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Detection by ELISA and DIBA Tests of Lily Symptomless Virus (LSV), Tulip Breaking Virus-Lily (TBV-L)

and Cucumber Mosaic Virus (CMV) in Lilium spp. Grown in the Field
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' Faculty of Agriculture, Niigata University, Niigafa 950~ 2181

Summary

1. The viruses, LSV, TBV-L, and CMV were made in the scale-segments of Lilium X
“Enchantment’ by both a dot immunobinding assay (DIBA) and indirect enzyme - linked immuno-
sorbent assay (ELISA). The sensitivity of DIBA to detect viruses is about 10 to 100 times Jower than
that of ELISA, but it is an easy, reliable method to detect these viruses in routine surveys.

2. Absorbance values of LSV in leaves which were collected from the lower, middle, and upper
parts of stem, perianths, and bracts were determined at 405 nm by ELISA. The most reliable value was
obtained from the basal parts of leaves, located on the upper part of the stem. Based on this result, the
absorbance of leaves collected at various times during the growth period was determined. The L3V
level in the leaves increased gradually toward anthesis. Whereas the leaves excised from the upper part
of the stem had a higher concentration of LSV than had those of the lower partin L. X ‘Enchantment’
and L. X ‘Star Gazer’, the reverse trend was found in L. formosanum.

3. Individual plants (550) of 18 Lilium spp. growing in the field were examined for three viruses by
DIBA. Leaves of test plants were collected from the upper part of stems at anthesis and their basal
parts were analyzed for three viruses. One or more viruses were detected in 73% of the 550 plants
investigated. The frequency of LSV, TBV-L, and CMV occurring alone in the population was 52, 2,
and 1%, respectively; the remaining 18% was infected with two or three viruses. More than 80% of the
plants in 10 Lilium spp. were infected with one or more viruses.

4. Lilium spp. infected with LSV were nearly symptomless. Plants of L. rubellum with the leaves
which develop green stripe mosaic were infected with LSV and TBV - L. Stem elongation of plants of
‘Casablanca’, ‘Hinomoto’, ‘Enchantment’, and 'Star Gazer’ multiple - infected with LSV and TBV-L
or CMV was retarded compared with stem elongation of the same cultivars infected with LSV alone.

Key Words: DIBA, ELISA, Lilium spp., three viruses.
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Table 1. Comparison of an indirect enzyme - linked immunosorbent assay (ELISA) and a dot immunobinding assay (DIBA)
for the detection of lily symptomless virus (LSV), tulip breaking virus-lily (TBV - L) and cucumber mosaic virus
(CMV) in the extracts® of infected bulbscale segments in L. X ‘Enchantment’.

Dilution of LSV TBV-L CMV

extract’ ELISAY DIBA’ ELISA DIBA ELISA DIBA
x 10° 1.84 = 0.02 ++ 1.82 + 0.01 ++ 1.86 + 0.01 ++
x 10" 1.81 *£ 0.03 ++ 1810 ++ 185+ 0 ++
x 10 1.80+ 0 + 1.82 £ 0.02 ++ 1.80 £ 0 +
x 10° 1.28 + 0.01 + 181+ 0 + 140+ 0.01 +
x 10 050+ 0 — 1.77 £ 0.01 + 0.82 + 0.03 -
x 10° 0.19 = 0.01 - 0.95 + 0.01 - 0.50 = 0.04 -

control® 015+ 0 - 0.05 = 0.02 - 0210 ~

? Extracts were prepared by homogenizing bulbscales with PBST (phosphate buffer solution containing Tween 20) in ELISA and

with TBST (tris buffer solution plus Tween 20) in DIBA analyses.

Y Dilution was made with each of buffer solution.
X Leaf extract of seedlings of Lilium sp.
¥ Absorbance values at 405 nm.

¥ Purple spot reactions by DIBA were made as follows: ++, a strong purple spot; +, a weak purple spot; + , a very faint putple

spot; — , no color reaction.

Table 2. ELISA absorbance values of LSV at 405 nm in different portions of each
organ in L. X ‘Star Gazer’ and L. speciosum ‘Uchida’.

ELISA absorbance value

Organ® Portion”
L. X ‘Star Gazer’ L. speciosum
Perianth Basal 0.15 £ 0.04* 0.11 £ 0.04
Bract Basal 1.20 = 0.20 0.63 = 0.08

Leaves

Upper Basal 1.20 £ 0.12 0.71 = 0.09
Terminal 0.78 = 0.16 0.45 + 0.09
Middle Basal 0.93 £ 0.15 0.44 = 0.03
Terminal 0.57 £ 0.20 0.20 £ 0.08
Lower Basal 0.35+ 0.14 0.22 + 0.06
Control 0.07 = 0.01 0.04 + 0.01

? Leaves were gathered from the upper, middle and lower parts of plants early in July.

Seedling leaves of Lilium sp. were used in the control
Y Basal and terminal portions of each leaf were dissected and tested.
* + indicates standard errors of the mean.
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Fig. 1. Absorbance values in leaves of L. X ‘Enchanment’, L. X
‘Star  Gazer’ and L. formosanum. Five leaves were
gathered from the lower (Il )and upper (] )parts of three
individual plants of each Lilium spp. at the indicated date
and tested in duplicate. Vertial bars indicate standard
errors of the mean. Absorvance value at 405 nm of healty
seedling leaves was from 0.05 to 0.15.
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Table 3. Detection of LSV, TBV-L, and CMV by DIBA in leaves’ of Lilium spp. and cultivars.

Number of plants infected with

. X No. plants
Species and cultivars _ LSV+ TBV-L LSV+TBV-L
examined LSV TBV-L CMV 2 LSV4CMV oo oMy
L. X ‘Enchantment’ 38 (81.6) 5 4 0 22 0 0 0
L. x ‘Connecticut King’ 10 (100) 9 0 0 1 0 0 0
L. X “White River’ 5(40) 1 0 1 0 0 0
L. x ‘Stering Star’ 5 (60) 0 0 3 0 0 0 0
L. x ‘Sado — sukashi’ 66 (50) 18 1 0 14 0 0 0
L. X ‘Benisugata’ 11 (81.8) 3 0 0 6 0 0 0
L. X ‘Casablanca’ 165(90.3) 134 0 0 10 0 3 2
L. X ‘Le Reve’ 25(40) 10 0 0 0 0 0 0
L. X ‘Star Gazer’ 56 (96.4) 33 0 0 20 0 1 0
L. X ‘Rosalie’ 20 (90) 18 0 0 0 0 0 0
L. longiflorum ‘Hinomoto’ 12 (100) 1 0 0 6 1 0 4
L. speciosum ‘Uchida’ 40(82.5) 33 0 0 0 0 0 0
L. henryi Baker 20(100) 20 0 0 0 0 0 0
L. concolor 6 (50) 0 0 0 3 0 0 0
L. rubellum 39 (7.7) 1 1 0 1 0 0 0
L. nobilissimum 12 (33.3) 1 0 0 3 0 0 0
L. japonicum 10 (10) 0 0 1 0 0 0 0
L. auratum 10 (90) 1 3 0 4 0 0 1
Total 550(73.5) 288(52.4) 9(1.6) 5(0.9) 90 (16.4) 1(0.2) 4(0.7) 7(1.3)

? Leaves were collected from the upper part of plants and the base of them was used in detecting viruses.

¥ Figures in parenthesis represent the percentage of individuals infected with viruses.

Table 4. Effect of multiple infection with LSV and TBV - L on the length and growth rate of stems in L. X ‘Star Gazer’

growing in the filed.

Serological detection®

Stem length (cm) on each date”

LSV TBV-L May 19 May 29 June 2
++ + 19.0% (100)* 23.0° (121) 27.3% (144)
++ + 19.3% (100) 23.7% (123) 29.0° (150)
++ + 17.7% (100) 25.0° (141) 32.3%(182)
++ = 18.3% (100) 23.7% (130) 31.7 (173)

June 9 June 16 June 23 Jun 30
30.0° (158)  33.72(177) TP ATT) 343 (181)
343°(178)  36.7°(190)  37.3*(193)  37.7°(195)
39.0°(220)  45.7°(258)  49.7°(281)  50.3°(284)
40.3" (220) 49.3° (269) 52.0° (284) 55.3° (302)

“ Spot reactions by DIBA were determined by the same criteria as Table 1.

¥ Mean stem length (n=5) not followed by the same letter for each date is significantly different at p=0.05 by Duncan’s multiple range

test.

* Figures in parenthesis are expressed as a relative percentage to the stem length on May 19.
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Fig. 2. Virus - like symptoms in Lilium spp. (A), light green— stripe mosaic on the leaves of L. rubellum infected
with LSV and TBV- L. (B), stunted stems of L. X ‘Casablanca’ with LSV and CMV (left) compared with
the plant infected with LSV (right). (C), L. longiflorum ‘Hinomoto’ infected with LSV, LSV + TBV~ L,
and LSV + CMV, respectively, (left to light). (D), growth retardation of L. X ‘Enchantment’; the two plants
on the right infected with LSV + TBV - L compared with the plant infected with LSV alone (left). Bars
represent 10 cm
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(1990) g TiciEM LT 5 L 542, LSV &y 4L
AEDERBBCLVEFUEBICXENEL S B
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DY BN S LSV, TBVH B id CMV 23t & 4 (3%
H, 1989), £72, bR ETRAFETHEL LIS IR
DiEh CTLV (#HE 5, 1979) 75 EEFEHO 5 1 b 2 H
BEINTHA (KK, 1992). chonBEEMS, Zh
FTHAO 1) BAREERE TIThh T X oA SRR
EOCIREMVEDATRBE M 1Y) BRAR D4 5 4 4
F-RRsE30Er T VEBEBEHLNS. - T, ELI-
SAZ® DIBAZEAFH Lo 4 N ZREERE T ToHEE
fI78 oY) BRARAEEARHI AL L, RIEICATETHEL
RUNDORE ANV ADL) OLBICRIITHELAE
THELENRH S .
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DIBAZ:D# I 12 ELISAZED#] 1/10~1/100Td - 7=
B, TANZOBBIRAETH B Ehbh 7.
2.2 D0 A N ZOBREICHFB SRR RD B 00,
TE#, BELEXOTE, s L EERCES L
DT ELISADWSEEAE (405 nm) % o U 7o iR, B
FEETRLSVENEONL. 2LT2REE LU 1@
EHH L, EEE K OTTEE AL BTN 14 B0 o6
feE TIRE U T ELISABE A 1T » 745 R, 2D ELISAD
BEEITho ) THREMECRS S0, 25
BT LEEESE 1M TR TEEEETCEINTNED -
7.

3.3t EEFF O 18O 1 Y o SSOMEHED LEiEE
ORI A5kt LT, DIBAET3IEHOY A ILX

DOBHEEIT - 1. AEEBROK 3% Sh3hhowy 1
WMZABE Eh, LSV, TBV-LE LU CMV BB TH
HEhABiZ2h 252, 2&£1% T, B 18% »

SREKO TN ZBBRE SN, BEL: ISEHTO
IL10FED Y TiE, 80U EDEENSY LI X
.

4. 1LSVoAadEHEINzTY TR A IV ZIZ L 3508
RERIFLASEAN M7, LD L, 41 7EKE
ELA1EOENSIZILSV & TBV-LagH xh, LSV
& TBV-L&H 23 CMV ICEHERY L1 3RO,
EDMENLSV oA B a1tk & G s i
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7 FRRBEREWAFEENEL Y - )OI ( L
ZDHMEEFBL TR0, i LTRSS
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