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4) ®WETAILADEE

1) Ay rex (5 RPEKRE) O
WA IR OSBELTRE Y A VA, &3
750~800 nm OV bR T TH - 72,

2) AT v ARBEENLS VANV ADMLE
1TV, BRI 100g » 58 1 mg 21872,

3) MLV ANV ATERRERELT, V7T
A b CHIli 512 S ORI % 572,

4) GIEEBEERICLZ7A NV ADKRHEETTo
foo FUEBBEOZMEE, 0.1 M ) AR
B (pH 7.0) T 3,200 AR L i %
v, BRBORIERE X 24 BERE (4°C) %
WTH -,

5) A7y AMEREORITRE T A
NV ARRIREE D 21T - 120 £ DFEF, DN
BT 10 B, BeREARGE Tt 10° fEA IR
FCEFNZPRRHETE O T, %EE
FEYEIL 10° {585 THRHETE 72, &3 512, 3
BHZA 27 = ABERERY 1 %2 1%
&, 107 fEERFE TRETE 2,

6) Felikko SHHEL L T2 v T RSB
HBTUA NVADMEET - R, TWRERE
K, "KiE&R, o2V VAR
HESEFERFEL DB TE P, 72,
)%%,%%Ltﬁ%@¥¢@v4wxﬁg

, RAETFCEHPBEOETFNE L, &
um TFE B BROBCE»-7, 2
LT, ZBRET CRHEREOETF2RES
{, BEOIATIETEER OIEIZ S -
720

8) "THESBAEKE OEG, KRRETOMEEH
D7 A NABEBEBENE L O L
T, 5EE 15°C T4 4 H £ 7213 28 » Ay
BT ORBERO Y A L AEE K, -
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(5)

LB BB E

Too 2RISR LT, 5EBME 15°C T 9 4 AR
‘LIz TRIESK, OBEF» STV A VA
HNelmEdhkhos iz,

9) FEFDOYANVADES & FHR L DEFRI
DBTTARLER, FELO VA NVADKH
ENTETFRINRTEYS 7FEEERLL,
FEPS VA VADBRE INE - 12T
LR Lo T,

10) BEeBTCHEERETF*ERI.1%,
0.05%DEIEGTRE L, REBEHETYAN
A DB EIT - IR, 0. 1% ORK» S 1k T
RTTVANVABBHEN DXL T,
0.05%DEF s IIREENEWESEbH -
720
REERE L hbE
1) 1978~1980 £ 3 £, 1 > 7 >~ X35
KBIBT 77 LVEOFENR EARDH
SRR FREE L, 7775 OWFIT6 H
F~THRT, A >F v XOYPEERTH-
Tro WEHOVY — 2713, HEHHBTH LA
7212 8 HRAETH > -0 LT, EHH
6 BTHERRTAPRIETH - 2. BF
AL 1980 VB H o T FRHED E A
X7 HTHR»SHED, 8 HE~THLE
WRABUIERL T2,

2) EBNIZBWTIXS H LA CORRKIZ
BEEL, ThURBCHERL BRIBZESL TR
E5T HEABED Sz,

3) 1978~1980 # > 3 4, HBIR, #WEENOD
BRIZE T PREAR B T ERERERER S
Tolze #OFER, RBRIZE» S 200 m LIN
KARICER L BRIZEVH 256, AR
EBIZRIINRET 2BE08E o 72,

4) BEWZRRAL L UOEERARERWTY
AN ACHEG IERER E 1T > 720 £ OFER, B
BEIX7 7 Z LY DEFERIDL L BREIE
DED S ATH, VA L RIROFEE IZAE K
RlicEsni, GRHEIESEIRD >R
molze Eiz, BEMERWTY ANV AERK
BHiERB 2 TR, DRIPAD LR
holz,

B76%

II. Clover yellow vein virus (CYVV)

() "BEEE

1) B A NRTERL 24 > 5 v X DR
BER, %, RZZZH2IEEEREE
L, thOSMIEE 72 I3 BHET 5. B> SRR
FTORKHEMIZ1I ~ 288 TH- 72,

2) BRI T D &, BRYD OFEH 70~
100%, # & & 1 90~100%, T & &
85~100% F L EhWA L, 100 iEH B L
725

(2) HWETAILZAOME

1) Av7r=x (0 HRPFEERE) Oz
ZHRERR D & S HEL SRR A VA % 10 Bl
50 OB L, %7 P LR E
ATz, FOMER, WEERD L EYIEA
VFEURA, LR,V TIRA, T AT O—
IN—, FINYA 772 —I)N—, 2Ny F,
Chenopodium amaranticolor, C. quinoa, R
TV, YN FDI0ETHo T, vy
o — N — GRS SRR L 7,

2) E7ANAOYEFEEE 2RI,
i 24 1 50~55°C, MU 1 10° ~107 £,
fRFEME I 10 HELE (20°C) THh o7z,

3) KIANARERT AT 77562 2E0E
Wanr,

4) EXFVHLLEEIZ LD CYVV, BYMV
B LU BCMV OIMEEMBREFART, £
DOFER, CYVV 12 BYMV O&ZH & B
2RGRE U M2 0 & W BRI & - 7223,
BCMV L xRt LE»->7%, BYMV O
LSl 1E BCMV & i % R L SisRE
FoFED STz,

() wEYAILZADBK

1) A7y r=x (B HREERE DR
ZRERER D S 5B ZER Y A VA, B
7 750~800 nm DUV IR FTH - 720

2) VIRARBIRENLS T ANV ADMILETT
v, BRIE100g o 4mg #1871,

3) MbVANATRAERRELT, V77
A N CHi 1,024 50PN %2572,
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4) EBHEIC IO 7A NV AOBE 2T
fzo RIEEBEOZEMEE, 0.00 M D A BRIEE
# (pH 7.0) T 6,400 fFHIZHPL - P
HAuiHEeRbdIBHETH- 7,

5) VIR ABREOHTEERWTYANLA
R O 217 - 1ok R, GEEEET
X108 fEFHRE TRHET & D L7, DN
FTI 10 AR, BRERE T 10° FAER
ETCTTHoT,

6) ELISABWC LI 0 VA VADKE%2TT- 72,
CYVV Hitk % B v 72 ELISA O 4 i3 Hik
BE 1 pg/me, BEEESTIRRE 400 #035K
HWTHo Tz,

7) VI ABREOHHEERWTY A VA
KRG EE O Ml % 1T - 7o f5 3, ELISA T
10 fEA R g TR T 0w LT, #E
BETK 10 BEHRRE TTH -7,

8) ELISA ¥ & v CYVV O #ifb 308 135
ng/mé, BYMV ®YV 7 < X EHF A 7 RHKED
it 1 ng/mé g THRHETE 72, CYVV Hifk
WXL T BYMV OV % XA 7 R,
BCMV, #4 XE£%A4 774 LA(SMV) ik
LRI LTS, B TEYAL 7740
A (TuMV) I A NVABERGWISEET
Rt LT —H, YVIRAETA 7R &
VBRI LT CYVV i EIEH
FED ST,

9) CYVV iZdbfmEaN&EHID A 7 = A
[ FESAH L, 2 EIEREOR 70% 00 5 1%
Hani,

10) EINS 394 SIS Y A VR B HEEREL /2
%, FE Lo 72 25 S ELISA #E %
1T 7458, 22 SRR T 1 L X IREH
THiz,

11) €/ 7 u—F AHifk (MoAb) DIEH £1T-
tro Sru—<Hfiltt BYMVODOY 7<% X%
P4 7R TREL 72~ v A OISR & O
Bagha OER, v A 1HEIZD X 347 D
A7) F—hBERINZ, ATV F—~%
ODEEB LIV 70— 7 OR, VT7 A
THA 7 RSB EN TR L ES T Sl

(4)

12) SYUAEEMAEEL 7 2 CRIEL,

Bk 1E4—2, 2E7-3) £ CYVVBIUVY
T A A 7 FRROTMB RIS k%
AT LBk (IF11-2, 1A3—1) %25
7Zo

158
MO 6~8meDEKRERI, VT F A
2 & D Il BGE U 2R R, 256~2,048 5T
HoTz,

13) =& D MoAb % v 7z ELISA o &1

W, fiEEBEIIVIRD 1 ug/mé, BEES
MAREEIZ1IE4-28 L U 1F11—-2 8k
400 %, TA3— 14823800 f5TH -7,

14) MoAb % w7 ELISA#%Ic 1 b CYVV

1 0.125 ug/ml, VI < XA EWA 7RI
0.625 ug/meF CHRHTE 2, V7~ AWK
FEEARWIEES, 1E4-28%ly o~ Ay
4 7%, IF11-28iE CYVV ZZhZFh
BRAICKGL, 1A3— LERIZE Y A LA
R L 7z,

15) BRIG»rSREL . ARHEY (> 7

VA, TAIZO—N—, O 7T —IN—)
e, KN 7a—>r ik (PoAb) B LU
MoAb % T 7 A VA O 1T
L7455, PoAb OBE RO A3 N #E 72

PIREHARIEEEC TV AHBEDL N
Tzo 72, F—REHO N T 2 WH D ELISA f#
Z I U 72354, MoAb 545 PoAb iz kb
BWEmERL 2,

HAEARE AR

1) BRIZBC BT 2RBFORAESTMIL, 135
DM OBEICE % {, FLETIED R
oty EBRAAICEE TS a7 a—N—
HOIRE Y A VAR I NTH, T A,
ARXZT, T/ FFy, yayf, 7hH7
TN, A ANT, T ZYON, SFYFE,
YTeR, TV FAINI S EREEN
ino Tz,

2) CYVV it i < FESML,
W RHE, #E87E, FNEROY T2 a—N—n
5% s N, —H BYMV i3+, HE
BINOT H 7 a—n—ns % s,
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3) T LV ERET L ROOMEN 7y

T OFBEZAT L, 125 L OFHORAIE (b
F30cm) BRIEFFTH- 2,

4) 1981~1985 FWHERX P 7 v B L UH
BB ERWT, BE7 77 A EORKH
BEITolr, P77 L5VOMEIZ6 ATHD
SERED, A 7~ X DFEIETH - 12,
o — 7 FERIC LD B D, 1981 £48
7 Ba], 1982 H438 AdiA], 1983 437 H
T4, 1984 25 8 H k4], 1985 438 B T4
WD STz, HEREIL 198 ENRDE
o tz,

5) A v ARFHET DT 7T LY OHF
Hiz 7 BEHT, FEO— 27131981 437
B ERB X UOTAH, 1982 F08 7 ATAIB LU
SHTHOZNZN 2[EFED SN, TR
B3 1982 EBFEL K S 12,

6) 1FHBANC BT 5 BRREERIT 8 AT
KL, DHREEL Tz, BHEE B
T, 7ATFENCEE 8 B T TIIFER»E
LSHEARL, MN20BERLLZIEHEbA SN
120

7) BEERRAB L UEERAE AW T Y
A AEHBE BB 1T - 7os Z DR, B
BRXZ7 77 by OFERBD I S BHEshR
DD ST H, T A N RATEDEHET R
B S NE o T,

6%

3, 4 ZXhuEy1ILx (SDV)

(n #
1) BIANRZBRLIA V7 = X ORFEE
iRk, BbL, ERLWIESRERSENHE
b3 %, HOETETERDZ £ 240, B
W SROKIREBIET 2550 H 5,

(2) w/ETAILADEH
1) bW ERICRBE L7251 X (hFE - A8
DF) BFREDS 74 VADFALETTL, T
FFE 1 kg » 5 0.6 mg 57z,
2) b A NAERRIZFIFELTC, V7T
A T 2,048 FEOPLMTE #1872,
3) ELISA B & B2 7 A WA DB 21T 5 720
ELISA O &2t U IR, ABRE]
pg/mé, BEREEPIEER 800 fF13&E T
Holz,
4) bufbB L UHEERHEE bk AL AT
16 ng/me ¥ T, MREERHHK T 250 B3R &
TR T % 72, ELISA OWBGE I3 R 2%
DD ST,
5) WEY AN A FIbHERNERICL  FESr
L, Bloyrorzo—n—Ti3tk, A5E
N, 74270 —N—TREEENTE
ANz,

L.
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Studies on Viral Diseases and Causal

Viruses of Kidney Bean (Phaseolus
vulgaris L.) in Hokkaido

by
Takashi HAGITA

Summary

The Kidney bean (P. vulgaris L.) is one of the economically important crops of Hokkaido.
Bean common mosaic virus (BCMV), clover yellow vein virus (CYVV) and soybean dwarf virus
(SDV), which are major causal viruses of kidney bean in Hokkaido, were studied for their occur-
rence, geographical distribution, damage to kidney bean, classification, diagnosis, spread in a field
and control.

1. Occurrence and geographical distribution of kidney bean viral diseases in Hokkaido

A survey of viral diseases in kidney bean plants was carried out in Iburi, Abashiri and
Tokachi districts of Hokkaido from 1981 to 1985. The number of fields and localities surveyed
were as follows; cv. “Ohfuku” in 112 fields of 8 localities, cv. “Toramame” in 24 fields of 7
localities, cv. “Kintoki” in 50 fields of 13 localities and cv. “Tebou” in 10 fields of 5 localities. As
a result, CYVV was found to be severe on the kidney bean cvs. “Ohfuku” and “Toramame” in
various areas of Hokkaido, but was rarely found in the cvs. “Kintoki” and “Tebou”. BCMYV and
bean yellow mosaic virus (BYMV) occurred slightly in all areas of Hokkaido, but BCMV was
especially prevalent in some kidney bean fields cvs. “Ohfuku” and “Toramame” where healthy
seeds were not used. The presence of SDV was severe on the kidney bean cvs. “Toramame” and
“Kintoki” in various areas of Hokkaido.

The results mentioned above demonstrated that the four causal viruses were present in the
kidney bean fields of Hokkaido. Out of these viruses, CYVV and SDV were the main causal
viruses.

II. Causal viruses of kidney bean in Hokkaido
1) Bean common mosaic virus (BCMV)

Most of the kidney bean cultivars infected with BCMV showed mosaic symptoms and some
were accompanied by leaf-rolling symptoms. The kidney bean plants infected by seed transmission
were first found in a field during late-June and early-July. The naturally-infected plants were
found in a field during early and late-July. A diseased kidney bean plant cv. “Kairyo-Wase-
Ohfuku” infected by seed transmission showed decreased total pod number, an approximately 50%

reduction in number of matured pods and an approximately 60% loss in seed yield compared to
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healthy plants. A naturally-infected kidney bean plant cv. “Kairyo-Wase-Ohfuku” showed an
approximately 10% drop in number of matured pods and 10-25% in seed yield.

Twenty six isolates of BCMV were obtained from the infected kidney bean plants cv.
“Kairyo-Wase-Ohfuku” showing mosaic symptoms in various areas of Hokkaido. These isolates
were studied in terms of their host range and symptoms affecting kidney bean, cowpea (Vigna
sesquipedalis), adzuki bean (Phaseolus angularis), soybean (Glycine max), broad bean ( Vicia faba), pea
(Pisum sativum), horse bean (Canavallia gladiala), hyacinth bean (Dolichos lablab) and yellow lupin
(Lupinus luteus). There was no appreciable difference in pathogenicity to the nine plant species
among 26 isolates of the virus tested.

The physical properties of the virus isolate obtained from naturally infected kidney bean
plant cv. “Kairyo-Wase-Ohfuku” showing mosaic symptoms were examined. The thermal
inactivation point was between 55 and 60°C. The dilution end point was between 107° and 1077,
Infectivity survived in crude sap over 11 days at 20°C and decreased noticeably upon drying and
freezing.

The virus isolate was transmissible by aphids, Myzus persicae, Aphis craccivora and Rhopalosi-
phum padi.

The virus moved from the inoculated leaf to the stem one day after inoculation. The time
for movement of the virus from the inoculated leaf to the stem was shorter and symptoms appeared
faster when the virus was inoculated on the upper leaf at a younger stage of kidney bean plant
development than that on a lower leaf at an older stage.

The rate of seed transmission was higher when the virus was inoculated on the upper leaf
than the lower one at the same time. The younger the stage of kidney bean plant inoculated with
the virus, the higher the rate of seed transmission. The rate of seed transmission of the virus in
kidney bean plant cv. “Kairyo-Wase-Ohfuku” artificially inoculated at the seedling stage was
12.99%. When the kidney bean plants were inoculated with the virus, all the seeds produced before
appearance of symptoms were healthy, whereas some of the seeds produced after appearance of
symptoms were diseased. The rate of seed transmission of the virus in diseased kidney bean plant
cv. “Kairyo-Wase-Ohfuku” by seed transmission was 15.8%, whereas the highest rate of seed
transmission in naturally infected kidney bean plant in a field was 10.2%. The rate of seed
transmission of the virus in naturally infected kidney bean plant decreased with a late date of
symptom development. The naturally infected kidney bean plants showing first symptoms after
August 11 did not produce diseased seeds.

A total of 163 cultivars of kidney bean collected from around the world, including Japan, were
inoculated with the virus and the symptoms produced were observed. Most showed yellow spots
on inoculated leaves and mosaics on the upper leaves. Twenty out of 163 kidney bean cultivars did
not show any visible symptoms. It was suggested that these cultivars were resistant to the virus.
The highest rate of seed transmission of the virus in kidney bean cultivars tested was 55%.

The virus obtained from the kidney bean plant cv. “Kairyo-Wase-Ohfuku” showing mosaic
symptom was filamentous in shape and 750-800 nm in length. The virus was readily purified from
systemically infected kidney bean plants. Yields up to 10 mg/kg leaf tissue were obtained. An
antiserum giving a ring interface test titer of 1/512 was obtained.
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Detection of the virus was carried out by immune electron microscopy (IEM). The optimum
dilution of antiserum was 1/3,200 and the optimum incubation time was 24 hr at 4°C. The virus in
leaf extracts of diseased kidney bean plants was detected in dilution up to 10~* by direct negative
(DN) method and up to 1075 by IEM. Furthermore, the virus was detectable in dilution up to 1077
by IEM when the leaf extract of healthy plant was added to each dilution at a ratio of 19% (V/V).
The rate of detection of the virus in seeds obtained from the diseased kidney bean plants cvs.
“Kairyo-Wase-Ohfuku” and “Taisho-Kintoki” was slightly higher than corresponding rates of seed
transmission of the virus. The virus concentration was moderate in immature seeds and high in
mature ones. The virus concentration descended in the order of cotyledon, seedcoat and embryo
in parts of immature seeds and cotyledon, embryo and seedcoat in mature seeds. The virus
concentration in seedcoats of immature kidney bean seed cv. “Kairyo-Wase-Ohfuku” was relatively
high, while that of mature seeds stored at 15°C for 4 or 28 months after harvest was low. The virus
was not detectable in seedcoats of mature kidney bean seed cv. “Taisho-Kintoki”, which was stored
at 15°C for 9months. The seeds obtained from diseased kidney bean plants were soaked in
sterilized water and were cut in half. Some were used for detection of the virus by IEM and others
were sown in a greenhouse and their symptoms were observed after plant emergence from the soil.
Results showed that symptoms and serology correlated perfectly. Of 53 seedlings tested, 13 were
positive in the IEM test and later developed mosaic symptoms. The virus was detected by IEM in
all the seed extracts tested containing diseased seeds at a rate of 0.1% (W/W) and from some of
them containing diseased seeds at a rate of (0.05% (W/W).

The relationship between the occurrence of the virus and the number of aphids was studied
for three years from 1978 to 1980. The aphids were first caught at the primary leaf stage of the
kidney bean plant from mid to late-June. The population of apterous aphids reached a maximum
in early-July or mid-August, while that of alate aphids peaked in late-June or mid-July. The total
number of aphids was highest in 1980. Spread of the virus was first recognized in late-July and the
rate of infection increased rapidly after early or late-August. There was a tendency for naturally-
infected plants found before early-August to be scattered at random in a field, while those which
were found after were clustered.

The relationship between the occurrence of the virus and the distance from the virus source
plants was studied for three years from 1978 to 1980. It was found that insecticides could not
prevent infection by viruliferous aphids migrating in the kidney bean field if there were virus source
plants within a distance of 200 m from the site.

Systemic insecticides and chemicals sprayed on foliage of the plant were applied to prevent
virus infection. As a result, all insecticide treatments were effective in reducing the population of
aphids on kidney bean plants. No appreciable difference in the occurrence of the viral disease was
shown between insecticide treatment and non-treatment. Mineral oils were ineffective in prevent-

ing virus infection.

2) Clover yellow vein virus (CYVV)
The kidney bean plant infected with CYVV displayed necrosis on leaves,stems and pods.
Some showed leaf-rolling and stunting symptoms and died. The latent period of the virus was
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between one and two weeks.

A diseased kidney bean plant cv. “Kairyo-Wase-Ohfuku”’showed reductions of 70-100% in
number of pods, 90-100% in total weight of plant, and 85-100% in seed yield and in 100 grain weight
compared to healthy plants.

The isolate obtained from the infected kidney bean plant cv. “Kairyo-Wase-Ohfuku’show-
ing necrosis was studied in terms of its host range and symptoms affecting the plants of 50 species
belonging to 10 families. Symptoms appeared on the following plants ; kidney bean, pea, broad
bean, red clover (Trifolium pratense), alsike clover (Trifolium hybridum), common vetch (Vicia
sativa), Chenopodium amaranticolor, C. quinoa, spinach (Spinacia oleracea), New Zealand spinach
(Tetragonia expansa). White clover (T¥ifolium repens) were systemically infected without any
visible symptoms.

The physical properties of the virus were examined. The thermal inactivation point was
between 50 and 55°C. The dilution end point was between 107 and 107". Infectivity survived in
crude sap over 10 days at 20°C.

The virus was transmissible by Myzus persicae.

The serological relationships among CYVV, BYMV and BCMV were examined by the
agar-gel double diffusion method. CYVV formed a spur after reaction with each strain of BYMV,
indicating they were serologically related but not identical. Serological reactions were not obser-
ved between CYVV and BCMV. The ordinary strain of BYMV formed a spur in reaction with
BCMYV, indicating they were serologically related.

The virus obtained from kidney bean plant cv. “Kairyo-Wase-Ohfuku” showing necrosis
was filamentous in shape and 750-800 nm in length. The virus was readily purified from the tip
leaves of systemically infected broad bean plants. Yields up to 40 mg/kg leaf tissue were obtained.
An antiserum giving a ring interface test titer of 1/1,024 was obtained.

IEM was applied to detect the virus. The optimum dilution of antiserum in 0.05 M phos-
phate buffer (pH 7.0) was 1/6,400. The virus in leaf extracts of diseased broad bean plants was
detected in dilution up to 107¢ by IEM, up to 10™* by DN method and up to 10~* using an inoculation
test to C. amaranticolor.

Enzyme-linked immunosorbent assay (ELISA) was applied to detect the virus. The optimum
concentration of y-globulin for coating of the wells was 1 gg/mé, and the optimum dilution of
enzyme-antibody conjugate was 1/400. The virus in leaf extracts of diseased broad bean plants
was detected in dilution up to 10~* by ELISA and up to 1072 in inoculation test to C. amaranticolor.
The virus in purified preparations of CYVV and broad bean mosaic strain of BYMV was detectable
in concentrations up to 5 ng/mé and 1 ng/mé, respectively. In ELISA test, CYVV antibody did not
react to broad bean mosaic strain of BYMV, BCMV, soybean mosaic virus at all, and only slightly
reacted to turnip mosaic virus at high virus concentration. CYVV, however, did react to broad
bean mosaic and ordinary strains of BYMV antibodies.

CYVV was widely distributed throughout Hokkaido and was detected from 70% of kidney
bean plants showing necrosis. A total of 394 cultivars of kidney bean collected from around the
world, including Japan, were inoculated with CYVV and the symptoms produced were observed.

Twenty two out of 394 kidney bean cultivars showed no visible symptoms, and CYVV could not be
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detected in them by ELISA suggesting that these cultivars were resistant to CYVV.

Monoclonal antibodies against BYMV were developed by fusing mouse spleen cells immun-
ized with broad bean mosaic strain of BYMV with mouse myeloma cells for the production of cell
clones secreting antibodies, and 347 hybridoma cell lines/mouse were obtained. The following
stable cell lines were obtained by selection of hybridoma and cloning: 1E 4-2 and 2 E 7-3 secreted
antibobies reacting only with BYMV, and 1F 11-2 and 1 A 3-1 secreted antibodies reacting with
BYMV and CYVV. Six to 8 mé of ascitic fluid were obtained by injecting hybridoma cells into
mice. The titers of the ascitic fluid were 256-2,048 in a ring interface test.

ELISA using three monoclonal antibodies was applied to detect the viruses. The optimum
concentration of each y-globulin for coating of the wells was 1 xg/mé, and the optimum dilutions
of enzyme-antibody conjugate were 1/400 for 1 E4-2 and 1 F 11-2 and 1/800 for 1 A 3-1. The virus
in purified preparations of CYVV and broad bean mosaic strain of BYMV was detectable in
concentrations up to 0.125 ug/mf and 0.625 ug/mé, respectively. In ELISA test using leaf
extracts of diseased bean plants, 1 E 4-2 and 1 F 11-2 were reactive only with broad bean mosaic
strain of BYMV and CYVV, respectively, whereas 1 A 3-1 was reactive with both viruses.

ELISA detection of CYVV from leguminous plants (kidney bean, red clover, white clover)
collected in and out of a field using polyclonal and monoclonal antibodies was carried out. As a
result, it was sometimes observed that polyclonal antibodies were not distinguishable between
CYVYV and BYMV and reacted non specifically to the healthy plants. ELISA values obtained from
monoclonal antibodies tended to be generally higher than those from polyclonal antibodies in
ELISA tests using the same diseased leaf extracts.

Viral disease occurred mostly on the edge of a field and rarely in the center. The virus was
detected in wild white clovers and not from Awmaranthus retroflexus, Polygonum longisetum, Rumex
obtusifolius, Chenopodium album, red clover,Plantago asiatica, Polygonum mnepalense, Polygonum
aviculave, Aphicavpaea edgeworthii var. japonica, Oxalis stricta. CYVV was widely distributed
throughout Hokkaido and was especially prevalent in wild white clovers in Iburi, Abashiri and
Kamikawa districts, whereas the ordinary strain of BYMV was largely detected in wild red clovers
in Tokachi and Hidaka districts.

A suitable location to place a sticky trap for catching alate aphids was examined. It was
concluded that the trap should be set at lower position, approximately 30 cm above the ground in
bare land near the field. The number of alate aphids caught using a yellow water pan trap and
sticky trap was examined from 1981 to 1985. The alate aphids were first caught at the primary
leaf stage of the kidney bean plant. The population of flying aphids reached a maximum in
mid-July of 1981, mid-August of 1982, late-July of 1983, early-August of 1984 and late-August of 1985.
The total number of alate aphids caught was highest in 1985. The aphids were first found on the
leaf of kidney bean plants in early July. The peak numbers of aphids on kidney bean plants were
observed in early and late-July of 1981 and late-July and late-August of 1982. The total number of
aphids on kidney bean plants was extremely large in 1982.

Spread of the virus within a field increased in late-August with naturally infected plants
scattered at random in a field. The number of infected plants increased rapidly in late-August in
the Iburi district. In one field, the number of infected plants increased approximately 20-fold in
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late-August as compared to late-July.
Systemic insecticides and chemicals sprayed on plant foliage were applied to prevent virus
infection. Insecticide treatments were effective in reducing the population of aphids on kidney

bean plants but not in preventing virus infection.

3) Soybean dwarf virus (SDV)

Kidney bean plants infected with SDV showed chlorosis and yellowing on the leaves.
Severely infected plants became entirely yellowing. Necrotic patches appeared on the older leaves
and black sooty filamentous fungus sometimes adhered to them.

The virus was purified from soybean plants systemically infected with dwarf strain of SDV.
Yields up to 0.6 mg/kg leaf tissue were obtained. An antiserum giving a ring interface test of
1/2,048 was obtained.

ELISA was applied to detect the virus. The optimum concentration of y-globulin for
coating of the wells was 1 ug/mé, and the optimum dilution ofenzyme-antibody conjugate was
1/800. The dwarf and yellowing strains of SDV were detectable in concentrations up to 16 ng/mé
in purified preparations and 1/250 in leaf extracts of diseased soybean plants. There was no
appreciable difference in ELISA values between diseased leaf extracts of the two strains of SDV.

SDV was widely distributed throughout Hokkaido and was largely detected in white clovers
in Tokachi and Hidaka districts and in red clovers in Abashiri district.
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Explanation of plates

Plate 1
Kidney bean plants showing mosaic caused by BCMV.
1. Kidney bean cv. Ohfuku.

2. N cv. Toramame.
3. Vi cv. Kintoki.
4. ) cv. Tebou.

5. Primary leaf from a infected seed of kidney bean cv. Kintoki.

Plate II

Kidney bean plants showing necrosis caused by CYVV.
1. Kidney bean cv. Ohfuku.

2 VJ cv. Toramame.
3. 7 cv. Kintoki.

4, ] cv. Tebou.

5. Pods of kidney bean cv. Ohfuku.

Plate III
Kidney bean plants showing mosaic caused by BYMV-O(ordinary strain).
1. Kidney bean cv. Ohfuku.

2. /) cv. Toramame.
3. Vi cv. Kintoki.
Plate IV

Kidney bean plants showing interveinal yellowing caused by SDV-Y(vellowing strain).
1. Kidney bean cv. Toramame.
2. Vi cv. Kintoki.

Plate V

Electron micrograph of virus particles from purified preparation negatively stained in 2% phos-

photungstate. The bar represents 300 nm.
1. BCMV
2. CYVV
3. SDV-D

Plate VI
1. Electron micrograph of BCMV particles from extract of infected seeds mixed with BCMV
antiserum. The flexuous particles were decorated with antibody. The bar represents 300
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nm.
9 . Electron micrograph of a mixture from purified preparation of BCMV and CYVV mixed
with BCMV antiserum. Only the BCMV particles were decorated with antibody. The bar

represents 300 nm.

Plate VI

Immunodiffusion tests in agar gel diffusion plates containing lithium 3, 5-diiodosalicylate using
antisera and purified preparations of BCMV, BYMV and CYVV. Peripheral wells contain purified
preparations of BCMV, CYVV and the following isolates of BYMYV for all tests: A=CYVV, B=
BYMV-No. 102 isolate obtained from red clover, C=BYMV-No. 121 isolate obtained from kidney
bean, D=BYMV-S isolate obtained from broad bean, E=BCMV and F=0.01 M phosphate buffer.
Center wells (a) contain undiluted whole antisera: 1=CYVV antiserum, 2= BYMV-S antiserum and
3=bLCMYV antiserum.





