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Toshiki Suiomr* and Miyoji Suciura** : Difference among Mdacrosteles
orientalis-Transmitted MLO, Potato Purple-Top Wilt MLO in Japan
and Aster Yellows MLO from USA

Abstract

Three Japanese strains of mycoplasmalike organism(MLO) transmitted by Macrosteles
orientalis, potato purple-top wilt MLO (PPWM) in Japan and aster yellows MLO (AYM)
from USA were compared with each other from the viewpoints of their host range and
mode of transmission by vectors. The three Japanese MLO strains and AYM were success-
fully transmitted by M. orientalis and M. fascifroms to test plants, but PPWM was not
transmitted by these vectors. Scleroractus flavopictus transmitted PPWM but did not others.
The host ranges of the three Japanese strains and AYM very resembled showing minor
differences from each other. When M. ovientalis was fed on Cryptotaenia japonica infected
with the three Japanese strains and AYM, respectively, percentages of infectious individuals
increased in proportion to acquisition feeding period to reach about 80% by 5 to 7 days.
In the case of M. fascifrons, however, only 30-40% of the individuals became infectious.
The three Japanese MLO strains and AYM had incubation periods of 14-23 days (18-19
days in average) and were transmitted by M. orientelis in persistent manner. From these
results, it became clear that the three strains of M. oreintalis-transmitted MLO in Japan
were related to AYM from USA but not to PPWM in Japan.
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Table 1. Transmission tests of three strains of Macrosteles orientalis-transmitted
MLO, potato purple-top wilt MLO and aster yellows MLO by Macrosteles
orientalis, Scleroractus flavopictus, and Macrosteles fascifrons

Species of M. orientalis-transmitted MLO Potato purple Aster
leafhoppers Strain I Strain 1T Strain II -top wilt MLO yellows MLO
M. orientalis 12/142 10/12 10/10 0/28 14/18

S. flavopictus 0/24 0/20 0/18 14/16 0/19

M. fascifrons 8/21 8/12 10/16 0/16 12/16

a) Number of infected plants / Number of inoculated plants
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Inoculation tests of aster yellows MLO to various plants

by Macrosteles orientalis and Macrosteles fascifrons

Test plants

Apocynaceae Lochnera rosea
Caryophyllaceae Dianthus barbatus

Chenopodiaceae  Spinacea oleracea
Compositae Callistephus chinensis
Chrysanthemum coronarium
Lactuca sativa
Cruciferae Brassica rapa
Cardamine flexuosa
Cucurbitaceae Cucurbita moschata
Geraniaceae Geranium nepalense
Leguminosae Astragalus sinicus
Pisum sativum
Lilliaceae Allium cepa
Allium fistulosum
Solanaceae Lycopersicon esculentum
Nicotiana glutinosa
Solanum melongena
Umbelliferae Apium graveolens

Cryptotaenia japonica
Daucus carota

Species of leafhoppers
M. orientalis M. fascifrons
3/3% 2/3
4/6 2/3
3/6 2/3
3/6 2/6
6/6 4/7
2/6 1/8
3/9 —
2/6 —
1/3 —
0/12 0/6
2/3 —
1/9 —
2/3 1/4
3/3 —
0/12 0/6
3/12 —
2/6 2/4
0/14 0/6
9/12 10/15
3/6 2/6

a) Number of infected plants / Number of inoculated plants
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Table 3. Inoculation tests of three strains of Macrosteles orientalis-
transmitted MLO by Macrosteles fascifrons
M. orientalis-transmitted MLO
Test plants
Strain 1 Strain I Strain II

Apocynaceae Lochnera rosea 2/2® 3/4 2/3
Caryophyllaceae Dianthus barbatus 0/6 3/3 2/3
Chenopodiaceae  Spinacea oleracea 2/6 2/3 2/3
Compositae Callistephus chinensis 3/8 3/4 1/3

Chrysanthemum coronayium 1/4 2/6 4/5

Lactuca sativa 2/5 4/4 2/3
Cruciferae Brassica rapa 0/6 3/7 2/3
Lilliaceae Allium cepa 2/3 2/3 3/3
Solanaceae Lycopersicon esculentum 0/6 0/6 2/3

Nicotiana glutinosa 0/6 2/4 1/3
Umbelliferae Cryptotaenia japonica 8/21 8/12 5/6

Daucus carota 3/5 2/4 2/3

a) Number of infected plants / Number of inoculated plants

Table 4. Relationship between acquisition feeding periods and percentages of
transmission of three strains of Macrosieles orientalis-transmitted
MLO and aster yellows MLO by Macrosteles orientalis at 28 C
Acquisition Percentage of transmission
feeding period M. orientalis-transmitted MLO Aster yellows
(Day) Strain I Strain 1T Strain 1T MLO
1 50% ( 8/16)™ 59% (17/29) 48% (12/25) 44% (11/25)
2 79 (22/28) 67  (16/24) 56 (14/25) 56 (14/25)
3 75 (24/32) 70 (18/26) 68  (17/25) 52 (13/25)
5 82 (27/33) 8  (17/20) 84  (21/25) 71 (15/21)
7 91  (19/2D) 84  (21/25) 80  (20/25) 76 (19/25)

a) Number of infected plants / Number of inoculated plants

Table 5. Relationship between acquisition feeding periods and percentages of
transmission of three strains of Macrosteles orientalis-transmitted
MLO and aster yellows MLO by Macrosteles fascifrons at 28 C
Acquisition Percentage of transmission
feeding period M. orientalis-transmitted MLO Aster yellows
(Day) Strain 1 Strain 1I Strain II MLO
1 4% (1/25)%. 8% (2/25) 4% - (1/25) 8% (2/25)
2 8 (2/24) 10 (2/20) 8 (2/25) 20  (5/25)
3 16 (4/25) 14 (2/14) 20  (5/25) 24 (6/25) .
5 25 (5/20) 20 (5/25) 24 (6/25) 30 (3/10)
7 32 (8/25) 28 (7/25) 36 (9/25) 36 (9/25)

a) Number of infected plants / Number of inoculated plants
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Table 6. Serial transmission test of aster yellows MLO by Macrosteles orientalis at 28 C
Days after first access to diseased plant
8 { 10 ‘ 12| 14 }16{ 18\ 20' 22] 24|26 2813032343638 | 40|42 44 46| 48]50]53]56
Male 1 [=®{S® — |40+ |+ |+ + |+ |+ |— |+ |+ [+ |+
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R R e R I R I A A R A R e
4] == | = | =S| =|+|+|+ |+ |+ +]+ +]++]+ -+ +
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a) Negative transmission
b) Day grown wings
¢) Positive transmission
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