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Table 1. Sensitivity of immune electron microscopy (IEMD,

BRI A 7 V@ 2EHH A 1 %BINAI:
WA EINAE - A OMB I DO TIN L,
BRRE I & BRRHeHE G, v v B2 Hg
AT » Too % OFEHA Table 1 ICRL 72,
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FTTANZADPBBRHETE O LT, HBEBIHE
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HEHBEAMZ I BE 10 BHRRE TR TR/,
INIMLT, BEBRE TR ERERETT
37)/)'/'10
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Tohd B4 Table 2 1CR Utz BABRIZAR 5 FE 2 [0]4°
OITVERNT A&, THRE AR IR 78R
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KRfa) o5&, REf-F I8 hEREOR T 15
B, TEEOET R, KEBEORT 2K, [KIE
& 0BG, REE TR PEBEORT 22
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direct negative staining (DN),

and inoculation test for detecting bean common mosaic virus (BCMV) in leaf extracts

Dilutions of

leaf extracts

Average number of virus

particles detected ¥

Percent of
BCMYV —infected®

(reciprocals) IEMY [EM DN (%)
10" 158,004 104,597 1,201 100
10° 20,420 16,447 647 100
10° 2,864 2,662 49 100
10" 233 2 4 83
10° 52 1 0 50
10° 11 0 0 0
10’ 2 0 0 0
10® 0 0 0 0

a) Average number of BCMV particles in three grid squares at 15,000X.
b) Add 1% (V/V) leaf extract of healthy French bean plants to a final volume of each dilution.
¢) Six healthy French bean plants “Otebo” were inoculated with each dilution at the expanded

primary leaf stage.



86 At BESBRSER 51T (1984)

7o

IACTE T IEIRALOD ™ 4 )V ABE AT BT0,
[RIESE: | 2H0CTE B BEEhEFLOD
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N, SEHET B ERO T A VR BEED S NI
DENLD ED - T,

Table 2. Detection of BCMV in French bean seeds

Cults Exp. Number of Number of Percent of Number of seeds classi-
ultivars
no. seeds tested infected infected fied according to
seeds seeds average number of
(average) virus particles
0 1100 101—1,000 1,000 <
Taisho-2)  Exp.1 70 12 17.1 3 2 1 9
. . (236
kintoki Exp.2 40 14 35.0 26 0 1 13
Kairyo-P) Exp.1 48 9 18.8 9 1 1
— (23.D
Waseofuku Exp.2 30 9 30.0 1 1 0 8
a) Infection rate by BCMV is 185%.
b) Infection rate by BCMV is 17.6%.
Table 3. Detection of BCMV particles in various parts of I'rench bean seeds by IEM
Seeds® Number of BCMV—infected Average number of virus particles
eeds
parts in seeds observed (range)
Cotyledon Embryo  Seed coat Cotyledon Embryo Seed coat
Infected 10710 710 010 10,774 (369—21,991) 19,939 (601—61,450> O
Healthy 010 0,10 010 0 0 0

a) Seeds were collected from the infected plants inoculated with BCMV at primary leaf stage.

Table 4. Relation between detection of BCMV in cotyledons and seed transmission

Number of Number of Average number of particles .
: range) Mosaic symptoms
seeds tested seeds observed in cotyledons
53 13 1,952 (24—13,121) +
40 0 —

Table 5. Detection of BCMV in mature and immature French bean seeds and the number of
particles observed

coeds Number of Number of Number of seeds classified according
seeds tested infected seeds to average number of particles observed
0 1-100  101—1,000 1,000<C
Immature 20 20 0 5 13 2

Mature 20 13 7 9 0 4
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Table 6.

BHET 13RO o A VAR IR, 7Y o F
1 HORF %1 ~100 (L4, 101~ 1,000
(PR, 1,001 2L E GHEBED wHslL, v
WADKH S REBREFIco0T, TOEEA
WAAER, KRBT OB G R 208 S R
B8, DEBEOMT (34, KBEORET
S, SERET OBESRHEET I3 EEBE O
T Ak, PEEOET O, BEEOETINT
3’3 2 f:o

RICRBE KOTRORFET L ENTNTIE,
R, BRI, 94 v ZORBAT - R E
Table 6 IR Lic, RBMTOESG, Lk ?2
AEHDETOMEL O 9 4 VAR SN, @
AW ZRFBS RO ZRRD oh, FT 5
EF 320,425, M910, BER1,744TH -1, T
niext L, FRETOSHS, #HEAlc 438 he
T O 5T A4 VAR S, BT
F1#£33,393, MR22950, BK30TH -7,

Comparison of BCMV particles detected in various parts of mature

and immature French bean seeds

Number of BCMV ~infected

Average number of virus particles

Seeds parts in seeds observed (range)
Cotyledon Embryo Seed coat Cotyledon Embryo Seed coat
Immature 2/2 2/2 2/2 20,425(2,600—38,250) 910220~ 1,600) 1,744(1,744)
Mature 4,/ 4 44 4/ 4 33,393(20,350—48,500) 22,950(16,830~29,070) 30(2—80)
Table 7. Comparison of BCMV particles detected in seed coats of mature and
immature French bean seeds
Number of BCMV —infected seed coats Average number of
Cultivars Seeds to total seed coats tested virus particles
observed (range)
Kairyo— Immature 15,15 56 (4-257)
wase~ Mature® 13,715 2 (1-3)
ofuku Mature® 5,/5 2 (1-5)
Taisho~— Mature® 0./21 0
kintoki

a) Stored for 4 months at 15°C after harvest.
b) Stored for 28 months at 15 °C after harvest.
¢) Stored for 9 months at 15°C after harvest.
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BOEATREEIBES, IRRFSEELOTA  ANVR s A LFHEESFA I DA VR « 4 X
Table8. Detection of BCMV by IEM in seed homogenates
Ratio of infected Average number of virus
Sample

to total tested samples

particles observed (range)

Infected seeds (0.1%)? 9.9 10 (3—30)
Infected seeds (0.05%)¥ 8.9 3(1-7)
Healthy seeds 0.6 0

a) Healthy seads were mixed with 0.1 and 0.05 % (W, W) diseased seed tissues.
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Detection of Bean Common Mosaic Virus in French

Bean Seeds by Immune Electron Microscopy

Takash:i Hacira* and Tetsuo Tamapa™
Summary

Immune electron microscopy (IEM) was applied to detect bean common mosaic virus ( BCMV )
using BCMV—antiserum (titer: 1/512 in ring interface precipitin test) diluted to 1/3,000 with 0.1
M potassium phosphate buffer (pH 7.0). Sensitivity of IEM for detection of the virus in leaf ex-
tracts was one thousand times higher than direct negative staining and one hundred times higher
than mechanical inoculation to Phaseolus vulgaris “Otebo”. It was shown that IEM could be also
applied for quantitative assay.

Using two cultivars of P. vulgaris “Taisho—kintoki” and “Kairyo—wase—ofuku”, it was found
that the rate of detection of the virus by IEM in mature seeds from the infected plants was
closely coincide with that of seed transmission, but the concentration of the virus detected in the
infected seeds were variable. The virus was detected in all cotyledons tested and most of embryos,
but none of the virus was shown in seed coats in the mature infected seeds, whereas no virus par-
ticle was detected in various parts of the mature healthy seeds. Cotyledons were taken shortly
after emergence of the infected seeds from soil, and the relationship between the virus particles
detected in the cotyledons and the disease symptoms on the seedlings were examined. The result
showed that all of the seedlings which the virus particles were detected in cotyledons appeared
mosaic symptoms. It was evident that seed transmission was caused by the virus particles in coty-
ledons (embryos). The concentration of the virus particles was much higher in mature cotyledons
and embryos than in immature ones, but higher in immature seed coats than in mature seed coats.
Most of the viruses, which were detected in immature seed coats at significant rate, was inacti-
vated and disappeared during seed maturation and drying. In contrast, the viruses in immature
embryos were unaffected by seed maturation and drying.

In another experiment, the seeds were halves and one halves were assayed for the virus particles
using IEM. The remaining seed halves were combined with healthy seed tissues to make the mix-
tures containing 0.1, 0.05% (W/W) diseased tissues. Using IEM, the virus particles were detected
consistently in the mixture containing 0.1% diseased tissues. It was concluded that IEM was a less
laborious, space—and time—consuming technique for indexing BCMYV in French bean seed lots than

sandbench germination test.

*Hokkaido Central Agricultural Experiment Station, Naganuma, Hokkaido, 06913, Japan.



