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Summary

Out of eleven aphid species tested on transmissibility of watermelon mosaic virus
(WMV), four species, Myzus persicae, Aphis gossypii, Lipaphis erysimi and Aphis craccivora
transmitted WMV from infected pumpkin leaves after short feeding period. The first
two species showed the most efficient transmissibility. Aeyrthosiphom solani, Dactynotus
gobonis, Neotoxoptera formosana, Macrosiphomella sanbornt and Macrosiphum akebiae failed to
transmit WMV, M. persicae and A. gossypic could completely transmit WMV after they
acquired it for 30 seconds, but their transmissibility decreased as the feeding period in-
creased. After the acquisition of WMV from infected leaves, the aphids which were
allowed to starve in vials preserved their ability of transmission for about five to six hours.
When they were reared on healthy leaves after acquisition of WMV, M. persicae lost the
ability within 10 to 20 minutes and 4. gossyprr did within 20 to 30 minutes. M. persicae
efliciently transmitted WMV after acquisition through a parafilm membrane from sap
extracts made in 0.3 M K,HPO, solution containing EDTA and Na-DIECA, but rarely
did when the extracting solution was substituted for distilled water. It showed the
complete transmission after acquisition of WMV through the membrane for 1 minute,
but its ability to transmit WMV remarkably decreased after longer feeding period.
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Table 1. Transmission of watermelon mosaic virus by various aphids.

Aphid Experiment®
1 2 3
Myzus persicae (SULZER) 10/10% 10/10 10/10
Aphis gossypii GLOVER 10/10 10/10 10/10
Brevicoryne brassicae (LiNNg) 1/10 0/10 0/10
Lipaphis erysimi (KALTENBACH) 4/10 4/10 3/10
Dactynotus gobonis (MATSUMURA) 0/10 0/10 0/10
Aphis craccivora Kocn 6/10 7/10 2/10
Neotoxoptera formosana (TAKAHASHI) 0/10 0/10 0/10
Rhopalosiphum maidis (Frrom) 0/10 0/10 1/10
Macrosiphoniella sanborni (GiLLETTE) 0/10 0/10 0/10
Macrosiphum akebiae SNyt 0/10 0/10 0/10
Acyrthosiphom solani (KALTENBACH) 0/10 0/10 0/10

a; After two-hour starving, the aphids were allowed to probe each infected leaf for from thirty
seconds to one minute and were then transferred to test plants, on which they were allowed to
feed overnight. Five aphids were used for each test plant.

b; Numerator is number of infected pumpkin plants and denominator is number of test plants.
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Table 2. Transmission of watermelon mosaic virus by the aphids, Myzus persicae and Aphis
gossypii, after different feeding periods.

Feeding period®’ Myzus persicae Aphis gossypii
30 sec. 10/10»  10/10 10/10 10/10
1 min. 7/10 6/10 10/10 9/10
15 min. 6/10 6/10 7/10 6/10
30 min. 6/10 6/10 4/10 4/10
60 min. 7/10 5/10 4/10 4/10
24 hr. 4/10 5/10 2/10 2/10

a; After two-hour starving, the aphids were fed on each infected leaf for different periods and then
transferred to test plants, on which they were allowed to feed overnight. Five aphids were used
for each plants.

b; Numerator is number of infected pumpkin plants and denominator is number of test plants.
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Table 3. Retention of watermelon mosaic virus by the aphids, Myzus persicae and Aphis gossyppit,
in glass vials after feeding on infected pumpkin leaves.

Starving period®’ Myzus persicae Aphis gossypit
0 10/10 10/10% 10/10 10/10
1 hr. 7/10 7/10 7/10 8/10
2 hr. 4/10 5/10 3/10 4/10
3 hr. 3/10 3/10 4/10 2/10
4 hr. ‘ 2/10  0/10 1/10 1/10
5 hr. 1/10 1/10 1/10 0/10
6 hr. 0/10 0/10 0/10 0/10
7 hr. 0/10 0/10 0/10 0/10
8 hr. 0/10 0/10 0/10 0/10

24 hr. 0/10 0/10 0/10 0/10

a; After feeding on infected pumpkin leaves, the aphids were starved in glass vials for different
periods and then transferred to test plants, on which they were allowed to feed overnight.  Five
aphids were used for each test plant.

b; Numerator is number of infected pumpkin plants and denominator is number of test plants.

Table 4. Retention of watermelon mosaic virus by the aphids, Myzus persicae and Aphis gossypit,
on healthy pumpkin leaves after feeding on infected pumpkin leaves.

Rearing period®’ Mpyzus persicae Aphis gossypii

0 min. 10710 10/10 10/10 10/10

5 min, 5/10 5/10 4/10 4/10
10 min. 2/10 1/10 1/10 1/10
20 min. 0/10 0/10 0/10 2/10
30 min. : 0/10 0/10 0/10 0/10
60 min. 0/10 0/10. 0/10 0/10
24 hr. 0/10 0/10 0/10 0/10

a; After feeding on infected pumpkin leaves, the aphids were reared on healthy pumpkin leaves
for different periods and then transferred to test plants, on which they were allowed to feed over-
night. Five aphids were used for each test plant.

by Numerator is number of infected pumpkin plants and denominator is number of test plants.
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Table 5. Transmission of watermelon mosaic virus by Myzus persicac acquired through a para-
film membrane from extracts of infected pumpkin leaves in various solutions.

Extracting solution® 1 Exp;riment") 3
Distilled water /10 0/10 1/10
0.3 M K,HPO, 2/10 5/10 6/10
0.3 M K,;HPO, 5/10 7/10 3/10
+0.01 M Na~-DIECA
0.3 M K,HPO, 9/10 8/10 10/10

+0.01 M Na-DIECA, EDTA

a; Extracts from infected leaves were prepared by grinding with an equal volume of extracting
solutions in a motor and squeezing through two layers of garze and centrifuging for 10 min. at
8,000 g, and the supernatants were used as inocula.

b; After two-hour starving, M. persicac was acquired for 1 minute through a parafilm membrane
WMV in extracts of infected pumpkin leaves and then transferred to test plants, on which the
aphid was allowed to feed overnight. Five aphids werc used each plant.

¢; See foot note to Table 1.

Table 6. Transmission of watermelon mosaic virus by Mpyzus persicac acquired at different
feeding periods through a parafilm membrane from extracts of infected pumpkin

leaves.
Feeding period® { Exp ex;ziment 3
1 min. 10109 10/10 10/10
15 min. 1/10 3/10 1/10
30 min. 1/10 1/10 1/10
60 min. 0/10 1/10 0/10

a; After two-hour starving, M. persicae was acquired through a parafilm membrane WMV-in
extracts of pumpkin leaves made in 0.3 M KgHPO,, solution containing 0.01 M EDTA and
0.01 M Na-DIECA and then transferred to test plants, on which the aphid was allowed to
feed overnight. Five aphids were used for each plant.

b; See foot note to Table 1.
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