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C.
Fig. 1. Virus disease related symptoms on leaf of field grown
Brassica oleracea A. Mild yellowing and vein clearing on
cabbage (left: diseased, right: healthy) B. Yellow mosaic on
kale C. Mild yellowing on cauliflower.
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AL
B.
Fig. 2. Virus disease related symptoms on leaf of field grown
Brassica campestris. A. Yellow mosaic on Chinese
cabbage B. Vein-banding mosaic on rape.
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A. B.
( ) C. D.
Fig. 3. Virus disease related symptoms on leaf of field grown Brassica juncea. A. Mosaic on |eaf
mustard  B. Rugose and dark green blister on leaf mustard (arrow indicated) C. D. Yellowing and
mosaic on B. juncea var. oblanceolata.
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( )
Fig. 4. Virus disease related symptoms on leaf of field grown radish A. Vein-banding mosaic B.
Vein-netting C. Chlorosisof leaf margin  D. Vein-enation (arrow heads indicated).
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Table 1. Survey on incidence of suspect virus diseases of crucifer crops by visual inspection in Taiwan'

Percentage of plants with suspect virus disease related symptom

Location Brassica campestris® B. oleracea® B. juncea® Raphanus sativus
Northern Taiwan 4 2 38 36
Central Taiwan 7 3 43 51
Southern Taiwan 3 2 35 42
Eastern Taiwan 3 1 30 30

L Virus disease related symptoms include mosaic, mottle, vein clearing, vein banding, crinkle, yellowing, vein necrosis, chlorotic
spot, brown spots and vein enation.

% Varieties of Brassica campestris include Chinese cabbage and Chinese mustard.

3 Varieties of B. oleracea include Chinese kale, kohlrabi, cabbage, cauliflower and sprouting broccoli.

* Varieties of B. juncea include pressed mustard and |eaf mustard.

Table 2. Detection of virusesin field grown crucifers with visible virus disease related symptoms by DAS-ELISA in Taiwan®

Name of Crucifer No.plants Virus  (%)° % of plant viruses
tested BWYV CaMV CMV RaMV TuMV TMV detected
Brassica campestris ssp. chinensis 135 30 9 0 0 85 0 90
B. campestris ssp. chinensis 85 14 8 0 0 59 0 61
B. campestris ssp. chinensis 185 29 1 0 0 49 0 70
B. campestris ssp. Pekinensis 103 6 13 0 0 68 0 71
Brassica juncea 1080 52 1 0 0 54 0 65
B. juncea var. strumsta 2145 62 4 0 0 54 0 95
B. juncea var. bulbifera 940 66 0 0 0 50 0 78
B. juncea var. oblanceolata 210 87 52 0 0 34 0 100
Brassica oleracea var. capitata 98 0 0 0 0 25 0 25
B. oleracea var. caulorapa 7 0 0 0 0 0 0 0
B. oleracea var. acephala 85 11 0 0 0 27 0 30
B. oleracea var. italica 30 0 0 0 0 0 0 0
B. oleracea var. botrytis 20 0 0 0 0 60 0 60
Raphanus sativus 4320 56 2 0 0 70 0 85

. The DAS-ELISA was conducted with coating 1gG of 1 g/ml , alkaline phosphatase |abelled antibody at 1:1000 dilution and
monitored at 405 nm. Readings were taken 1 hr after the addition of substrate. Two times of the readings of negative control
were evaluated as positive.

2. BWYV: Beet western yellows virus, CaMV: Cauliflower mosaic virus, CMV: Cucumber mosaic virus, RaMV: Radish mosaic
virus, TUMV: Turnip mosaic virus, TMV: Tobacco mosaic virus.
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Table 3. Incidence of single-virus or mixed infection of field grown crucifers detected by DAS-ELISA in Taiwan'

Name of crucifer No.plants Virus detected (%)?
tested B Ca Tu B+Ca B+Tu  CatTu B+Cat+Tu

Brassica campestris ssp. chinensis 135 2 3 52 0 27 5 1
B. campestris ssp. chinensis 85 0 2 39 0 14 6 0
B. campestris ssp. chinensis 185 20 1 40 0 9 0 0
B. campestris ssp. pekinensis 103 0 0 55 3 3 10 0
Brassica juncea 1080 10 1 12 0 42 0 0
B. juncea var. strumsta 2145 2 1 32 0 57 0 3
B. juncea var. bulbifera 940 28 0 12 0 38 0 0
B. juncea var. oblanceolata 210 30 0 10 36 8 3 13
Brassica oleracea var. capitata 98 0 0 25 0 0 0 0
B. oleracea var. caulorapa 7 0 0 0 0 0 0 0
B. oleracea var. acephala 85 3 0 19 8 0 0 0
B. oleracea var. italica 30 0 0 0 0 0 0 0
B. oleracea var. botrytis 20 0 0 60 0 0 0 0
Raphanus sativus 4320 15 0 28 0 40 1 1

' The DAS-ELISA was conducted with coating IgG of 1u g/ml , alkaline phosphatase labelled antibody at 1:1000 dilution and
monitored at 405 nm. Readings were taken 1 hr after the addition of substrate. Two times of the readings of negative control
were evaluated as positive.

2 B : Beet western yellows virus, Ca: Cauliflower mosaic virus, Tu : Turnip mosaic virus.
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ABSTRACT

Chen, T. H*2, Wu, S.F%., Chen, T. J*., and Chen, H. L*. 2000. Occurrence and Serodiagnosis of Virus
Diseases of Crucifersin Taiwan. Plant Pathol. Bull. 9:39-46. (* Department of Plant Protection, National
Pingtung University of Science and Technology, Pingtung, Taiwan, R.O.C. ; * Corresponding author, E-

mail: thchen@mail.npust.edu.tw, Fax No: 08-7740293.)

Field surveys of crucifersin Taiwan by symptom inspection showed that virus infection is possibly
very common. The incidence of plants with virus disease related symptoms was high on radish and mustard
with 40% and 35%, respectively, whereas it was obviously lower on cabbage and pe-tsai. The symptoms on
field crops possibly induced by viruses included mosaic, mottling, vein-netting, vein-banding, rugose,
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yellowing, vein-necrosis or enation. Three viruses, Turnip mosaic virus (TuUMV), Beet western yellows virus
(BWYYV), Cauliflower mosaic virus (CaMV), were detected in field collected crucifers by DAS-ELISA.
TuMV was the most common virus infecting crucifers with positive reactions in over 50% of the samples
tested by DAS-ELISA, and BWYV was the second most common. Mixed infection with TuMV and BWYV
in asingle plant was commonly found on mustard and pe-tsai in our survey plants.

Key word: Beet western yellows virus, Cauliflower mosaic virus, crucifer, serodiagnosis, Turnip mosaic virus.



