

.
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Pt B34 Xy ADOFERFFE Y SDV B4 2 BHEOWIRD 2 b, K w BhE#Eo
ANATHSHBCMV, CYVV, BYMVEB LU H25DICo0TEFHRABL,
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B2 JBHEIIBIZA V7Y A4 )V AIEOFHLERE

EECBT A7 < A7 4V ATRORE |, RESFHLUHE
ERERHIS 2 3 2 728, 1981 4E~1985 H % TD 1981 413 18 THHTHK 51 &, 1982 ££13 20 tHHTK
56, 1>y v ADEEREMEICE TS Y 67 3, 1983 454X 3 TTHTAS 19 &, 1984 #F13 14 TilT
AN ATROFEFEEREST> 120 K 34 2, 1985 4Fi3 12 THHTH 25 FEOHRIE, M8,

Table 1. The incidence of virus diseases in kidney bean (phaseolus vulgaris) cv. Ohfuku

% SN

No. of Total No.of Diseased plants(9)®
Year Locality fields plants
surveyed examined BCMV CYVV BYMV
Toyoura 6 6,190 0 0.1 0
Soubetsu 11 7,990 1.0 1.5 0
Date 6 3,890 0 2.5 0
1981 Abuta 5 3,390 0.2 1.4 0
Oketo 3 2,100 0 2.3 0.2
Kitami 2 1,120 0.4 1.9 0.2
Rubeshibe 1 820 0.7 0.5 0
Toyoura 6 2,835 0 0.7 (.04
Soubetsu 7 3,500 0.9 3.8 0
Date 3 1,500 0.4 2.3 0
1982 Abuta 7 3,500 0.2 2.7 0.03
Rubeshibe 1 380 0 2.6 0
Oketo 3 1,500 0 2.6 0
Kitami 3 1,500 0 2.9 0
Soubetsu 11 5,740 0.1 1.1 0.03
1983 Date 2 1,000 0 1.7 0.1
Abuta 6 3,000 0.03 0.1 0
Toyoura 2 1,000 0 2.8 0
Soubetsu 5 2,500 0.6 2.7 0
Date 4 2,000 0.5 2.5 0
1984 Abuta 3 1,500 0.9 0.5 0
Tohya 1 410 0 10.2 0
Oketo 1 500 0 4.8 0
Rubeshibe 2 1,000 12.8 2.9 0.1
Soubetsu 3 1,410 0.1 2.8 0
Date 2 1,000 0.4 0.9 0
1985 Abuta 3 1,440 0.8 1.3 0
Tohya 1 500 0.4 6.2 0
Kitami 2 1,000 0 1.0 0.2

a) Diseased plants were classified according to their typical symptoms.
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THELTEND A >4 > X DEE 2 EEICH
HL, XL b 7THTH~8ATEIZY A LA
WOPTERIT - 120 FEFEEAEIREE TTL,
LSBT DT 335~1,600 MR 2 EE W L,
BCMV, CYVV, BYMV 8L USDV 0% #h
H O AR D U RO FIRRER 2§77,

AT M D KWRE(KE, RAEKE, WRRE
RiEx &), B RO, WRESL2S
i), fE D SREECRIESR:, JhELh:, 804
Feate), il | FUBHEEFTHESG) DL
TiT->72,
2, AEER

A, RfEH

1981~1985 FE £ T 5 Hf, "KEFH w8 2
TANAIROFEEROFHERER A Table 11
Rt BAEBEDSNT-DIE, BCMV 8 L °
BYMV o k2 €441 7B L UFCYVVIZ L B

DLEIRTH o 12,

BCMV 12 DT i3 1981 SEHBHT, B 4T,
1982 4E WY, 1984 SED U AT, 451 4EHT, 1985
EDIHTICB W TRDRFELED L - T2,

CYVV iZ#& L - & fiRTRC 8 W THRENT
B BTz, 1981 FOLENT, FHE, WCHE, &
FHT, JbRH, 1982 fFHEHT, FhE, HET,
WAEERT, EFH], JERTCBWTREN S » >
770 1983 S CIMNT, T, WHETICB W T
RRFEEDE ST, SMHIZ 1981 £ LU
1982 iz EFE DD 7 0 o 12,1984 FETIRIRER
K, CHEHET, fREET, EHT, BU4ENT, 1985 4F
TSN, HEENCE W TS WL 55
L7z,

BYMV 32N SERICB W THEND 7
<, L FAEDS CIEE T 1981 £OBEFHT, bR
i, 1985 FEDILRHTT, TN bFHHEEEK0.2%

Table 2. The incidence of virus diseases in kidney bean cv. Toramame
No. of Total No. of Diseased plants (%)®
Year Locality fields plants
surveyed examined BCMV CYVV BYMV SDV
Abuta 1 500 0 0 0 19.0
1981 Tanno 1 700 0 0.7 0 1.0
Rubeshibe 1 500 0 1.0 0 1.0
Soubetsu 1 500 85.4 1.4 0 1.2
Tohya 1 500 1.2 1.6 0 0
1982 Kitami 1 500 0 0 0 8.8
Tanno 2 1,000 0 0 (0 1.5
Rubeshibe 1 500 0 0.2 0 5.6
Tohya 2 1,000 0.4 1.2 0 0
Oketo 1 500 0.2 0.6 0 1.2
1984 Rubeshibe 1 500 0.2 1.4 0 0.2
Kitami 3 1,380 0.2 0.4 0 0.7
Tanno 1 500 0 0.8 0 0.6
Soubetsu 1 500 7.2 1.2 0.2 1.8
Tohya 2 1,000 0.7 0.7 0 2.2
1985 Oketo 1 500 0 3.0 0 0
Tanno 1 500 0 0 0 0.6
Rubeshibe 2 1,000 0 0.3 0.5 2.3

a) See Table 1.
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THo7e

B. RO¥

1981~1985 4E (1983 FE 2 FR <) £ T D 4 FH,
TEERE BT 574 VAKROREEREBORALTE
B% Table 2 R LTz, BESREDONTZDIIZ
BCMV 5 X U BYMV I & 2 %4 795, CYVV
Wk AOAREB X USDV 0 & (Y) R &£
AR AELEOAEETH > 1,
BCMV 2 DWW T i, 1982 £8 X 18 1985 F D4t

BATIZ B W TEWLWFEER L ZLSNE, i

165

LRETH T2,

CYVV i3 1981 E D B A %EH], 1982 F D%
Y, &Rk, 1984 fE0 8 WEEH]T, WA, 1985 4
OHBET, BEECBWLTRENS -T2,

BYMV i3 &#ERcEND i {, 1985 FOtt
AT & BRI T REDRHD S LT,

4 vy v~ AEBHEIE 1981 F ot HET, 1982
EQILRT, FHECBW THENEHT - 2,

C. sk

1981~1985 £ (1983 F£ i3k <) £ TD 4 F4,

Table 3. The incidence of virus diseases in kidney bean cv. Kintoki

No. of Total No. of Diseased plants (%)¥
Year Locality fields plants
surveyed examined BCMV CYVV BYMV SDV
Memanbetsu 1 850 0 0.7 0 0
Tsubetsu 2 1,000 0 0.5 0 1.8
Ashoro 1 500 0 0.4 0 4.2
1981  Otofuke 1 700 0 0 0 3.6
Shihoro 2 1,330 0 1.4 0 3.5
Obihiro 2 1,190 0 0.3 0 5.4
Ikeda 1 700 0 0.1 0 3.6
Rubeshibe 2 1,000 0 1.2 0.2 11.6
Memanbetsu 2 1,000 0 0 0 3.5
Tsubetsu 2 1,000 0 0.3 0 21.6
Ashoro 3 1,500 0 0.2 0 14.8
Honbetsu 2 1,000 0 0.2 0 10.0
1982  Toyokoro 1 500 0 0.4 0 4.6
Makubetsu 2 1,000 0 0.5 0 11.4
Otofuke 5 2,500 0 0.8 0 5.8
Shikaoi 2 1,000 0 0.3 0 3.9
Memuro 2 1,000 0 0.3 0 0.5
Obihiro 2 1,000 0 0.2 0 2.0
Ikeda 2 1,000 0 0 0 3.8
Tsubetsu 1 500 0 0.4 0 1.6
1984  Ashoro 2 1,000 0 0.3 0 0.8
Shikaoi 1 500 0 0 0 0.6
Ikeda 2 1,000 0 0.3 0 0.1
Memanbetsu 1 1,175 0 0.8 0 1.2
1985  Ashoro 2 3,200 0 0.7 0 5.5
Honbetsu 2 2,400 0 0.1 0 0.6
Shikaoi 2 2,800 0 0 0 5.4

a) See Table 1.
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TSI BT 274 L ABOREEEDOHEL
Rx Table 3Z;RL7z, BAEWHEDONIZOR
CYVV iZ L %5D5%E, BYMVICX2E¥1 7
B LA 7 v AFH BT, BCMV ik 5%
WA 7IROFEEIZELAED LN h T,

CYVV i 1981 4ED-1RHT, 1982 4£ DRI BEHT
WBWTRRSHLRENED SN DA, T
TIRLUTORECEEE 572,

BYMV 2 BRI L AEHEERTD N
¥, 1982 SEQOEHERT I B Th ¥ i fHE 83
HoNizlZFThHoT,

A7 AEMIFIE SRR DS -
Tz T, 1982 O OEER], BEIRT, B2
Y, AT, RERIETIXFEREEE 10% A B2 R L F
EDHII -T2, 1984 FIFFEBD o7z,

D. £

1981 £, 1982 E¥ & 18 1984 F0 3 £/, TF1=
ﬁjmﬁi%74wa®%§¥%@%§F%%
Table 4 R L7z, EEPFE L SN2 D
BCMV B XU BYMV Ic k 544 77, CYVV
WEDDAMBBLUSDV—Y 2tk s 145>
2 AEFEO 4 FEETH - T,

ZD5H BCMV ERENFTEAERoNT,
1981 FEOXRBIITO 1 1ZHTOARENED S h
720

CYVV 1% 1981 4EDO AR FINT, 1982 4.0 EHHHET,

REBAT, 1984 £ B HHT THAEHET
WTNSDRETH -T2,
AT v ABUROFEIZ D, 1982 £
ﬁ BRI BB THRENTED SN T TH- T,
. BB L UKR
K%m%$?54yfyvx@74wxﬁm,
KA % &2 A 79K, DBHHEB L UORILEY
b, EFA ZHEDOHE A NVR L LT, BCMV
(EMR, 1926 ; FRH-EHH, 1961), BYMV (G L,
1968), 7 v At A Huwibw A VX (LG, 1973) 8
TUVFaw)THAL 774 L AD~ ARREGE
1, 1968) 53 % EALIK DIRIE 7 4 v 2 1& SDV —
Y(EMHS, 1973 EH, 1975) TH 5,
BB T D4 7 o ADTANAFEBRE
Wi s -3 1926 EFERTH D, F D%
FHL(1941), #KH S (1975), RS (1975), HEF
5 (1980), + 6 & (1981), EH 5(1981), #KH
(1986) iz & D s iz, S H E THRAEFEREI
DLTEFMICHEAERSEs N D E o T,
1981 SE~1985 £ £ T 5 M, db#E D A > >
< A FEFEEE I BT B U A VAR OFEEERE
WOWTHELT-> R, BCMV, CYVV,
BYMV 5 L 0* SDV OFENRED STz,
BCMV & potyvirus # 2 & L (Bos, 1971 ;
Hollings and Brunt, 1981 a, 1981b), M-F{ni

B T2,

D A VA THRERETICHER S 2 FRRESS 1 K

Table 4. The incidence of virus diseases in kidney bean cv. Tebou

No. of Total No. of Diseased plants (94)%
Year Locality fields plants
surveyed examined BCMV CYVV BYMV SDV
Ashoro 1 700 0 0 0 0
1981 Honbetsu 700 0.3 1.7 0.3 0
Shikaoi 2 1,400 0 0 0 0
Toyokoro 1 500 0 1.0 0 0
1982 Shikaoi 2 1,000 0 0.5 0 3.5
Memuro 1 500 0 0 0 0
1984 Ashoro 1 500 0 1.6 0 0
Toyokoro 1 410 0 0 0 0

a) See Table 1.
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BREIC R D, BBEBVWTIRELLTT 77 A
VICE DB AN DS, F DERITEERD TR,
4 v e AOEBVIHCET R L SRRk
IMEREROVBRELZCbpbbo T, £HE
HAC I3 TR DS 10~40 FF I3 L 70 & #hds &
w2 (BEREEREYEDHRS, 1978), IO
Iz, BBIBOTRIERED £ AEHKHE
L&, BHREE21T- Tz 1976 S£LETICE
WTREREBETORADE L, ZHBT 5
BCMV D F4 4 50% LA 2R U7s (HAFER
VERET S, 1978), ChIEXt LT, WA VAT
) —BFOEHENLE R LD 1980 FLUREIC B
WL F OFEE 2 BR L T (A AR B e R
Wz, 1981), AFBICB VT H, O 2R
% SR FIRREN 1 WA T OARETH Y,
BLMETOFERC X 2 7 A NV AROHERSE
bHTVBZERI AR, SERTID L%
o TAEHE, BLU TREHE CHBARAES
%<, bufo "T&RE, BXU TFEE, T
FEEN Do Tz, MBI TREE B &
U TREE, OffTIsaSuHIE, #EEERTY
PRAENS L, TSR BLU TFETHE) OFF
IS uHBENTEREN D hpol, TARE
|, BLU TREE P TEEE BLU TFT
BN, YA NVARORESLOEREZ, v
ANABHMOER, 7 77 LAVHEBEDOER,
RIEHROREMY EBOMEZEEZ 5h, 0
WTFNHRERTH 20 SBOBT2ET 5,
BYMV i BCMV & [6] £ i potyvirus B W &
594 NVATH5H(Bos, 1970 b ; Hollings
and Brunt, 1981 a, 1981b), ZF T & BCMV
WHARIA L, < X RHEY % i % < OEYIc
e+ % (Bos, 1970 a), 1ZBTiE, A BEET 2
yu—nN"—8ERFELRERFEL 2N T 5 (Han-
son and Hagedorn, 1952 . Corbett, 1958 ;
Hampton, 1966 a, 1967 ; Jones and Diachun,
1976 ; BkH, 1981 a, 1981 b ; Alconero, 1983),
AFEETIE BYMV ORERZBDTHRro7,
CYVV iZ BCMV 8 & *BYMV & [H &

potyvirus BEICE T 5 7 A v X TH % »8(Hol-

lings and Brunt, 1981 a, b ; Hollings and Stone,

1974), £ > = X, 7 a—/S—$fg E L
WETHE% b 2 (Hollings and Stone, 1974 ;
Hollings and Nariani, 1965 ; Bos et al., 1977 ;
Fox and Corbett, 1985 ; Singh and Lopez-
Abella, 1971 ; # E 5, 1986), CYVV OFEAEICE
REEHNTD Sh, 1982 4F & 1984 F BT HF
SO ERIC ARG o Tz, BIFIZ 7 0 —/3—
A fmYeyE & LU (Gibbs  ef al, 1966 ; Pratt,
1968 ; Lucas and Harper, 1972 ; Barnett and
Gibson, 1975 Lindsten et al., 1976 ; Harvilla
and Derrick, 1978 ; Leath and Barnett, 1981 ;
Alconero, 1983 ; McLaughlin, 1983 ; McLaugh-
lin et al., 1984 ; Forster and Musgrave, 1985 ;
Demski ef al., 1986 ; Johnstone and McLean,
1987 ; McLaughlin and Boykin, 1988), 77
AV EIVEHRENDL DT, FROREROEX
MZESEELOBRE/ O —N—DRBET 7T A
CRFHN AT B LHEE S Nz bR TIRTR
B, "TREHE.TORESEIEDONL, T
B, To CYVV OR4ERHEE L TRENT
KEBRWI ES LT, ZORRIIHIE L
BUSEDEVIZEE LD, DLAKEORMELY
ANWARNTLEIEOECICL S EEbIS
0, SHoEEEY 5, g TER, #8E
ENTORENS L, THENTO R - 7208,
2O EERERE LD LIEMDAEOE VI L
2rEbhs,

SDV—Y i3 "XEEL #E< 3REICEWTH
ENTD SN, BV A VA IEERBEORK R,
5, M TAE WBHRLEW I ERESINT
BY (XM, 1973 KH, 1975), AFECBV
THZDOHRERHERT DI ENTERDP 5T, fn
AT TREE) ¥ TR, TORENS ],
BCHEB L UTBENC BT 2RENF Lo
Joo ZRINLT, "FUEITORERZ VP
Too BIRICHTT B BB L OIREIC A >
ASERESTED o, TKIESK,, TREL B
BRZHEHL E SN TWw 5 (gl o 2R
Bt - AtiET TR ERRRE, 1976), K- T,
FEOFREDOFEEZ FBRZUOEZICETLHOD
EBbit, ERANTIE, 1982 4 L 1985 FFw BT
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BRAEPMOFERIHARE D 5 o AH I Y v (5
Y )y u—N=p E R R T(Tamada,

1970 ; LM, 1973 ; K- EH5, 1973 KH, 1975 .
Tamada and Kojima, 1977), ¥+ 441 €7+
AT TN E D a5 (Tamada, 1970 ;

KH - FEH, 1973 £ H, 1975 ; Tamada and
Kojima, 1977), - T, AROFKAERE T BYMV
LAk, ESRATCEAET S 7 v N —FDR
BRET 7T Ly ORKBUHMAET 2 L lbh
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EI3E JLEHEICBITAA VT ADFEERT A VA

FBLEOFREEEOABERE» S, BCMV,
CYVV B XL USDV st IcB T 54 7 >~
Y ADFERFEIANATH S Z LB 72,
FETHE, BRETANVACOWTZONE, K
Hidk, BEAES L UBRIC DWW TR 2TV,
EREEEEYANAZ it L7,

1. 125 AEBSFAI7T14ILR

|, ERMBELURE

1) A7 A X

JhRE T PR ERIZBICBE VLT, BCMV KA
OFBAERLEA V<A (B EFEKR
&) OEWA 7P SFBELIE, A rTx
(W WHBEEKRE, KIESKR) it L 72,
B AU EFERL 7 EEXZIZ-200C D7
D —VCEBRELLOEHA L,

2) TANABERBEORNE L OB A%
BCMV ORI, EEOH I0FEED0.1M
hABBER (PH 7.0, 0.5%2 —AVA 7 by
J—vERER)RIMZ, HIR9cm OIS T
ERLUEERE L, BEAREHSLUD I —
KT VL (600 X v a) 2RO ET - SHEPO
FIEREID, I AN ERHOWURHE:2ET O
Jiztk, EHIZLUXATHRLEE LT,

3) E 7T 7T Ay

EXT AT T 7LVEHAB - YHROBES T
TEIBWT, YAT7 7 I7AVIBER12cm OF
I AMENOESEY I3 AELICBWT, 2h*
NEFLEbDEFERALE, AFI7EVT 7T 4
i, JhEESTHRESIEBANO P YT a2y h
SEELI LD ERWT,

4) IEEHERE T 7T Ay OB

EBRHAB TRELLEVRD, 4 7 = A
B R BERE) REEE 75 cm, £ 50 cm O
R CIMEL 7-, MEEHZ oM BFRETE
U TIToTce 77 7LV DB FVF A X

b (zAHF > TD) KiFl% 10a 4D 5kg &3
BRI Lk, 77745y OFIRE»S T
~10 HRER T, MEP (X 34 >) #AFD 1,000
S MPP (N1 ¥ M) AAFID 1,000 % 10
a4 h 100 08Am L 72,

5) 777 Ly OHE

777 Ly OFBIIERLEWLRD, #HERIES
LRI S BRESE TS AAEEL, 18RICD
WTA YT I AOEBYVIECIILE, &5
~BHITR S EECFET L7 77 LV REERAR
776

6) REMYIOBEH

FEECHA UL 2 WRY, $T
HTAEEIFBE (25~35°C) WIKBWT, 4
FHICBELEE L, 777 A DFERIZ 2
~ 3EFRIR THEEIT > 72,

7) AV AOHIL
EEEOOBIEIERLZL 2 WERD, Beck-
manl 3—50 BEE GBS R Hv, 421 Blo—
8 T 40,000 rpm, 90 7317 > 72, ¥ a R E AR
HZALFEZE2 MM, X8 mmao= ot
O—2AF 2 —72, 10% (6ml), 20% (9me),
30% (9 me), 40% (9me) DE v a PR EEBL,
LCORERT—MRERE L TIERL 72, ¥ 2 BEE
RELE AT SW 27 8o — % T 23,000 rpm,
180 S3R9fT o 706 W A NV ASEOFEUL A A I
EAFSHEE (UA4R) 2HWTTo e,
FE LB LB ERR 16 mm, £ & 102 mm D
Zhav O —ARF 2 —712,0.01 M D AFKEE
W (pH7.0) 2T 30%DEE CFHRL /-t
vy AR AR, 74 L AREE ANBES LT
%, SW 27 81— % ¢ 25,000 rpm, 16 EERE.05
BT, ML OB ETINA =2 bV DOBIE
¥, HIZ200—10 85 70V E— AN EH % H
Wiz,

8) KARADRRE

HIANTESH 3 EE 1 mg/med ™ £ )V AHE 1 mé

X

€.
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1> % & o Freund’s incomplete adjuvant % i 2.
AL S Bk KRAOMD b faEd DHEHNL I,
BRNES IZEE 1mg/meD 7 A VAR I me#%
BREEIRICERL 2,

9) EPEE

FAV T AT 4 TEA (DN) 3B L URiE
BHEHFIC L OER LA E 2% ) v v 7 AT
> (pH 7.0, PTA) T#MELUIH, HIZHS7
D HIE T HEMEE % v TEEEE 15,000 5 THEL
BT, RUEBHEKIC I ZRTOHEER, ¥—
Avya (150 Ay ya)Dr Yy F—HOKTFH
A, B v N3 AFEEE L ESE
Tl 72,

10) SRR

F#ix Milne and Luisoni (1977) @O b7 v 7
FaAv—yayERB U Uo7, §4b5H 0.1
M b ABSEEMTR (pH 7.0) THRL ZHUmE %=k
NN — VR R ES - — b Ay Yo B
TAF Y ET Y T o E, FROWESR
HT5 MR L7z, 0.1 M D ARSKRER Ty —
Ay v BRELR, AV AR E T
o, [FRRC 15 SRR U G & €7z, R THk
Lo, A L 2 DU & — e 15 9
PREF U 7o, RV TR T L 728, 2%
PTA THE L BB 21T 72,

2. KRR
) WEFEHEE

BCMV BEFEREO VA VA TH B, ¥4
BT BTAXETA 7 T4 NA (BB,
1963 ; &S, 1980) & HEir b, FEHETICHRE
EHOS OO THEIEEETLED D v,
FOWREIL, Plate 1O 1~4 AL CE
Y4 7 (ERRE) BEET, 17w ADE
ik > THBEERERHEOIEE LD 5, ERD
WERA TR ADMECL S TETERD,
TREELIBEL LB LWEY A 7EREER
T 203, TREE L —RICREDERM TRIE OH
HINWHEETH L, "SRFE BLU TFECHE OF
Mo, TARHE R TREE, Ol iiE
T %,

REE T2V, Plate TO5LIWRLT
IO CHEEORMEFICT YA VRMERDL TS
GE, AEFE-FEREBRIOREEEDL THGH
H5, ILEESTIRREROY 7 AKIZEBNT, R
FHETZIIELCBRFEELERSHEEHAEL
PR, MIAECHEMSE bR b 025K
(39.7%) T, BY D 38 (60.3%) IEARFEFE—
ELREMRICES A 7R EED LI, BBk
2 RIREFEIE TRREEEL O F BB O IRk
LRAEENELE LIS, IZEADE D o oF

Table 5. Effect of BCMV on bean yields of kidney bean cv. Kairyo-Wase-Ohfuku

Yields
o No. of plants
Date examined No. of total No. of mature  Weight of mature Weight decrease(%)
pods/plant pods/plant seed/plant due to infection
Jun. 20 2 34.5 22.5 35.1 62
Jul. 29 1 59.0 38.0 72.8 20
Aug. 2~6 6 54.7 33.8 67.3 26
11~19 26 47.5 35.2 75.9 17
21~26 35 50.0 37.9 82.0 10
Sept. 2 32 41.3 33.1 75.2 18
Healthy 8 46.6 42.8 91.5 0

a) Jun. 20 : seed infected plants.
Jul. 29~Sept. 2 : naturally infected plants.
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TELZD, EIRENT6 HTH, #HEENTIT
AR BB FEREORBMSEbR Ty
72o BIRBERIC L 2RREIIRENTIZ 7 H B4
PHIEED, 7THTA~8 AAC R RT
BOINLUTHEENICBVWTRFNRLED 10H
COVEBNTT7THATAE»SHREY, 8H EA~h
ANZHEIT %,

o & 2 R#mksFEL, B aks
F VB ARBR DO FIRIHHA I BIN U TR O i
2T 72, 1978 £ 6 H 8 HizdtimEsrh R 2R
BiA 7w (B RREKRE) idE
L7zo —7i, BCMV {R#BMET % 1B OO0 2
s, vANVABRGEE LT,

A 27 = ADEEEFCEA L BEERDIX
THITHTH-7%, 9B 28 HETEHRBI UV
BRI & RS AEINCIEL, &
Y, TREE, FERICOVTNERERTT-
720 ZDFER%E Table 51 L7z, BHEEEER
TR LAY D RSB HA U, RS
#150%, TEEIS 60% DB TH o tz, R
BT X ZRFHRIIETFERERICEEAREY O BEE
B, HEY0EAER, YD FEEOVTARE
WTHE- 7088, BERICEND L REEIZIEIE
FE»RRE b oz DI LT, RBAERILH
10%, FEEHERP10~2%FhFhEgd Lz, 8
RIBPHEDOBS, BRY DRI, MR, T%
HOWLTNEB W TS IR KZE»N -
720
2) WEIAILZADEE

a. < ARMEYICX T AIRIE Y

1979 4FE 7~ 8 BIHIES X USEE N o
BLIAVT =X (B RERARE 0O b,
BCMV FrE D €44 7 w5 R b Uiz 26 SHEHE
PROMYNCHIREREL, £ 3 8% REEE
2iTo72,

BRI, 1 >~ >~ X (Phaseolus vulgaris)
9 (IME=HE, ryFruy”, A —
v¥—R, BEKS, Yo vF—UrF—, v
My, K8, RFT, KESF, 4% (Vigna

sesquipedalis, BE=R), 7 X% (Phaseolus an-

gularis, F/NT), A4 X (Glycine max, BEEBED

1), Vo< A (Vicia faba, B4), = ¥
(Pisum  sativum, = -+ HHEFK), + 5 < 2

(Canavallia gladiata), 7<= X (Dolichos lab-

lab), BN —Y > (Lupinus luteus) TH o7z,

R L7 A VA SBERRIE Noll, 3, 4, 6~13 13
LR, No.2, 5 59 THFHET, No.14~16 38 UEE
T, No.17~21 »S2#HT, No.22~26 23 HET DX
BIZBErSWRELT,

BB OER % Table 6 10R Uiz itk L7
26 PEERRIE T RTA VF o= XD HPFHEER
LI, 95, 7XF, F4X, = v,
VI Al B~ ARHEYIC 3REEBED &
Motz AVFYe XD TAE, THFT,
"RIEEF," by 727097, TwRAY——2R
D5 ML Tid 26 SHEERD T XTI L
W eEbL Loy, TREKRE, 7y -7
Y —, T by O3RBEICNLTIRLR
BEBEbI otz NUBEBE=E Cn L Tkt
WA 7EBERD Lok e, Bbakpol:
b AN, "BV ANV ADREIEREILT -
TWRWDT, BHREBEROFRIC DWW TR
TH2,

b. MEMIME

ETANZAOYHENHE M 575, BHEEH
% o T g, AR, WRFEECOL
TFEDFHFEE AW TRET L 72,

e IY 0.1 M b ABSEREW (pH7.0) %
HOTEHOIOEARL - BBREHTE %
45°C, 50°C, 55°C, 60°C, 65°C, 70°C D&/IRGH
W10 R Lo, A vy e X (D R
BAKE) W REmEL 7,

A RER I RIS 0.1 M D ABREE R
(PH7.0) ZHWTEE®D 10'~10"E % TD 10
EERPEBERRYIRIED, S/REEAS 7 <A
IR L 72,

THREMEERERIZ 0.1 M b ABSEER (pH 7.0)
EFROTEERD I0EARL - BREMATR %
20°C DIEBEEFIC 1 ~11 HRMEE L 228, £ >
R AHIREBEEL /2,

FER%Z Table 7R LTz, Y A4 VA Ok
1 55~60°C, THABFMEIE 108~107 %, WHREMEZ

L.

L. ¢

L.
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Table 6. Host range and symptoms of BCMV

Isolate number of the virus

Plants
i 9 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Phaseolus vulgaris

(Yamashiro- L:— - - = = - = - = = - = - = - = = - - = = =
Kurosando) S:M M M m VN - - m — - m - m - - - — - M - - - -
(Top Crop) L¥NYS VNVNVNVNVNVNVNVNVN VNVNVNVNVNVN VN
S - - = - = - - = - = -
(Master Piece} L:— VNNSVN - - — - = = - - - = = = = —
S:m - mm mYmMYmYmMYMm M M m m M M m
(Kurodane- L:— - - = = - - - = - = = - - = = - - - - - =
Kinugasa) S:— - - - = - — - = — - - - - - - = - - =
(Kentucky Li— - - - = - - - = = = - - - - = - - =
Wonder) S:— - - - - = = s = = = = - = - - - - - - = - - =
(Mantle) L:— - - = = - - - = - - - = - - - - = - -
S.7 — — — — — — — — - — - — — - — — — —
{Ohfuku) L:— - - — - — — VN - VNVN - — VNVNVNVN — VN
SYM YMYMYMYM M YMYMVNMYSM M YMYMYMYMYMYM M M M M M
(Gintebou) L:-VN VNVNVNVNVNVNVNVNVNVNVNVN - VNVNVNVNVNVN — VN
S:-VNM \\M\MHI\\IVNVN\\\I\I\MVNH\\IVN\/I\\\\IVNW\I\NI\\I\'\I\I\\HNA\‘V'\I VNM VNM
(Taisho- L.— - - - = - - = —
Kintoki) S:Y, M YSMYMYSMYM M YSMYMYMYMYMYMYMYMYMYMYM M M M M
Vigna sesquipedalis
(Kurodane- L: - - = = = - - =

Sanjaku) S: - - - = = -
Phaseolus augularis
(Takara-shozu) L:— — . - - - = e = = e = = =
S - = = = = -
Glycine max
(Shiro- L: — - =
Turunoko) S: - =
Pisum sativum
(Kinusaya- L:- - - - = - - - - - = = -
Sanjuunichi) S:- — e — L -
Vicia faba
(Wase- L:- - - = - -
Soramame) S:— - - - = =
Canavallia gladiata

Dolichos lablab
(Wase- L: I _
Fujimame) S: _ L
Lupinus luteus
(Yellow lupin) L: - . - -
S: - - =

L : local symptoms, S : systemic symptoms, M © mosaic, VN : veinal necrosis, YS : yellow spot

NS : necrotic spot, Y . yellowing, — ! no symptoms.
11 HELE (20°C) TH o7z, , A7 AORELC ]~ 2RFRKEL T
c. 77T b AGK BEBH S, KA »7 v~ A (5l DK,

EETHTTILY, AT T ThY, A¥T RED) OEY iz, 1849 1~108H7 2K
L7 7T Ay Q8GR E 30 SRMA R Bl TEERIT S, 18~20 FEHkicE Y 2
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Table 7.

765

Physical properties of BCMV

Thermal inactivation

Dilution end point

Longevity in vitro

Temperature No. of plants No. of plants

No. of plants No. of plants

No. of plants No. of plants

(W] inoculated infected Dilution inoculated infected Days inoculated infected
45 6 6 10! 6 6 1 6 6
10? 6 6 2 6 6
50 6 6 10° 6 6 3 6 6
104 6 5 4 6 6
55 6 3 10° 6 5 5 6 6
10¢ 6 2 6 6 4
60 6 0 107 6 0 7 6 6
108 6 0 8 6 6
65 6 1 9 6 6
10 6 6
70 6 1 11 6 6

H—7 () ~—) KHFD 1,000 #2580 L
TERBL %, RHUERE2T- 7,

T 7o LVICEDERT ANV ADEREBORER
% Table 8WRUTciiBAL - 3L b VA L2
B LIz, T A OBEREEE I SE
ZEBWTYH, VA VADERECKEN L L EHE
BOWERTH - 12,

d. VAN ADEE EEE

TANAEREI0 HED A > 7 < A (B 1 K
IEERE) OBEEL2H O TROLETHRE L2 14,
Py Rl A A

ERRELIEAIL Y Y LS Y B
DA- 7T v r—sHuc Ah, (1)4°C T 2580,

Table 8. Transmission of BCMV by aphids
. No. of aphids  No. of plants
Aphids per plant infected®
Myzus persicae 1 1/24
5 1/11
Aphis craccivora 1 1/22
1/24
Rhopalosiphum 5~7 1/22
padi 10 2/124

a) Number of plants infected/number of plants
inoculated.

(2)4°C T 438/, (3)4°C T 28M, Ric—20°C T

100 ~
8
z
=i
8
o}
el
L
3 50
2
=
Fig. 1.

e ,

T

10 102 10° 104 10°

Dilutions of crude extracts of infected leaves

Effect of freezing and freeze-drying on the
infectivity of BCMV.

O:

FANN

Frozen leaves stored at —20°C for one
day.
Vi for 15

days.

: n for 29

days.

. Leaves dehydrated over CaCl, and
stored at 4°C for 14 days.

: Y for 28 days.

. Leaves dehydrated over CaCl, and
stored at 4°C for 14 days and —20°C
for 14 days.

. Fresh infected leaves.

. ¢

P K

P 7% DR

<. ¢

% DY
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2AMFNFNRIEEL 12,

B, WEL-20CO7 ) —F—hT 24
fa, 15 HfH, 29 HEF N FHREFEL 72,

7 A N ATEEOERIIREOHFIHEE A >
A (M IRFD) iR L, R
BRIz,

WA Fig. LiwwnUl, EECH~N-20C &
LAV AR TRELIEE, FLAS
FEHPMET L, EEOE T IMEEHEESAE W
EFEL L, 28~29 HREGRFE L 7235 KERF D 7 A
VAWK IEL T,

3) BYGEHR

a. VA NWADRY, BITH X UK

v4wx@§@&,%@%mblgif@%ﬁ
IR L EE, B LURRT A E T E T AER
IRz D0, TREDOSTIET 7 4 v A D iR,
BRI 2L 2 TR 1T 72,

7 A N AOBATICE T 5B, 1978 fE3 BiC
TR B OEEIC T, 4 TOEESRIZ 3
Ko vy e (B wERERE %
L7, 81 o%E, YI4%E @IHEER) &
UARZEE 1 (KEFL1EW cxthrhvin
A iR U7, BERE 15, 24, 39, 48, 63, 72,
87, 96, 111 BrfiRamtg , EREEE2ZEH IV )
TYIDH & L, FRERE 5 1T RIHRE £ Tz,
EfkiC LT, £ 2 OGaVEE@IEER), K
1 (ARSI BLUKRERE2E (B
BEEE O BEH) o A VA R MR, YW HEE TH
A s b % & URIREE L2,

BIBALT R ADTANAIREREY 4V 28T 2152 21

7 AV A OERIEAR B9 % 3B IE, 1979 4 8
BizdtiglEsrh R Em Ry s A ENOHFE2 > 7
) — MREES (530 X290 X 25 cm) 24 > 2w A
(5F I WRBAKE) 2L, ¥YIAEEB LUK
EEOEREFRT~8EH), XAEFE2BLUE

L (BRTERRH) W ERFR T A VA B
L7 BiREEE 1T 7,

L EOESE % Table 9 1R L7-, REEF 1 20
B L - IR B L 7o Dz b, B
HEEEANDTANADBITHGRME S L U%T
RERI DS D > 2 RIS 7 A )V AR B & O
HMEME VAN AOBITHROBEF I OWT
Table 10 IR U7z, EMEEICHEE L -850,

Table 9. Effect of detachment of the inoculated
leaves on systemic infection of kidney
bean plants with BCMV (Exp.1)

Detached hours Inoculation to

after inoculation Primary leaf

1st trifoliolate

15 0/10® 2/12
24 3/14 4/13
39 1/12 7/14
48 1/14 2/16
63 7/8 11/13
72 2/7 15/15
87 3/3 13/13
96 2/2 14/14
111 11/11 14/14

a) Number of plants infected/number of plants
inoculated.

Table 10. Effect of detachment of the inoculated leaves on systemic infection of kidney bean plants with

BCMV (Exp.2)

Plant age Leaves of

Detached days after inoculation

at inoculation inoculation 1 2 3 4 5 6 7 & 9 10 11 12 13 14

Primary leaf Primary leaf 2/80 —P 5/5 6/6 9/9 9/9 9/9 8/8 8/8 9/9 9/9 7/7 9/9 9/9

1st trifoliolate leaf 1st trifoliolate leaf 6/9 4/10 9/9 8/8 9/9 9/10 5/5 7/7 8/8 9/9 8/8 8/8 8/8 9/9

6/6 6/6 6/6 5/5 — — -
5/5 4/4 5/5 5/5 — — -

0/5 2/6 5/7 5/6 6/6 4/4 —
2/53/5 3/4 4/4 5/56/6 -

Primary leaf
2nd trifoliolate leaf

2nd trifoliolate leaf

a) Number of plants infected/number of plants inoculated.
b) Not tested.
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Table 11. Effect of leaf stage for inoculation with BCMV on kidney bean
plants cv. Kairyo-Wase-Ohfuku

Leaf stage

. . Inoculated leaves
at inoculation

Latent period

. a
in plants (weeks) Mosaic symptoms

7th~8th trifoliolate 6th trifoliolate leaf
leaf Primary leaf

2 +
3~4 +

oth trifoliolate leaf
2nd trifoliolate leaf

Beginning of
flowering

3
3~4

+ +

9th trifoliolate leaf
2nd trifoliolate leaf

A week after
flowering

4
4

+ o+

a) + : Symptoms appeared.

Eric oo 598 1 HERIZ Y 1 VX ORBITHS
HRED, 3~4 HBKBITHZ T L, RFRIC
B REZ CHEEL LSS, DuBEcEEL-h
DTUECHEREL 0wy, 71V ADBITH
BRI B L e TREBIDSE o 72,

v 4V A DR B & OMEREZERL & R IR
ORIz oW T Table 11 R L7Tz. HBIRETO
BRI RO R USE, LAEcHEEL
e A FRIEIC AL, BEEMLRUSE,
BRERSE L AEBEL 5 72,

b, ALEEIC L 274 VADRTESLR

TANADETGREER AT 270, #E
BB & BN A Z A D 7 A VA DM
TEREZOWLTTFEDFEEHOTHEAL,

EE 1 TCIHERALEA VS v ABLI U AL
2 ORI, BREAFEEHME(I -2~ 3)—a)
RBECTo T,

HER 2 T3 1980 £ 3 A dbiEiE P R B RIR
BROa Y7 ) —bMRZHBIZA 27 v X (5
B WRREARE) 2RELL, AEF 1ES L
U5 ERER S~ 6 B, FEF1EBLV
BA~9E(AEEI~0EH), ABF 2ESL &L
U 7T~11 E@EFEF 1~12E8H) wzhnschy
ANWAEHREREL 12,

4 27 v ANTRR, FE I LR B
FUBMANCETEREZFAE L. TORRE
FEE 1 OBE Fig. 2, EBR2DEE&Fig. 3%
NFIELU, EER 1, 2 & b [EEEIcEmL 235

10

Seed transmission (%)

¥ T
Begining of A week after
flowering

7th~8th
trifoliolate leaf flowering

Plant age at inoculation
Fig. 2. Effect of BCMV in different growing

stages on seed transmission. (Exp.1)
@ : Upper leaves, O : Lower leaves.

&, FAEECHERE L AP THNECEELZ b0
WHAR, BIETFERERENE M- T, HERES
Az B, THNEZZEAFNE-ELES, v
FTHIZBWTHA V7 2 ADEFOROEI
BELLASEFCRENS L, BEREIEN
ZUEHCETEREMET I 2EACH > Tz, &

P K

P75 3R
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Seed transmission (%)

MHEE BB 24 07 o2 XD AN AFERE S A VA BT 255 23

T

5th~6 th

trifoliolate leaf

Fig. 3.

Plant age at inoculation

T

9 th~10 th
trifoliolate leaf

stages on seed transmission.

@ : Upper leaves, () . Lower leaves.

11 th~12 th

Effect of BCMV in different growing

FERCB W TR bEFRRENG» 212D, E
BlLOAEEEIEELLEHAED12.9%T
Hote, £, BEHBURCERELLESOET
ERFRIIEL, 0.3%TH-o72,

c. A V7= ADES L URFE L BT ER
BCMV OREFEEIEA > 7 v~ X OB, 24
EEERBRN D B, F TV AN RADBYEE,
A 27 ADFRIF T B LN BATEREE L 723K,
BIXURRRCHEEEELLZRKC DLW TEREN
[ SR VRAR S SRV

FERICHER LA T2 ABLUT VA VRAD
R AR, ATE(L— 2 —3)—a) AT
Tzo UA WA REHEE, SHEICHRFEHE KD
BIEH 2 F~ Tz, HOTHE, I LT RgE
DFABEERT- I, TBHMEHTHOET IHHES
ST,

ZOFERE% Table 12w L, FIFEHiCBETE

Table 12. Effect of flowering date and symptom appearance on seed transmission of BCMV

Date of . Flowering before symptom observed, Flowering after symptom observed
Date of . Period of . .
‘noculated symptom flowering No. of seedlings infected/No. of seeds No. of seedlings infected/No. of seeds
observed examined (Seed transmission, %) examined (Seed transmission, %)
Apr. 26-Jun. 29 0/57 (D) 5/78 (6.4)
 Apr. 28-Jul. 27 0/15 (D) 2/15 (13.3)
May. 26 . )
May. 2-Jul. 6 0/27 (1) 12/48 (25.0)
May. 4-Jul. 10 0/5  (0) 5/67 (7.5)
Apr. 25 Jul. 1 0/3  (0) 1/30  (3.3)
May. 31 .
M . May. 13-Jul. 11 0/12 (0 7/51 (13.7)
a Apr. 25-Jul. 2 0/16  (0) 3/95 (3.2)
May. 1-Jul. 23 0/6 (D) 0
Jun. 2 May. 6-Jul. 10 0/38 () 0/47 (0
May. 6-Jul. 18 0/16 (D) 0/3 ()
May. 12-]Jul. 20 0 1/30 (3.3)
Jun. 5 Apr. 28-Jul. 9 0/19  (0) 1/79 (1.3)
Jun. 2 Apr. 28-Jul. 5 0/24 (0) 7/69  (10.1)
Jun. 9 Apr. 28-Jul. 12 0/14  (0) 0/10 ()
- Apr. 20-Jul. 23 0/25 () 0/29 (0
May. 9-Jul. 18 0/16  (0) 0/9 ()
May. 21
Jun. 12 May. 1-Jul. 20 0/11 (0 1/41 (2.4)
May. 1-Jul. 22 0/9  (0) 1/47 (2.1
Jun. 17 May. 1-Jul. 26 0/13  (0) 1/13 (7.7)
Jun. 28 Apr. 30-Jul. 16 0/97  (0) 1/29 (3.4)
Apr. 26-Jul. 25 0/64 (0) 0 (0
May. : 3
Ay Jun 30 gl 18 0/28 () 1/37_(2.7)
Total 0/515 (0) 49/827 (5.9)
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WELULETSIZ, #A L 280EET515HK
Holeh, TXRTCEFERE2E Uo7, I
WXL T, HRRCEEEEL T IR R
U3, SRl OBTREREIRZ VA VA OEMAH,
BEMICL > TERD, BROLBETHEERENFVET
Ti%, AT 48 0P 12 % (ETEHE 25%) »5
AN

d. E5C 81T 5 BRBPEROFREH L &1

VRS

BBICBOTHRBRRIZEDRE LA 7 >
v XA EFHEAAMNCIE L, B ERERERAN,

MHEB L UOFEREE (1-2-1) EFELCD
DEFEHL Iz,

9 A 28 HizHmtk e L, 10~11 BicET
CREOFEREETT>72. FOMR % Table 1312
mUTz, BTERIC L 2 HEES OB -ET
BETERENS15.8%ThH oz, THIIHMLT,
BRI & 2 REk o BIR L - BT O/ TE
LEFZNLIDHELLBROIEVHEETTH2H
WZHIR L T2BRD 10.2%TH - 7z, HARBIEIROTE
FRPEIFHRFEISEN B ICEETL, 8H
2~6 HZHR LI BROBEFEREIIN 1~2%
T, 8 A 11 HUARICRRE L RIS F R 2 £ U

nolz,
e. A > X LI 2RENE ST
7

< ARWEC Y A EERBROB R, S, XY
ANWARFA V7 = ASERENEEFFO 2 &0
BHopicole FITA VY V< AMEICNY

Table 13. Seed transmission of kidney bean plants
cv. Kairyo-Wase-Ohfuku naturally in-
fected with BCMV

Date of No.of No.of No. of Seed
symptom plants seeds  seedlings transmission
appeared® infected examined infected (%)

Jun. 20 2 95 15 15.8

Jul. 29 1 98 10 10.2

Aug. 2 1 89 1 1.1

3 3 308 3 1.0
6 2 129 3 2.3
11 3 371 0 0
15 4 420 0 0
19 19 1,812 0 0
21 6 647 0 0
22 15 1,626 0 0
25 6 652 0 0
26 8 875 0 0
Sept. 2 32 3,181 0 0

a) Jun. 20 : the infected plants were originated
from virus-infected seeds.
Jul. 29~Sept. 2 : naturally infected plants.

RN L BT EREFIC DWW TRET Lz,

R, dtEE R ER O RIFAHE 163
PRV,

1982 6 A ity RERO 7 7 4 1 v
INTAWEBNTA A= AR 3L, 14K
B EY) VA NVARHIRERE L2, 193
BB L RREER LA L2, 9 AW
Ulctg, BT ERELREL I,

DR % Table 14 2R U7 2, AT EIC B

Table 14. Symptoms and rate of seed transmission of kidney bean cultivars infected with BCMV

Symptoms on

No. of seedlings infected

Cultivars
Inoculated leaf

/No. of seeds examined

Upper leaves (Seed transmission, %)

Muroran-Ingen-Ruiji Yellow spot

Shiro-Kintoki )
Du Petit Potager Vi
White Kidney Vi
Tres H. de Massy Vi
Chcvalier Vi
Fukujiro-Kintoki N

Mosaic 0/3 (0)
) 0/6 (0)
P, 0/4 (0)
Vi 2/7 (28.6)
Vi —a
) 0/4 (0)

Vi —

e Y

w rh.
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Symptoms on No. of seedlings infected
Cultivars /No. of seeds examined
Inoculated leaf Upper leaves (Seed transmission, %)
Benimame Yellow spot Mosaic 2/14 (14.3)
Taisho-Kintoki 7 ) 0/1 (0
) (Nakasatsunai) Y Y 1/5 (20.0)
Shin-Kintoki ) 7 0/4 (O
Kitahara-Beninaga 7 ” 0/5 (0)
Taishonaga Y] " 0/5 (0)
Naga-Kintoki ) ) 0/10 (0)
Ki-Ingen Vi Vi 0/4  (0)
Houzan-Kogane / 7 1/4 (25.0)
Hakkoh 3 /) 0/9 (0)
Ohgon-Saitou ) Y 0/13 (0)
Sutton’s Selected ) s 6/11 (54.5)
Oxblood // ” 0/5 (0)
Shiki-Mame Y ) 0/16 (0)
Kidney Beans ” Y 4/8 (50.0)
Showa-Kintoki » » 0/1 (0)
Dark Red Kidney ) s 2/6 (33.3)
Red Kidney ) " 2/13 (15.4)
Rossinha // Y 0/1 (0)
Limelight ) " 4/16 (25.0)
Hokkai-Kintoki i ) 0/2 (0)
Sho-Nagauzura ) Y 0/8 (0)
Tsunetomi-Nagauzura I ) 1/10 (10.0)
Nagauzura n ) —
Tenashi-Nagauzura 7 ) 0/1 ()
Tenashi-Biruma Vi Vi —
Ball Uribe 7 ) 0/3 (0
Antioquia-1 i ) 0/3 (0)
Feijao Escrivao " ) 2/8 (25.0)
Uribe Redondo 7 ) -
Inepuisable Y] ) 0/17 (0)
Contesse de Chambord 7 // 2/9 (22.2)
Kievskaja 5 7 7 1/5 (20.0)
Tokachi-Shirokintoki 7 U -
Tori-Ingen ” Vi 2/24 (8.3)
Mexico 489 n Y] 0/15 (0)
Nagauzura (Memuro) " Y 0/4 (0)
Maruuzura (Otofuke) V N 0/2 (0)
Chunaga-Uzura n ) /11 (9.1)
Kairyo-Chunaga Y Vi /4 (25.0)
Sho-Toramame " ” 0/2 (0
Taoka-Mame ” ) 0/6 ()
Yellow Eye Bean " ” 1/5 (20.0)
White Marrow 7 Vi —
India(Rajma)-1 Vi Vi 0/5 (0)

Shoryu-Toramame Vi Vi —
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Symptoms on No. of seedlings infected
Cultivars /No. of seeds examined
Inoculated leaf Upper leaves (Seed transmission, %)

Toramame Yellow spot Mosaic -

Kidney Horn i Vi 2/13 (15.4)
Red Kidney No. 1 ) n —

Black Eye ) ” 1/10 (10.0)
Pencil Pod Black Wox Vi Vi —

Master Piece // Y 1/10 (10.0)
Ever Green Y] J 2/9 (22.2)
Green Tekoa N U —
Yamashiro-Maruzaya-Sando-Saitou ” Y 1/13 (7.7)
Black Valentine Y] " 0/16 (0)
Kurosando Vi Vi 2/14 (14.3)
Giant Stringless P, » 2/16 (12.5)
Akasando-Saitou ” ) 0/15 (0)
Take-Kintoki ) Vi 0/5 (0)
Yellow String Bean ) Vi —

Saxa Y ) 2/12 (16.7)
Dwarf Horticultural 2 W 1/8 (12.5)
Long Fellow Vi n 0/7 (0)
Full Measure ” Y 0/13 (0)
Gokuwase-Maruzaya-Saitou i 7 1/14 (7.1)
Ki-Uzuramame U n —

Sasagi ) » 0/5 (0)
Anego-Mame Y] Y 0/10 (0)
Tori-Anego 7 N 0/19 (0
Bakei-5gou ” ” 0/4 (0
Burpee's New Kidney No. 1 P, Y] 1/13 (7.7)
Shiromaru-Uzura N N —

White Case Back » ] 0/6 (0)
Case Knife » ” 0/1 (0)
Bakei-3gou Y Y] 1/6 (16.7)
Kotonikuro Y » 0/20 (0)
Kentucky Wonder ] » 0/7 (0)
Ohmaru-Uzura-Saitou » ” 0/2 (0)
White Haricot ) Y] 0/8 (0)
Giant Stringless G. P. Vi Wi 1/21 (4.8)
Kikuchi-Nagauzura ” / 0/9 (0
Kumamoto-Ingen Yellow spot Mosaic 0/2 (0)
Lingot Veinal necrosis ) 0/11 (0)
Kinugasa-Saitou Y Y 8/28 (28.6)
Pea Bean 7 n -
Improved White Navy Y] Vi —

Small White n ) —

Large White N Y] 0/1 (0)
Kintoki-Shozu ) Y 2/15 (13.3)
Moldavskaja Bomba U. ” Y 0/11 (0)
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Cultivars

Symptoms on

Inoculated leaf

Upper leaves

No. of seedlings infected

/No. of seeds examined
(Seed transmission, %)

Tenashi-Ohtebou

Veinal necrosis

Veinal necrosis

Ohtebou (Memuro) Veinal necrosis Veinal necrosis 0/1 (0)
Shotebou Vi Mosaic -
Ohtebou » » 1/3 (33.3)
Kairyo-Ohtebou J ] 1/3 (33.3)
Ohtebou (Makubetsu) Vi ) 1/8 (12.5)
Gintebou " " 0/4 (0)
Wase-Ohfuku (Kitami) ) ) 0/2 (B)
Cocoa la creme Yellow spot Veinal necrosis 0/2 )

Mosaic
Granda Yellow spot Veinal necrosis 0/6 (0)
Beni-Kintoki Yellow spot Veinal necrosis 1/11 (9.1)

Veinal necrosis
Himetebou Yellow spot Veinal necrosis -
Veinal necrosis Mosaic

Tenashi-Tsurukintoki Veinal necrosis Mosaic 0/3 (0)
Pearl Bean Y] Y 5/29 (17.2)
Taisho-Ohtebou Y Vi 0/5 (0)
Blue Lake Hybrid 7 Vi 1/4 (25.0)
Shiroji-Biruma Y N 0/14 (0)
Fukuryu-Chunaga Necrotic ring spot Mosaic 0/3 ()
Otafuku No Veinal necrosis —

Mosaic
Chilleam Arrowz Beans No Mosaic 0/12 ()
Black Valentine B Vi /) 0/4 (0)
Gokuwase-Murasakizaya-Saitou Y/ ) 5/16 (31.3)
Blue Butter Y » 0/11 (0)
Flageolet Rouge ” Y] 0/5 (0)
Anthracnose Resistant 22 Y 7 0/9  (0)
Dneprovskaja Bomba N Y] 0/9 (0)
Kransnodskaja 19305 " 7 0/8 (0
Tsuru-Kintoki (Sarabetsu) ) ) 172 (50.0)
Naga-Toramame n » 0/1 (0)
Ohfuku-5 N ) -
5823-C-B-4 Y] ” 0/1 ()
Chevrier ] ) 0/5 (0)
Kintoki Vi N 0/5 (0)
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Symptoms on No. of seedlings infected
Cultivars /No. of seeds examined
Inoculated leaf Upper leaves (Seed transmission, %)
Aozaya-Kurosando-Saitou No Mosaic 0/14 (0)
Kurosando-Saitou ” ) 1/9 (1.1
Osetinskaja 302 Yellow spot No 0/8 (0)

Veinal necrosis

Canellini Yellow spot No 0/12 (0)
Hosonaga-Hassun 7 ” 0/5 (0
Nukamai-Mame Vi Vi -

Shironaga-Uzura » ] 0/8 (0)
Michelite " s 0/27 (0)
Navy Beans ) Y 0/25 (0)
Sanilac Pea Beans Y] Y 0/19 (0)
Michelet a. L. c. No No 0/12 (0)
Caniees ) » 0/15 (0)
Pea Beans ) Y 0/13 (0)
Cornell 49=242 ” " 0/4 (0)
Murasakizaya Wi Vi —

Feijao Blaque Valentine ) V 0/26 (0)
Widusa (Netherlands) ” Y 0/8 (0
Tender Long ” Y 0/13 (0)
Kinugasa-Saitou " p, 0/6 (0)
Kuro-Kintoki Y, Y, 0/15 (0)
Murasaki-Mame ] »” 0/23 (0)
Kentucky Wonder B. S. P. ” ] 0/15 (0)
Aozaya-Shakugosun-Saitou ) ) 0/26 (0)
Kairyo-Ohhirazaya- ) " 0/22 (0)

Shakugosun-Saitou

Indian Chief Vi Vi 0/17 (0)
Shoritsu-Zairai-Saitou ” » 0/7 (0)
Ideal Market ” ” 0/22 (0)
Jolanda Y] Y 0/26 (0)
G.N. 31 " n 0/14 (0)
G. N. 123 ) ” 0/20 (0)
Amanda Vi Vi 0/12 (0)
B.0. 19 ) P 0/7 (0)

a) Not tested.

B, ZEIRZ %, V¥4 7EROBEMHHECL S FULELLEFEH TR EBRbNE b O
bOTHoiz, ZD) LFMENEE, LEEMNE 20 MERD ST,

FA ZEREEL LI 8 OB RL ST, % 4) HwETAILZADOBW

MO FRRREAEC LV RLEY, L a, FFORHE

WHET SR THolc, THICHL T, BEER AT ADENA 7L OB IHREY
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RHZEE tHECBY A4 V7 Yy XD7ANVAFEREY 1V AT 285 29

A NV A DR FOFHE R B FHEMEE THE L,

JeFBESIHRERDIIHN BT, 4 7
v A (5 R RERE OEYA 7y S
H U 7253 % DN &2 fv CEBEIRE L,

ZOFER, R OEIH 750~800 nm DV &Ik
KT S BB SR, RTORIZRYIsS
Wik & B 28R b REBIR s N, K70
O ITRAMEL TH > 72,

b. w4 L RO

HE 7 AV APUNE 2EH 3 272013, *
L LTEMED Y A WV ABERNLETH S,
FITA VT 2 ABRELS RO TY A VA DH
EB LB LT 12,

MALREHE, R 28~45 HBOA 47 v = A
(G FE B RA R O FE(EYF 1 ZER) £ —

Infected leaves
2-mercaptoethanol

Filter through cheesecloth

Supernatant
Add 4% PEG and 1.75% NaCl

200C D7 ) — V- THBERELZSDEHES
L7z Mt Fii%, Moghal and Francki(1976)
WHELC T Fig. 4 R ULz HETIT- 12,

#iAL 7 A N 2 O BEAEFIN R % Fig. 5 R
LTzo 7 A v 2k 260 nm i F A MH, 240 nm
VW /IME R TR TR R ORI R & 7R L, 260
nm/280nm {3 1.40 TH 5720 A0 =2.8 % 1 mg/
mé L RE L CHEESRONE2EH T2 &, R
E1I00gH»5H 1mg DV A NVADBES Iz Ht
T ANZEBEHELER, Plate VO 117
LIz & 2O bR FOLEEE I N,

c. AN AHINLTEDIEH

At A v 2%y X LHTME O e &
1To72,

it A A (11E 1 mg) %74 FIHAEst

Homogenize with 2 vol (V/W) 0.5 M borate buffer, pH 8.0, containing 0.5%

Add 1/3 vol (V/V) of a chloroform and carbon tetrachloride (1 :1)
Centrifuge at 5,000 rpm for 15 min.

Stir at room temperature for 30 min. and stand at 4°C for 1 hr
Centrifuge at 8,000 rpm for 15 min.

Repeat

Pellet
Resuspend in 0.5 M borate buffer, pH 7.8, containing 5% tritonX-100
Centrifuge at 10,000 rpm for 10 min.
Supernatant
| Centrifuge at 40,000 rpm for 90 min.
Pellet
Resuspend in (.05 M borate buffer, pH 7.8
Centrifuge at 10,000 rpm for 10 min.
Supernatant
Rate zonal centrifuge at 23,000 rpm for 3 hr. in 10—409% sucrose density
gradient
Virus zone
| Centrifuge at 40,000 rpm for 2 hr.
Pellet
Resuspend in 0.01 M phosphate buffer at pH 7.0
Equilibrium centrifuge at 25,000 rpm for 16 hr. in 30% CsCl
Virus zone

| Dialyze against (.01 M phosphate buffer, pH 7.0

Purified virus

Fig. 4. Purification of BCMV
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Table 15. Effect of buffer solutions for trapping
1.0 — BCMV by immune electron microscopy

0.5~

! T I I i [ |
240 250 260 270 280 290  300nm

Fig. 5. UV absorption spectrum of purified BCMV.

4[|, #AREES 1 EZAE R 1 ERERERETIT VR
BTz BFES 10 HRICES BN 21T, ) >
77 A M & D IlORE BT 1o F5R, 5121
TR E TN SR Sz,

d. SfUEEBE

a) KRR O & e

SIEEEERITOWCHI Y, PMEARBER
BOEEB L U2 DEEEE I DL TR %{T-
776

EEWIZ 0.0 M ~RaF—n, 0.05MA2Y 0
B, 0.05M D AEE, 0.1 M Y ABOBEEHKR -V
THhy pH7.0WHBLEAL, V1V AHEE
B4 o= A (B WRFERE) BRED
10 fEAFHABREER L0, BB 2 BB T
LI, BEBIEICHL T,

ZDWER % Table 15@RL72, 0.1 M D AEE

Buffer solutions® No. of virus particles detected®

0.05M barbital 4,445
0.05M cacodylate 455
0.02 M phosphate 490
0.05M phosphate 2,625

0.1 M phosphate 10,360

a) Buffered solutions were adjusted to pH 7.0.
b) Average number of virus particles in three
grid squares at x15,000.

Table 16. Effect of dilution of antiserum for trap-
ping BCMV by immune electron
microscopy

No. of virus

Antiserum dilution particles detected®

50 980
100 910
200 1,890
400 2,100
800 3,710

1,600 13,720
3,200 17,850
6,400 2,380

Physical saline solution 490

a) Same as b) in Table 15.

EEw pH7.0) 2HVWEES, BLEROVA
VAR FEPERE S, P OFRRABER
LTRETH- 72,

b) PLMEEE O

0.1 M Y ABEREER AW T, HEORES
FRUEEE - DWW THRET L 72,

TANAEE B LR TO/ETE (1 -
2—4)—d—a)) EERRITo7, PUlES 0.1
M b AFERBEH T 50~6,400 5 £ TO 2 BHF]R
RANEED, HRLU-&PMEE b7y TRHICHE
ML, Fav—ya Bidid 1,000 fEFRO b D
EEAHL,

ZDOFE % Table 16 1278 L 72, 50f& 2 5
3,200 f5 £ CEPMBE OFREBSIKEL LB

- L
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M A VAR TFHEEML, 3,200 550 B
Wb E L ORI TESBE S L,
¢) FRE & PLmE O KIGEFE

RIEBHFEEITOBED 7 A )V A L g
DRI > W TS L 72,

T AN ARE B L UK T oM@ RTE (1 -
2 —4)—d—a)) LRERERIITY, FUME L 3,000
EHRRO b ORER L7, 38 & PN O KIGE:
flk 15 50 (i), 1EHE (4°C), 4 (4°0),
24 i (4°C) TIT- 72,

Table 17. Effect of reaction time for trapping

BCMYV by immune electron microscopy

No. of virus

. . H a)
Hours for trapping particles detected”

.25

s —

2

a) Temperature for trapping were at room tem-

perature for 15 min. and then at 4°C for 1~24
hrs.

b) Same as b) in Table 15.

Z DR %4 Table 17 WiRkLir, RIGERIDE
RDIEDT A VAR TRHENL, 24 RfR
S BB ER LS DR THWERES N,

d) SEEEE, YAV 2 NAF T4 TRE
EB L OEEREIC L D VA v RO

TR W 2 D T RUEEERE, S v 2 b
AT 4 THE (DN) BB L UCBEREC L DY
A NV ADBHETV, BMEBEORBR21To72,

0.1M D ABEFERETHOTA v 7 <A (&
M WRBRAKRR) WIRTEARED 100~10° £ T
D10 HEHERBRFNEED,, EHFHOFREA V7
v A (B DRTFE) OWABECHEERELE
DOFBEGEBHES L UDNREICLY v 1
NVADRE AT 72,

ISR, BB vy v AEEEEDH
WA I1%IMATHE L, MARhoIGGEOME
WK DOWTHR, FOFERE%E Table 18 1IZ/rR L7z,
DN #ETI 10 fEHE M E Ty A VADRETE
DL T, RSB 10° BEHRE T, S5
AR A T AR R INZ TG 10
BRARE THRIETE -, ZTHICRL T, SEERE
TR I EHFRETTH -T2,

Table 18. Sensitivity of immune electron microscopy(IEM), direct negative staining(DN) and inoculation

test for detecting BCMV in leaf extracts

Average number of virus

Dilutions of

particles detected®

BCMYV-infected®

leaf extracts IEM® DN (%)
(Plus 19 leaf extract)
10 158,004 104,597 1,201 100
102 20,420 16,447 647 100
10° 2,864 2,662 49 100
10* 233 2 4 83
10° 52 1 0 50
108 11 0 0 0
107 2 0 0 0
108 0 0 0 0

a) Same as b) in Table 15.

b) Six healthy kidney bean plants “Ohtebou” were inoculated at expanded primary leaf stage.
c) Add 1%(V/V) leaf extract of healthy kidney bean plants to a final volume of each dilution.
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e) BFhoDv AN AKH

AT AT T ANV ADKRE EITD,
MR B EREOMFRL L UEFFhO YA v
ABEICOWTRI Lz,

WRET XA > e X 2 8RRV, A
B4 KR OFREEFIE, 1979 FEitigir g
RIFBC B TEBYIIIC BRRBY U1 Riw/tky»
SEELLOT, ZOETEREIR17.6% (A
131 Bk 23 Bk FR) ThoTz, TRIERRE, @
RBREF T, 1981 45 1 ~ 5 Hicdbiglr bk B
DEZERCBVTIA VAR HEEBLRFEL
BroHELI DT, FOBTHEEEIZ 19.5%
(FREE 190 Bk 37 BE3898) Thote, BEFEEK
EART T I6 KRR L%, BTk L-BETED 10
EEODIIMOIABEEELMZ TE/RL,
3,000 rpm, 10 53 [HIEE0 5B U 7o R RIEEHIE T
E R AN

D58 % Table 19 2R LTz, RERIZA STE
2\ OfTv, AT TR RREKRE) pE
BETH IS8T RHE23.1%) »5, TKIES
B iR 110 7P 26 FE T (BRHIZK 23.6%)
5 Plate IO 1 IZRLIZ L2774V ADKRE
ANt ZUVy R 1HOZA VAR THE 1
~100 (fR#E), 101~1,000 (&), 1,001 1L
b (GEE) ERIL, REETOVANVABE
EPEANTER, " RWERERE I OBESRERET 18

LB ST BB B

165

firh 15 R &, TKIESE: OBFSREMET 26 b
22 Ko BBEDOY A NVABKRE S,
) EBTHKEE»SDY A NV Ak

A VTR ADRM, TROREETFEROC,
T, E, BEEOEILI»S VAV ADHRE T
S EEDI, TOTANABBEICOWLTHEN,

FE AT 16 BRBE L, kS vy v
A (R KRIESE) OSBET» S 55
L, BYOWDA2L4eHh 3V ) THEBCH > TH
Wi, TRELMEOEL I, S0 REATHE
W71k, RAED I0FEED0.1M D ARBREE
Rz TERL, 3,000 rpm, 10 SR8 OB L
7o B I EERE TR AT,

#DOFER % Table 20 2R LTz, REETOS
HZ10EFTEEL, 755 7 4 L AR &
nizy, EErosdei{mishiro7f, Zh
WXL T, @eETFOSRGuThORMNS b
ANWADBEHEN T 5Tz, FEBLUES S
HIANT VA NADBRE LR/ IR, WEE b
AR BEZESRD s 17288, BT A LV AE
ENFELIDLFWERTH -2,

g) MFORPHEBCBD 3B HERRNO Y 4
VA B DR

KB, FFREET S 7 A )V ADKRE 2TV,
TORPBRBIZB T 57 AV ABEODEE 2H~
726

Table 19. Detection of BCMV in kidney bean seeds

Infected No. of seeds classified
. Exp. No. of ,NO' of seeds according to average No.
Cultivars no. seeds infected (average) of virus particles detected®
tested seeds (%)
0 1—100 101—1,000 1,000<

Taisho-* Exp.1 70 12 17.1 58 2 1 9
kintoki Exp.2 40 14 35.0 26 0 1 13

(23.6)
Kairyo-© Exp.1 48 9 18.8 39 1 1 7
Wase- Exp.2 30 9 30.0 21 1 0 8
Ohfuku (23.1)

a) Same as b) in Table 15.
b) Infection rate by BCMV is 19.5%.
¢ ) Infection rate by BCMV is 17.6%.
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Table 20. Detection of BCMV in kidney bean seeds by immune electron microscopy

No. of BCMV-infected

Average No. of virus particles detected”

Seeds® parts/seeds tested (range)
Cotyledon Embryo Seed coat Cotyledon Embryo Seed coat
Infected 10/10 7/10 0/10 10,774 19,939 0
(369—21,991) (601—61,450)
Healthy 0/10 0/10 0/10 0 0 0

a) Seeds were collected from the infected kidney bean plants inoculated with BCMV at primary leaf

stage.
b) Same as b) in Table 15.

Table 21. Detection of BCMV in mature and immature kidney bean seeds

No. of seeds No. of infected

Seeds

No. of seeds classified according to average
No. of virus particles detected

tested seeds
1—-100 101—1,000 1,000<
Immature 20 20 5 13 2
Mature 20 13 9 0 4

a) Sane as b) in Table 15.

Table 22. Detection of BCMV in various parts of mature and immature kidney bean seeds by immune

electron microscopy

No. of BCMV-infected

Average No. of virus particles detected®

Seeds parts in seeds (range)
Cotyledon Embryo Seed coat Cotyledon Embryo Seed coat
Immature 2/2 2/2 2/2 20,425 910 1,744
(2,600—38,250) (220—1,600) (1,744)
Mature 4/4 4/4 4/4 33,393 22,950 30
(20,350 —48,500) (16,830—29,070) (2—80)

a) Same as b) in Table 15.

S P RERYT 7 AENO Y 7Y — M
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Frro ANV ADBRE AT T,

fEE % Table 21 2R U7z, BT 20 Kirp
RPFET 20, THET 130567 A VALK

Nizo BHEBBTOYA L AEELFANER, £
P TR ORTY, TR T TIRERE
OFETHENEThmb E» o7,

KICKAB L UEAL L REBERETZZ LT T
=M, BERICST, YA NVAOBEET o Ik
B % Table 22 1R Uiz, RAET OHE, L
72 2B E LT RTOILN S 7 A VAR S
nic, v ANV AREZEFEEROZI RO o
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Table 23. Detection of BCMV in seed coats of mature and immature kidney bean seeds

No. of BCMV-infected

Average No. of virus particles

Cultivars Seeds /total seed coats tested detected(range)®
Kairyo- Immature 15/15 55(4—257)
Wase-Ohfuku Mature® 13/15 2(1-3)

Mature® 5/5 2(1—5)
Taisho-kintoki Mature® 0/21 0

a) Same as b) in Table 15.

b) Stored for 4 months at 15°C after harvest.
¢) Stored for 28 months at 15°C after harvest.
d) Stored for 9 months at 15°C after harvest.

T FEIROE L, RCHEE, BOIETH-»
720 CHICH L TREBET OGS, AL 434
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h) BEL6D7 A4V ARE
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AN ADKH EIT 572,

FEERICHER LA v o~ AT, B EsE
AL 271981 4 9 AFEORBE T, 7 10 A
MOSEHRET, 1979 FHEOZHET, "KIES
B 231981 465 Ao RMET T, wFhbil
HENL TR EIR Y T AFIC T A VADALERE
ik BRERBHE SEEL 72,

FiR% Table 23 1Z/RL72,1981 EFEOTHRE
EREIORBEFIHA L BEEO T THh
57 A VADMER & N, T OFIR T 55
THoTze FITHEFILMEAL 2 16 FHEH 13
EhooAVABRHSh, FORNTHREI2 T
Holzo 1979 FE "WRFEEKE, A LLS
BT RTHo7A VAR, T8
X2 Thotz, 2L T, "KIESH I3 21 #E
FHEAL 205, Wihh s b v 4 L2 ide B
2o,

i) FEIPOSOTANAKE EFFE

SR LIcA v A FERDO T A VADE
fE & FIROBRIC DL THE AT,

LEETITREAEF BT 5 <X
(M . RKIEESR) OfRSET» B, RSHRE

Table 24. Relations between BCMV particles
in cotyledons and seed transmission

No. of seeds No. of Aver.a%e I\Clio‘ of Vir}ls Mosaic
tested seeds particles detected in symptoms
cotyledons(range)®
13 1,952(24—13,121) +
53

40 0 -

a) Same as b) in Table 15.
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Frw XOBREEFICEBLT0.1%, 0.05%I1C
KL LD FENEFRMNAIE, BAKLZETFED 10
ERO 0.1 M D ARBEER % N2 TER L R
BIAE TR, BB A 7 v X DES
TEHW R ARKRIBIE 1% % 5 X Oz T2,
ZOHE % Table 25w Lz, RERET %
0.1%OEE TREEFICREHE, AL 9
SHEOT AT T A NVABKRH RN, BFED
AL 3 ~30 TH ol AHEETE 0.05%DHE
TRYEEE, 93EH 857 AV AHMR

Table 25. Detection of BCMV in seed homo-
genates by immune electron microscopy

No. of infected Average No. of

Seeds seeds/No. of  virus particles
seeds tested detected(range)®
Infected : healthy (1:999) 9/9 10(3—-30)
y (1:1,999) 8/9 31-7)
Healthy seeds 0/6 0

a) Same as b) in Table 15.

Non-treated plot

HEn, MTHEOEHIX1I~7TTH-o72,
5) FALR R
a. 777 Ay DRAENEERE ERROFREWR
1978 E~1980 50> 3, £ > 7 > = XEHIC
BIB7 77 L VEORENES L URFORR
BB OWTHERT> 2,
AR TWERAEKRE, AEHL, SFERCE
I 2RBEOBMBEIIROEBYTH S,
1978 DRER 1 6 B 8 HiZAE, mWiE1.8a (20
BE X 20 #)
19794E D EE © 5 A 23 HidHE, HWHE1.7a (6
BE X 26 #£)
19804FEDERE - 5 3 19 HdfE - ik 3.2a (14
BE X 60 £k)
HEBRIPRK, EHRKD 2 KHTIT27, 7
ANV ABRIEE LT, 1978 £ORERIC B W TR
FBET2ITHBOTRC 1ERIZREL 72, 1979 O
BB omRo A 5w A 4B, 1980 4
OREBTIZ 16 (8ERT D2 A1) WA NVA %
HBEERE Lz, 77940 BEZ 1D &
1978 SFE D FER T 100 Bk, 1979 £ DB T i 50

Plot treated with insecticides

20

Infected plants (%)

104

2001 10 20 1 10 20 31
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- 100

No. of aphids

- 50

Jun.  Jul
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Fig. 6. Relations of aphid numbers and incidence of BCMV in 1978.
Histograms show number of aphids on 100 kidney bean plants.

77 : Alatae, . Apterae, @, M : Infected plants.
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Non-treated plot

BI65

Plot treated with insecticides

(190)425)

Infected plants (%)

20 1 10 20 1 10 20 31
Jul.

Jun. Aug.

Fig. 7.

~ 100

No. of aphids

T
(Al
(=

2001 10 20 1 10 20 31

Jun,  Jul. Aug.

Relations of aphid numbers and incidence of BCMV in 1979.

Histograms show number of aphids on 100 kidney bean plants.

Y : Alatae, : Apterae, @, B : Infected plants.

Non-treated plot

(548)

—~ ~ 100

2

2

& 4
) =
= o,
5] o
k5] —
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Fig. 8. Relations of aphid numbers and incidence

of BCMV in 1980.
Histograms show number of aphids on 100
kidney bean plants.

N Alatae, . Apterae,
@ : Infected plants.
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O — 27 &R L iR U7, 1978 40 & 1980
HETOT 7Ly DFEEHRIEIAFELLE
oY, FeE Y 1980 MR b % <, 1978 43
BbYdirote, —H, 7ANAFEOFRERER
1978 EDHBEWBRX THRAENE {, TATHU»S
Mwbn 8 H FAICABIIEER Uz, 1979 D

BEMEBRX THRENS L, THTA»SED S
i, 8 H AR AL Tz, 1980 F05H
7  Fa s FEnT oh, 8 AT E TEiE
L7 D354 I3ET 2 A Ewtb Do Te,

b. E5IC BT 2 FRED 54

BERIZBCBILIARORESHEALD L, &

WBEL TV AEHEL H 55, FGEOHRSD
WP L TREL TwAHlLED NI, £ 2
TAIETIHIZERIC BT B FHIFEROTHIZOWT
FTz,

SHER I 1978~1979 2> 2 SEMERTIE (1 — 2 —
5)—a) CHEBLIEBICELTTS R, 1ZEN
1BV 2 FEBXONE 4 Fig. 9 1R LTz, BIRA
Bl 7T ADRFER, AT TEHS
HizowTiro 7z,

FAHEOER % Fig. 10, 11 128 L7z, 1978 F£ Tk

Plot treated with insecticides

PHRR I BT 7 A L AT DFEIE L, FiRkk
D5fEHBE, TH29H~8 A6 HE TORAE

1978 Onion
Sweet corn
Soybean
A Sweet corn
Potato
Sweet corn
Cabbage
B
Cabbage Potato Beet
1979 Onion
C
Potato Sweet corn | Wheat Potato
D
Beet
Fig. 9. Location of kidney bean plots in a field in

1978 and 1979.

A, C . Non-treated kidney bean plots.

B, D : Kidney bean plots treated with
insecticides.

Non-treated plot
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Fig. 10. Spread of BCMV in a kidney bean field in 1978.

DPO.*

: Infected plants originated from BCMV-infected seeds,
. Naturally infected plants on July. 29,

: Naturally infected plants between Aug. 2 and 6,

: Naturally infected plants between Aug. 11 and 19,

: Naturally infected plants between Aug. 21 and 26.
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Plot treated with insecticides

Non-treated plot
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—
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wind direction *
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>
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Fig. 11. Spread of BCMV in a kidney bean field in 1979.
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BREUI DI p o 1208, 7 A4 L R BIR 0 & 5 { B
NIZIFBOWITEIEL Tz, 8 A 11 HUBO R
R, ZORFE TIIHIKFL COOEEICE
U THEET 2MHASEED Stz 1979 4TI
BBk TRAED Lo 72, 7 H 31 HICFIHB L 728k
7 AN ARBGIRD & BEN T T O BHE L T
WEBENE L, ThUBORRHREEDH -5
EL T3 HABED sh iz,

c. IBGRLAORE E AR 0 Hg:

VANAT ) —FEF RO CHRERR R T
v, FAADERRIZE T TOERS XUV A L RE
BRI & RSB IZB I BT 2 7 4 L AfEDORAE
RO EFE L T2,

PR B L b Th R R O M HR, HE
EERNO KRR T, BEOEEICY
720 THRERIMIC BRIZH» 5 200m DL BN
TWwB I ERFMC LT, 1978 F4L R (2H,
i), WHET (ATD), SBEET 8B, dRERo
5 AP, 1979 E£Je B (LR, BF), CHEET(A

* Infected plants inoculated with BCMV at the primary leaf stage,
> Naturally infected plants on July. 31,

. Naturally infected plants on Aug. 7,

. Naturally infected plants on Aug. 9,

: Naturally infected plants on Aug. 15,

> Naturally infected plants on Aug. 18,

. Naturally infected plants on Aug. 28.

L), ST CKFD), HRBR D 5 HFT, 1980 4
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li, EFAEE7THLE, Th, SATED3
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Z DOFEER % Table 26 ik U7z, BEAERERITIC
BT ANVAROFE R 1978 £ T3 EEIT &
HRERTRED S, 1979 ER MR b #
%, SLEMT(EER), dCHAy, SEr, $
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Table 26.

Effect of distance from a virus source on the spread of BCMV

Infected plants (%)

Distance between

District Year Locality Seed fields® Commecial fields A and B
(A) (B) (m)
1978 Kitami(Toyota) 0 0 200
- (Houji) 0 0.1 560
.. 1979 » (Kamitokoro) 1.4 0 200
Abashiri » (Toyota) 0 0 200
1980 ) (Kashiwagi) 0 0.03 50
7 (Toyota) 0 0.9 100
1978 Abuta(Irie) 0 10.1(2)0.1 (15 (2)5
Toyoura(Sakura) 0.7 (Do (2)1.3 (1)50(2)300
Iburi 1979 Abuta (Irie) 1.6 (1)3.9(2)3.2 (D0(2)10
u Toyoura (Yamato) 0.2 3.9 120
1980 Abuta (Hanawa) 0.1 3.9 200
Toyoura (Yamato) 0 0 50
1978 Naganuma 3.1 High 200
Sorachi 1979 ) 1.2 ) 230
1980 i 0.2 ) 200

a) Virus-free seeds were used.

d. 777 AVBHBIC L B Y A ZIEOEIRE

1E3AER

KBRS 270, 77T LV HEREER R L
U 2 FE VS T 7 o Y RSB OG- B
WTRETL 72,

RE b PR BRI TITY, 1978 o
RERTCIF T FLF A4 A b RFIEAHK, =T
A A B URIA S EERARIOMHK, =FrFA
A b REH] & BERGRO R K, SIS, A
PR D 5 KT, 1 X 0.75a (200 5 © 2
FAE TIF - 7z BEMMIE 2 £ > R 7L —500 5
WRHERL, 10aD 100 0% Z3E80M A O 8m
e TBOR U Tc, RERET 2 1 X0 ST
DL Y AL ABHIRE LTz, 1979 FORERT
B FoFA X b RAN BIFEAK, 2 Bl K,
TFNFA A RA E EERARIOMAK, B
MM A X, ALK O 5 XHIT, 1 XHfE0.6a

(160 k) O 2 A TITFo Tz TFIF 4 A b 2L
2 m A K R s L e, THG
FlO(KZE6 ~ 7 B it L7z, Btkabid
SEY AT —0 200 BEREEH L, 6 H 22
Hiz 1KY D 0RO 7T AR VA%
TR EERE USSR & U 7o, BEHANLMF & b
MEP #L# 6 & " MPP A&l % & 51 5 [MIEAn L
720

77T A VIS 1978 HE1Z 1 K 50 BT 9 [al,
197912 1 K258k T 7 [T 72, FmAMAE I
1978 4E T 7T H 13, 24 H, 812,15 0@ 4|1,
1979 4ETIE 7T H 2,24 H, 8 H7, 30 HD 4 [T -
726

FOFER% Table 27, 281 2R U1z T 77 LY
FHERMIIEHEO ST TR LTz, 1978 FOFEET
X7 7T AEERIZ I LS A R
K, ZFIVF A A b RiE] SRR O X,
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Table 27.
kidney bean fields (1978)

165

Effect of insecticides and oil spraying on the incidence of BCMV on

Infected plants(%)

No. of aphids counted®

Treatments
Jul. 13 Jul. 24 Aug. 12 Aug. 15 Alatae Apterae

Disulfoton+fenthion

T fenitrothion 0.5 3.1 16.0 37.0 16 8
Disulfoton 0.8 5.0 13.4 31.1 21 25
Disulfoton + 0 1.0 6.3 27.5 18 41
Petroleum oils

Petroleum oils 0 3.6 14.0 30.0 46 399
Non-treated 0.5 4.4 12.7 29.2 28 332

a) Total number of aphids counted on 900 kidney bean plants.

Table 28. Effect of insecticides and oil spraying on the incidence of BCMV on
kidney bean fields (1979)
Infected plants(%) No. of aphids counted®
Treatments

Jul. 2 Jul. 24 Aug. 7 Aug. 30 Alatae Apterae
Disulfoton+fenthion .
T fenitrothion 0 0.3 10.1 31.7 33 30
Dls_ulfoton treated 0 0 99 98 9 31 26
twice
Disulfoton treated 0 0.5 8.9 34 2 20 46
once
Petroleum oils 0 0 11.6 33.0 61 261
Non-treated 0 0 9.8 31.4 47 199

a) Total number of aphids counted on 350 kidney bean plants.

IFNF A A REE B O KT TR
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7, BREAHUI T BBARRBIR LA X .
IR LT, Bt s A KL L EH
BB LR E bHFERDL L, 777000
T LRI St —H, A
WARRIE T AR » o FELHY, 7TH MR
X THENED SN, 8 H 15 HOBRKHET
BOThORK D 27T~37% DFRIRIRE /R L, 0B
KD ZEBRD S Nx o T2, 1979 FEORER TIE
TS AVEERIT IS LF A RS RF 1 [,

2HMBAK, T FNF4 2 b Rifl & AT
DOHFRRKIZHNE I LN, BYAEB L R
THROFERN D L, Rl 2 Bk
ERPKED 5Tz, TR T, BmEHX
I I N, BB L UEHR L L HFER
NEL, 775 LOBHRIEED SNxh-o
T2o —H, VANARIZT B TR SREVHE
v, 8 AR THRENED SN, 8 H
30 HOREKFAE T ThORX b 28~33% D%
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6) WMFES L UK

BCMV A0 Y A VAT, REETII
FIEBPIETE ) o T A 7EHE AR LT 2 L
TR, TOEIEA VTR ADEFD
B SR 2L oo, BTHEE%KO
B HE22BERIREVWLDEFHEZ HN D,
BCMV OB E IS 2 252812 D w»w TR
Omar et al. (1979) 73 24% DN Z & L T b,
% 72, Hampton (1975) &7 A W ARH T L - T
R D FEHDS 50~64%, HRY D FEEA 53~68%
FNFENRD L, T4 VARSI L B R ORAD
PHEBFEOBEIIC DEDL EWEL T, K
JETiE, Ravinder ef al. (1985) HSEEII NG
BEHT L, 74 L ARSI & o THER, T,
WOWYE, YD OREYIE, {8k EoED
LIz 8ELTw5,

JhdgE TR MR I BV T, 1975 HEiE
HTBCMV ICBR LA Y7y~ X (I
ERZKTE OWNBEEFNIER, 74V ADH
0%FELEBEO 10a 4 ) OTERITH40%
W U7 (g h o g3 aiais, 1975), AU
< 1976 W skEREE L. TR, BE U TRE, D
2 WFEAE AW BCMV O A LI & 20U E~
OB R FNAER, BRI EEREXIC N,
B, B, MR O TEELLICELISD, ¥
HETIE TRE, H65%, TAFEL 25 50% DRI
%R Utz (g h o R ERS, 1976), Zh
SN S, A NATRBYELIEEEEE
HEL, BEAAMEL, BENEN S 2 ORI 5
rEbht, ZOERETEREOSELD —
[BEEE I D, BEEN TRAENE IR,
BBGER L O FEHEROFE VAL LD LR
bbb,

KEBIIBOWTEA YTy A0EHFHESY
To TR nDT, FRROEL S L UBES S
PIITHTH 25, BTLREOSE/RY D R
FH, FEELEHICELEY L, RFEOPE
57 28N RENIEER LIz, JRIERLT
BRI X 5 R OSSR OFE B 13 HE
B, FERETI~BEBEOR L EE-
7oo T OERIZ HRBEAR DRIV 72 0 - 72 JFIK

i, 7ANADBRRHAN S TIZA 7 ¥ AD
B2 AE /- 7TH2OHMETE»T2lzd A >~
7w ADEB B L UOETORKICE 2 288
Mixipol:bDEBbhb, INH6DI LD,
BCMV #54 > 7 >~ XA DPNEICE 2 58 3%
PR DIZERE L, FRICEFRRICL D5
EEEORINSE L Z MBS IR -T2,

A vr e A (G RPERRE) OEY A
IREDSSBELTRIE YAV ARKTORS, ®
B & BB KIG, PERAE, < AR
I BIBHEH, 77 7LV EBER, 356K
R Y OEEE» A V7 e XEFA 7
v A4 A (BCMV) sEEL R FE, 1968
Bos, 1971), BCMYV & Stewart and Reddick #3
1917 s LTRSS H & THE S DR
#H 4 X T w5 (Richards and Burkholder,
1943 ; van der Want, 1954 ; Dean and Wilson,
1959 ; Quantz, 1961 ; Skotland and Burke,
1961 ; Zaumeyer and Goth, 1964 ; Silbernagel,
1969 ; Alconero ef al., 1972 ; Hubbeling, 1972
Alconero and Meiners, 1974 ; Drijfhout and
Bos, 1977 ; Silbernagel et al., 1986), #4155
HOBNT TS o7 XD SRR
HOERICE SO TV D, Z I TIHEREED M
SERE LI 26 Bk A VX e X 9 Rl
T A RMEY) 14 BICEER L CRER, 1 7 v A
Lo~ X RBHEY (b, T AR, FA4
R, TRy, VIwA) WL Lho T
A 2 2 ADOFREICT T 2 IRE =
WA 7 EBHbLLELDOERbLEI b oTzbD L
WA LTS, R L CIREICTH o T2,
P> T, REERTHEAL 72 26 pBERFICIE, <4
BRI A > 7 v AL TR E REED
Fe 5 RIS >N o 1z, Drijfhout ef al.
(1978) I BI¥RD BCMV 22 Rk 1 > 7 > = A D
EHESEICNT ARSI L) T 207 V— T I M
RBIL 7z, FAUCHED &, AEECHEAL 7o BER
A o7 e AR "Great Northern U.
1.123,, "Michelite,, "Great Northern U.1.314,
F'hw#2 oy 7, "Widusa,, "Amanda, iz &5
BRI L DT, strain group @ 1 £ 72 1ITICE



42 JEFREI BERRBISRE  HBT65

THERbNR,

ARG BERR DT EME 3 55~60°C T, BEERD Mex-
ican(Silbernagel, 1969), Florida (Zaumeyer and
Goth, 1964), NL—7(Drijfhout and Bos, 1977)
DEFJRMERUTH - 7245, PV1(Quantz, 1961),
NL— 8 (Drijfhout and Bos, 1977) X »3#F&
otz A FRME R 105~107 £ T, NL— 8 i
IZIZUT BT H - 72 53, Mexican, Florida, NL—
7, PV 1 OBRFIHAFREE G2 - 720 i
T 11 H(20°C) BLE T, Mexican, Florida,
NL—7, NL=8, PV 1 O &2 12 LR RIER S A
Feipolz, LOLENES, 74 VXOYFENE
BRICRHETERZIThbR v S D Bs o st
WETHD, SEOEBRFEROATRHEDER %
#Wls LN Bbh s,

BCMV 37 A7 754y, ¥ X775 A
YV, TR FHT T AT E W X D IEK
B #4175 (Zaumeyer and Kearns, 1936 ;
Zettler, 1967), Zaumeyer and Kearns (1936)
BINEDT 77587 A NA G, kT
b=v ¥ A a>7 75 A3, Hwhurstia atri-
plicts, SH >IN VT TShy, TETHT 75
LB R EDEOCERER R L2 EHE L
720 Zettler (1967 X 11O 7 7S L vy A L
ABEWML, ZDIBETETHT TILVDEHD
BOWERE (51%) 2RL, AFZ7EVT TS A
YHIEFR (1%) THZV AN EGI LTz L)
Tl AFXFZEVT T A D7 4NV AB{GH
L7 DBEEBRFBRE DK LI, 7T T7L3D
Wt & 7 A )V ZEIE O BIRIC D T Zett-
ler (1967) 37 77 A ¥ DEBL L AR
K (10 22N OBFE I & 74 v R Gk
LTz b #d U7z, Zettler and Wilkinson (1966)
BEETAT TV EHOIA V7 AAD
BB T, 100 BLLERH & B 255 EHREH
EFLAEoheHE L, ThonZlbhs, &
FERICBWT T 77 LVICEB74 0V ADGHEE
MED» o Te—HE LT, %EB & ORI
BEProdEBbil, FEXREE AL AD
TTILVERTES A XESFA 794 VAD b
VEQIAYT T I Ay (Rhopalosiphum  wmaidis,

Halbert et al., 1981), ¥ H# A4 EY VA INLAD
LFZEVT 7T Y (Ryden et al., 1983), * =
TVESFA I IANADI A VIR ITTILY
(Raccah et al.,1985) Ddflics 5> 3 k52, FE
HEEVCBWTEER VA VADENEZFE L5
BELDHHDT,BCMV D7 A NV AEHIE DT
bAVT U ARHTELET2BEILEAATHS
B, MOBEZOVWTHHEET LLERDH B,
WY A VA DRFE L, REY AL RADOEES
LEKNRGFET DL DBLBTH L, HBE7A NV
ADREE L U TS, B, ETEEBTR,
CEMBOHRME CBLOHENDH 2 (|,
1981), 1A (1964) ik 2 &, 6FED VA LR
WRES —200C CHREL TY 1 E£RBR T OE
THRD SRl EHE SR T W5, Bos
and Benetti (1979) & 43 8D ¥ 4 L A B
BIALA N Y Y AT 20 HERIREL T, BET
BT ANAPBRETCERBPN HEFENG &
#i~7z, Hollings and Lelliott (1960) % 39 #&%H
DY AN A DIREIR % WIS LI5S, BE
11 ABBRNIPMERFEINL EME L, BE-H
JR (1983, 1984, 1985) i3 A VR DEHKES L U
HRWGEBREC, 70y, Py, ZVxY
Y, BRESHEREDEMBEHTHD E LTz,
BCMV ORI DWW TR, b v A &
5B RTE T Zaumeyer (1962) 13 18 # AR
B F Ko7 £ L, —J)iBos and Benetti
(1979) i 3 FMIBPN 2RFF LIz L ibRT v 3,
HE DB OGIIERIHEAL YA VADORES X
MRESGROFEHESVCOENER B 3,
Chod and Polak (1975) iz k& 2 &, BZ0ifLi
XD 12 7 ARSI 2 R USSR ES £ Uf
TP ORMbENTH L L MESRTwE, K
FERTRBREOHERE S & USRI L 2B Ho
REFHAFIC DWW TR U 2R, 1 2 AREL
THLRPN2HEF L, Lo Lass, (FEHER
DRAZDMEHBESTIIEL BT L, B
L L TORMB X UEROMIIE, B0z
PR SN h ol BEHRICOVWTIRT A
BELIRE Lo 20T, mEOBRRIIER
WM 5 72, SRS & SN O%
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bas, RHORFEECOLTHERT240E808H
%o

BCMV i34 %7 >~ A DE»EEOMY) CTE
FAERT B, A V7 v X B Y BT EEERIT
FPHEBL T ANADREIC L > TRK 5, Red-
dick and Stewart (1919), Burkholder and
Muller (1926) i 50%, Harrison (1935) &
20~60%, Smith and Hewitt (1983) it 2 ~66%,
Medina and Grogan (1961) 13 25~86%, Drijf-
hout and Bos (1977) i% 20~80%, Phatak (1974)
13 7~20%, Lockhart and Fischer (1974) &
349, Silbernagel(1969) 1% 16~37%, Zaumeyer
and Goth (1964) 1% 5%, Kaiser and Mossahebi
(1974) 13 7%, #KHS (1975) & 34~89% D F 1
FPhBETEEFEE2®MEL T 5, Smith and
Hewitt (1938) i& 4 >4 >~ X 51 shEOE
KEFN, 6.8~36.1% ThHolz EME LI, £E
ERT® Table 14 ixmlic &5, AL 72 165
EOBFERETIL 0~54.5% DM Lz,
—H, A 2= RS OHY)TOEFRREI
Wi, tepary bean T Lockhart and Fisher
(1974) % 7 ~34%, Provvidenti and Cobb(1975)
i 7~22%, phasemy bean T 5~33%
(Provvidenti and Braverman, 1976), mung
bean T 8 ~32% (Kaiser and Mossahebi, 1974),
vz 434 T 37% (Snyder, 1942), /¥
+ 4T 25~40% (Sachchidanada et «l., 1973)
DWREDD S,

TANADEF RGP EERS 2 5EA L L
T, ki (Grogan 1952 ; Eslick and
Afanasiev, 1955 : Grogan and Schnathorst,
1955 ; Grogan et al., 1959 Singh ef al., 1960 ;
Medina and Grogan, 1961 ; Ross, 1963 ; McKin-
ney and Greely, 1965 ; Kennedy and Cooper,

et al.,

1967), 7 A4 Vv ADRE (Bennett, 1969 ; Shep-

herd, 1972 ; Nelson and Knuhtsen, 1973 a, 1973
b ; Adams and Kuhn, 1977), &% & ORBEEH
A (Smith and Hewitt, 1938 ; Crowley, 1957,
1959 ; Singh et al., 1960 ; Medina and Grogan,
1961 ; Inouye, 1962), G (Fajardo, 1930 ;
Couch, 1955 ; Crowley, 1959 ; #7k -fiE%, 1963 |

#M S, 1975 ; Mandahar, 1981), RIENT (Fk
H %, 1975 ; Mandahar, 1981) 7c &3 2. 5411 5,
AEER I B D CRLRFY, BRI LG
I THEIZ D WTHRET LR, Fig. 2, 3
WR L& D, BERHEN R WY, 550w
THEEL D & LAEECHEREL 2 T RRRED
BT, TOI s, HERFRS L UREE
MR L LHEE, VA NVAORITE L UG E
BRHLEEZONIOTESICEREITH IR
B, EERHCTANVREBEREL S, B
BRELUCAPTHECEELIES LY, VAV
AMEEABITTL2O008EFEHM LB HIEHL
720 FIREW, R—EEMLIC Y A VR B R L 2855,
BERERES R IZ E Y A VA OBITE L OO
WIS o T, LILEDZERE» S, FEFEHIC Y
ANVAEBERUBE BB LAY, F
T [RI—EBERLC 7 A L R R L 7350 1 BRI
DERNTH, 74 NADBITE & U
TL, TEBRPADOBESBIAL THTFRRELS
Bl D EHEE LTz, RO R R
BT 5 2 L3, $TICEL O (Fajar-
do, 1930 ; Couch, 1955 ; Athow and Bancroft,
1959 ; Crowley, 1959 ; ik 5K, 1963 ; #kH S,
1975) M 3, BCMV 3 M IE» 5 ORBITH
24~43 BEEILINIC#E 2 % & L7 Ekpo and Saett-
ler (1975) O#HELH D, KFEBFEOFE L -
L7

BCMV O3 3 BRTERAA & S BR L,
FIERIE VA VAP L TOEF RV E
ahTw3 (Fajardo, 1930 ; #KH S, 1975), &
EEROER, RO EREObN S LN BEEE L2
T, BRERsE LT, BEsHRbERIC
Bt LT CORBETREEEL, 20
ki, BB L ChRE T R AR &k
WL EMOER (Fajardo, 1930 ; #kH &,
1975) &b —BLr, "REE, BLU TREHE,
OO LR HIEHEISR WO T, VAV A
7Y —RFREETL-0IE, WEOHRERD
BNDOITAETIT2ZE L BEE RS, &
BT 351 5 BARRR O FREFAR O TR
RHATRER, 8 A LI SR L o RIS RS
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HTeEelghhrolz, o> THERET 2EE
THLDIWE, Pl LRI RS
TOFIRHEEPREMD Z L BEETHD L HZ
720

VAN ADKREEE I CEEEB L OB
FREBIThbNTE L, BEERECRHEE T
WI1ARULZET 29 2, LW ERK0%H
NELBEE LU, —7, BEECEEEOREEN
WEETH-7: TNODKREEFI HEELLTH
i ELISA RS BHEVSFIHE A TE Y, K&
EETIHAEEERC L 2R 21T 72, AE
DVLTHRHLIHEER 0.1IMD ABEBEET
3,000 AL 2HME %2 + 2 v PRICFEA L
BE, BYELOVANVANFOBREIN:, &
7ok L PG O RGO R 0 213 U &
NERTFRIEIML, Vv A EEETA VA
(Roberts and Harrison, 1979) O#il & FkE Dk
EnBont, 512 Plate VIO 2Rz LS
12, ViEBRE L 74V AKFORISE D S[F
ERAD CYVV R+ & DHBI A TH - 12,
RKFWwE->THDOE L DY 4 v A (Derrick,
1973 ; Brlansky and Derrick, 1979) & [FEfgic%
D BCMV R FEMH T, DN #%&ickb~ 1,000
&, A 7 = ANOBREEEIC A 100 FHEE
BEOvANVAKFLRETE, REBESENT
W ZEDBHHS IR 5T, & SITHIR D BB
FUEEZIZHBIL 2R TRl & it & e
5LT, #/NaxEH A 74 A (Derrick, 1973)
TITbh I TVANADERBICLBEATE 3
ERbhi, BREHOEELIA S Y AD
LR GEERERC L 2ET LoD 7
ARHBENTET 508 ) hRANER, BHo
FAXEFAL 7740 (8K, 1973 ; Brlansky
and Derrick, 1979), %1 XHEH Y 1 VA (B,
1973), #8a2 ) > 7 ARy b7 4 VA (Brlansky
and Derrick, 1979), 7 A&+ E¥F A 77 A VA »
FHTFEYAL 2L NV (2IES, 1971), VIR
EWA T TANK e A A LFHREETYA 7741
A {Brlansky and Derrick, 1979) X [@I%Ei,
BCMV iZ oW T b REET ORI IE PR
FIGEWEER R LU, o T, VA4 LVADKRH S
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NIET ORI ZEF GRS L Bbiui, L
HLahs, LG 2 R bESETORH
EPEFERELD LRPEL DT, 74NV
ADOBHINTBFOTRTCHIEFERT 20

I PR ESEORNBLETH 5,

BEETLoRHEINYANVABER, 7
Vo F1HOKNTEN 1,01 U LoEBEOET
WIEEALTH-128, 100 LTOEBEORET
bEOONT, 2O EiE, BRBEEHRO AV R
BEEAI/NEODERE LS4 ZEFAL 7740
A4 XEHET A VA (BRIK, 1973), ¥/32Y
YIARY NTANA AL LAXHEETA 7Y
ANVA « FTAXEFA 7 TANR « VT REWA
7774 A (Brlansky and Derrick, 1979) D%
BEREL -, ThUTHIE (1973) 8L U
TIES (1971) EFL RBWIC T SEED Y
ANAEZGLODERBEOVANZAEZEL LD
BhHY, BEBOFEIZ Y A VA BZREEEY
SHEHBEALLZD O THETEERIIZBER L v &
WE LT, KERTELEREORSEETET
BRACBHRE L 2y 82 HIZTBATH 308, HiE
BFOREEPEFEREIGEWETH L Z & »
5, MTERLEVWEEZ TREZITHS, #
BETOR, FEIOLTRXTIAVABKESR
oD LT EE s B RS kDo,
FITTFETD VAN ADES ERFBEORGR %A
NIEER, MERLL—H LI, 2O EMD,
BEOS A XA 7740 A (@K - IR,
1963), A A L FHEEYAL 774 VR (HE,
1961), TXFEYPA 7 TANAHH T EFL 7
TANR (HRES, 1971) r[EERIZ, 15 V<
AEFA T T NVADEHERPRELET LV A
WABBTFRERRCERT LI LPHELLIIZ-
72,

HMFORH, LEROFECODVLTHRLI-OF
B, ZREFrS AN ADBEEIT-> - R,
RBBEOTANAMBELEFEERELD LG
Molz, TDILWIARXREYAL 774V (BR
], 1973), 7TAFEHFA 794 NVAB LS5
WA 74 A (FIFES, 197) OH ERETH -
720 BRALAIOD Y A N ABBIZETIEARBET LD
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LEERETOANE L, BETERIET O
Eiol, INHDOI LS, ETOKRBUERET
VA NVABTEL, BT R LI Th 5
A vy XEY A 20 A LA (Cheo, 1955
Crowley, 1959 ; McDonald and Hamilton,
1972 ; Uyemoto and Grogan, 1977), pea streak
virus (Ford, 1966), broad bean stain virus
(Cockbain et al., 1976 ; Vorra-urai and Cock-
bain, 1977), Echtes Ackerbohnenmosaik virus
(Cockbain et al., 1976 ; Vorra-urai and Cock-
bain, 1977)

¥—JwYEy b7 ANV A (Adams and Kuhn,
1977) &HEin, A5 e XEFAL 7T ALIA

OBE, Whow AL A BZETORH, ZR X

LEE R4 2T v v Ekpo and Saettler
(1975) B X O Jafarpour et al. (1979) O &
EREDRER 25T, BEHO Y A VAN LT
Dk, Jafarpour et al. (1979) OO L D12
4NV ADRIED, 7 A4V AR O OHEK I &
Ll EEbid, YUEORERP S, REMT
SERCBRH SN VA VADE IFEETICT
FEL, ZREURCEEY > SHEA LTS O EHEE
AINb,

R L 2B OBE RO Y A VA DEENIC
DNTE, TRRFPAKE) TSR 28 4 HIH
RELIETOEE»S VRO Y A VAP S
Nz LT, TRIESHK T 9 » HEL 2k
FLTuALHETOEE PS> THOEHmHEINE
olre MEDERMMNI L > TR I 50131
Thb, E-EErBHENT T A L ADESE
NEFOPEPLSEOBN EET 5,

STAE, thIEEBEEES L UV ELISA AL €
REE T2 B OfECHRHL LD LT 5EA
B, A VF v XEWA 774 VA (Jafarpour ef
al, 1979) # I ® prune dwarf virus (Caspar,
1977), ¥4 XE¥ A 774 )R (Bossennec and
Maury, 1978), # XA YT ARy b7 AR
* A4 LAFHEEEY AL 27 4L X (Lister, 1978 ;
Brlansky and Derrick, 1979), V& A €44 7
7 £ WA (Brlansky and Derrick, 1979 ; Jafar-
pour et al., 1979), T F VBB FEREESFA 2

% 4 % (Hamilton and Nichols, 1978) 7 & T
WEINTW2, FhoOWEIC L5 &, HEML

0.1~1% O #EH  CTREFM T2 FAREE VANV
A2 DK HTIRETH - 12, Jafarpour ef al.(1979)
i, 1 v e AT 2 H5ELISAKIC LD
BCMV O 247w, EEIL0.05% % TORE
Bre2EALBERHTTETH o eiREL T
3, AEBTHHRBEEEHKZICLVEREN0.1%Z
TORBEET2ZATBEHECRLTE L, ML
LofEE» s, RHEEBEK X SRBHE TN,
RSB ISEFECRESHBIL, KWBire
PDEreY, Prni i TREETOERBES
alfEic e o 72,

BCMV @GR EHRMED 7 A VA TREME T3

1 KGR TH 505, EBNTOEAEET T
GLV L BERYSTFRERD, FITT T T A
VOFEHREEXRROREHERB IOV
1978~1980 4.0 3 HEHAE L 12, Z DR, 77
Z LY OYIFEEE 6 Hh~THT, 2 DREHE L,
FAEBOY — 273 1978 B £ 171980 &3 7 B _LA)
THRIEENZ 8 B BA, 1979 Fi3 € — 27238 HHhA]
THREWIZS ATHTHD, 4173 ADeE
HHRR e BT 27 7o A Vv EEKOY—7F 1
B TH-Tz, BHRREHFEH» SEHE CHHL,
7THB~TFREETDA 5 = AOEBF ORI
e By s s, FEROE -7 7
I AVIRFEBOE — 213138 L, —H,
BEH T BT 5 Y A4 L AIROFEIFRICED
ENTEDH LN, 1978 ENEHE <, 1980 FEim b
reino iz, 1980 Fix 7 7T A Y OFERE R D
HhoTl bbb 5TV ANAEORER DK
¢, OIS EEDORRKIZT 77 by DREER I &
Lol b b 5, 3 EROREREAR
HTYA N AIROREDROE o1z, VA NVA
ROFE D% b5 1z 1978, 1979 ETOFAHRE %
Hab, EBNTEAETL2DIX8 AURT, &
12 8 A ~THIICABMIC RSB L, v ANV
ADNER L T SFIET 5 TEK SEBREE L
#z5E, THTFA~8ALENRERIC L 2
FOWARBH o EHESI NS,

% A N AEHO ERSE R ¥ 7 EA RO
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TN EES T 2 720IEEMNIC BT 2 FEkk
DD NTHH NIz, DR, 1978, 1979 4
&b 8 HEHE TORFHELI Ve o 7208, &
Refg o & BN T ALE I BHE L CHRAET S HEM DR
Hoh, 8H LALIEBOFRBERIINICEEND 2
WIRETRICRESAT ERBED R, T
D En»S, 8 HLEAE CORBRITERED,
FHLBORFRIIEHARL L VEAR B En T
NEWZERL - EHEE L 72, Irwin and Goodman
98D Ik B X, FAXEHFAL 774 VADITH
MICBIT2REFRTANERLAL D % 500
U, BYHED SHEN 2 ICELFIRERD D <2 B
EZINTW3, BBEBEN NS -T2 kicd &
558, REBROFERD S I3 7 OMEMNED & i
Mo lz,

BRI EFEHEALHE S (Bos, 1971), FB T
A 2T R DFIRIRD HDIT A ) AGHHR & #
ZoNb, £ CHREIRERKEO L WRECHES
BFEEOIHE, ARORERS I ENTE
ZEDERE LTz, % OFER, BRI 15 2
8 AT BCMV OFENRED Slz, Zh b
8 AR DRBRITH L 1 F R RV CF XTI
FEREEOBRRIZGN b -7, RBRIIHTOY A
N ATROFREIZEBEORRIIHD V7 1 )V A5
%<, HBRIZED 5 ORBEEI P EVIZES N
tHEER L7z, FABHOBRIZECRKF R 2 -
ficb b o7, BEIZHENIK BCMV %4
L-FRERE LT, BRIZBRNCHAE TR 295
o RN LTy, &2 WILERERITS
DOHL L TREEL T 2 REZRICRIRHELTFAAL
ToRlHEME b T 2 S, RS T 258, BX
E55h & OFFEBEIERE 13 Simons (1957), Havranek
and Laska (1972) @ X % & & 5 100 m,
Thresh (1976) i3 8 km FEBES T 4 L 2D
LEFHCIENTEL L Lz, REBRDES, &
TIERL THLIEEN200m BENTWTH,
BIEZHE~OTANVAERIIFFECEIELI o7,
—FH, TANABROVITIZENEHEL T,
HEIZENTO YA LAFEOFKE TR D S iy
Bolze TNOHDI S, FREIZEO IR
BEABEOBRIIBO A NVABRRRIC L ->TE

bab0T, —BicED» LI L IRELBbh S
23, BRERREITOBSETE 20X D Hc A
TR ADIFGORVCEETEMNT T 2 L8
HETH S,

BCMV opifrED—>2 & LTENREROT 7
ALY RERL, VA VADERZERT 2 5
BELS DHIThbNTEL, LirLids, BCMV
D& D IEKFGH T A VADEFE, 777 LV
BRET>THOVANADEAKEEHIETE 2d o
7281 (Ferro et al., 1980 ; Gabriel et al., 1981 ;
Jayasena and Randles, 1985) Rtz ¥ ARE#
BiE U 7-4 (Shanks and Chapman, 1965 ; Leh-
mann et al., 1976) bREINT 3B, KEERW
BWT, HERAFPEERMRIEAWCTY 77
LY DRER 2T o 7245, BiBRXKIZHERGBR Xt
N7 T 7 LV FHERE LS MZBRITH - 7208,
A NAROREZERETH 272, BCMV Ok
IRFEKBE Y A VAN, FERSMESTEY B
WH T 5EFTOANARERT B ENTE
b, o T, 7775y DBERFNOFELZIIIE
RRTICBEHEANT A VA BT 2 2 L SR[RER
7o, iR TR T 72 LAY OB E YLV R
BEBP LgrocbDefEEINS, IO L
WS, T7ILYDOHBROAIZ L >T7 4R
2L INBEEEb 3,

T TSNk BT AN ADERE
BDERTHHI LR, V¥FAEYTA LR
(Bradley, 1963 ; Bradley et al., 1962, 1966 ;
Loebenstein ef al.,1970), ¥ 27V ¥ A 77 A
WA (Loebenstein ef al., 1964, 1966, 1970), 7
NT7 7T 7EYA 77 A NVA (Vanderveken,
1972), E— bt EH 7 4 X (Vanderveken,
1977, Y% #H4%E A4 VA (Allen, 1965),
Fa—Yy FEYA 771X (Asjes, 1975 ; B
M, 1975) BEBESmESOL TS, %
DIERIER T 7o A DU A N AESS X U
FEH 2 mFMHE S 2 729 (Bradley, 1963) &
BTV B, BBTHDEANE, Walkey and-
Dance (1979) 12 & % &, WEIBUAG 137 7 X BBk
Tl BEMV BRI TH o 7203, 1B TRHRER
ol b EINTWE, KEBRICBWVLTHH
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