
12:191-198, 2003

(Allium fistulosum L.)

500

(1)

(Leek yellow stripe virus, LYSV)

(Onion yellow dwarf virus, OYDV)

(Shallot latent virus, SLV) (3,4,14) Potyvirus

SLV Carlavirus

SLV

(primary inoculum) SLV

SLV
(5,13)

SLV

(systematic sampling)(6,7,10,11) 

(grouping test)(8,11) (ELISA)

SLV

1 1 2,3

1 

2 

3 hdais033@mail.hdais.gov.tw +886-4-9899313

92 8 13

. 2003. .

12:191-198.

(ELISA) (Shallot latent virus, SLV)

ELISA

SLV

81 16

(hierarchical sampling) (8) (grouping test)

ELISA SLV 1296 SLV 60.7% 63.7% (

) 64.1% ( ) 90.7% ( ) 70.7% ( ) 33.3% ( ) 12

0 SLV 2 SLV

SLV 16-

41% 21.4% SLV

SLV

(P=0.05) SLV



12 3 2003192

16
Fig. 2. Example of systematic sampling field and 16 quadrats in this field.
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Fig. 1. Location of townships (number 1-5) in Yilan County
from which samples of green onion plants were assayed for
Shallot latent virus.
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Table 1. Average and standard deviation of ELISA values
derived from leaf and inflorescence tissues in tillers of SLV-
infected green onions

Replication Number of tillers Leaf Inflorescence

No. 1 7 0.413 0.171 0.689 0.170
No. 2 5 0.328 0.162 1.036 0.264
No. 3 11 0.237 0.108 0.453 0.174

ELISA values : CK=1.787 , CK=0.033
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Table 2. Survey on the incidence of Shallot latent virus (SLV) in green onion fields in Yilan County 

Township Village Number of SLV incidence in each sampling field (%) 1) Mean
sampling fields

Yuanshan 1 ( ) 2 75.0, 81.3 78.1
( ) 2 ( ) 4 6.3, 43.8, 50.0, 100, 50.0

3 ( ) 4 12.5, 56.3, 93.8,93.8 64.1
Yilan 1 ( ) 2 6.3, 18.8 12.5
( ) 2 ( ) 3 6.3, 25.0, 31.3 20.8

3 ( ) 1 62.5 62.5
4 ( ) 2 18.8, 56.3 37.5

Jhuangwei 1 ( ) 1 68.8 68.8
( ) 2 ( ) 2 93.8, 100 96.9

3 ( ) 2 0, 43.8 21.9
4 ( ) 4 50.0, 87.5, 93.8, 100, 82.8
5 ( ) 1 81.3 81.3

Sansing 1 ( ) 1 0 0.0
( ) 2 ( ) 5 18.8, 87.5, 93.8, 100, 100 80.0

3 ( ) 1 100 100.0
4 ( ) 1 75.0 75.0
5 ( ) 1 100 100.0
6 ( ) 6 12.5, 31.3, 56.3, 56.3, 81.3, 93.8 55.2
7 ( ) 6 0, 75.0, 81.3, 93.8, 100, 100 75.0
8 ( ) 3 75.0, 100, 100 91.7
9 ( ) 6 0, 0, 12.5, 18.8, 75.0, 75.0 30.2

10 ( ) 1 81.3 81.3
11 ( ) 2 56.3, 87.5 71.9
12 ( ) 7 0, 0, 50.0, 50.0, 75.0, 93.8, 100 52.7
13 ( ) 5 0, 0, 0, 0, 6.3 1.3
14 ( ) 1 100 100.0
15 ( ) 1 87.5 87.5
16 ( ) 2 0, 50.0 25.0
17 ( ) 2 56.3, 56.3 56.3

Wujie 1 ( ) 1 81.3 81.3
( ) 2 ( ) 1 100 100

Total 81 Average 60.7
1. The percentage of samples positively detected with SLV infection. In the ELISA, grouped samples were comprised with 4 plants

hierarchically collected from 16 quadrats within a sampling field.
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*
Fig. 3. Location of villages in Sansing Township (no. 4 in figure 1) in which surveys were conducted. Numbers representing the
villages are the same as those in table 3.
* Indicates one or more fields were assayed as 0% incidence of SLV.

Table 3. Follow up survey of Shallot latent virus incidence on
virus-free green onion fields in Sansing Township. 

Location SLV incidence detected in
(Village) grower February, 2000 May, 2001 June, 2002

1 ( ) 1) A ( ) 50.0 2)

7 ( ) B ( ) 16.7 100
9 ( ) C ( ) 100 0

D ( ) 0 0
12 ( ) E ( ) 0 25

F ( ) 0
13 ( ) G ( ) 0 93.8 75

H ( ) 0 0 100
I ( ) 33.4 25
J ( ) 33.4 100

16 ( ) K ( ) 0 0
1. Village numbers are the same as those in table 2 and figure 3.
2. not tested
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ELISA SLV
Fig. 5. Frequencies of ELISA values tested for SLV in green onion plants derived from micropropagation of ELISA screened
SLV-free mother stocks 75 days after transplanting into fields. (ELISA values: +CK=1.649, -CK=0.012)

ELISA SLV
Fig. 4. Frequencies of ELISA values tested for SLV in plants of tissue culture derived green onion propagated from non-SLV-
tested mother stock. ( : plants in vitro, : plants in the field, ELISA values: +CK=0.559, -CK=0.022)
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Table 4. Horticultural characters of virus-free and SLV-
infected green onions

Seedling Plant Length of Number of Plant Stem
height blanched stem sprouts weight diameter
(cm) (cm) (shoots) (kg) (cm)

Virus-free 70.50* 12.63 11.63 0.45* 1.14*

SLV-infected 62.25 12.50 10.38 0.20 0.79

* Data are significantly different from each other at p=0.05 level.
Experiment was a randomized complete design (RCD); data are

means of 3 replicates with 90 observations.
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ABSTRACT
Deng, T. C. 1, Liao, J. Y. 1, and Yang, H. Y. 2. The incidence of Shallot latent virus and its effect on the
growth of green onion in Yilan area. Plant Pathol. Bull. 12:191-198. (1. Plant Pathology Division,
Agricultural Research Institute, Council of Agriculture, Executive Yuan, Wufong Township, Taichung
County, Taiwan 413, R.O.C.; 2. Corresponding author, E-mail: hdais033@mail.hdais.gov.tw, Lanyang
Branch Station of Hualien District Agricultural Research and Extension Station, Council of Agriculture,
Executive Yuan, Sansing Township, Yilan County, Taiwan 266, R.O.C.)

The distribution of Shallot latent virus (SLV) in infected plant of green onion was revealed by enzyme
linked immunosorbent assay (ELISA). Regardless of the tissues sampled from leaves or inflorescence of
infected plants, their ELISA values were significantly higher than those in healthy ones. Although the
ELISA values in inflorescence tissues were higher than those in leaves in the same infected plant; the
differences between tillers were not statistically significant. A total of 81 fields among Sansing, Yuanshan,
Wujie, Jhuangwei, and Yilan in Yilan County were surveyed for SLV incidences. Each selected field was
systematically divided into 16 sampling plots. Hierarchical sampling method was conducted and grouping
test of ELISA was performed to index the incidence of SLV. From 1296 samples tested, the totally average
incidence was 60.7%, including 63.7% (Sansing), 64.1% (Yuanshan), 90.7% (Wujie), 70.7% (Jhuangwei)
and 33.3% (Yilan). Follow up surveys of SLV infection were conducted in 2001-2002 in 12 fields, which
were found with 0% SLV incidences. The result showed that only 2 fields were confirmed maintaining 0%
SLV infection and they were thus selected as healthy seedling nurseries. Sixteen to 41% of SLV incidences
were found in tissue culture derived green onion plants propagated from non-SLV-tested mother stock, while
only 21.6% of incidence was detected in those plants propagated from ELISA screened SLV-free mother
stocks 75 days after transplanting into fields. The yield trial in Sansing showed that the growth of healthy
plants were significantly better than SLV infected ones in plant height, plant weight, and stem diameter at
p=0.05 level. 

Key words: green onion, Shallot latent virus, ELISA, incidence, hierarchical sampling, seedling


