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Notes on Aphid-Transmission of Potato Leafroll Virus

2. Transference of the virus to nymphs from viruliferous adults

of Myzus persicae SuLz.

Setsu MiyamoTo and Yuichi MIYAMOTO
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Table 1. Infectivity in Myzus persicae of second generation produced at 20-25C on Chinese cabbage
by potato leafroll virus-carrying apterous adults.

No. of sets infected / No. of plants in sets No. of aphids in sets
Experiment L infected / No. of infected / No. of aphids
No. of sets tested w2
plants tested tested
24-X1 -’66 *!
1 ! 2 /43 9/171 19/ 7€5
24-X1 -’66
23-X11 -’66
2 { 1/5 5/25 30 /80
28-XII -’66
. 7-1-"67
3 | 3 /17 15/ 85 64 / 340
21-1-"67
Total 6 /65 29/ 281 113 /1185

*!Second generation of aphids were produced by viruliferous apterous adults during these

periods.
*2 Physalis floridana.

Table 2. Infectivity in Myzus persicae of second generation produced at 15C on Chinese cabbage
by potato leafroll virus-carrying apterous adults.

No. of inf d/ No. of plants in sets No. of aphids in sets
Experiment NO' Of sets In ec;e infected / No. of infected / No. of
o.ol sets teste plants tested *? aphids tested
29-XT -’66*!
1 { 4/29 20 /115 52 / 536
26-X1I -’66
23-X1 -’66
2 { 3/14 15/ 67 53 /243
21-1-'67
7-1-'67
3 ! 1/16 4/79 15 /315
25-11-"67
24-1-'67
4 1 0/5 0/25 0/111
7-1-67
Total 8/ 64 39 /286 120 / 1205

*1Second generation of aphids were produced by viruliferous apterous adults during these

periods.
"2 Physalis Sfloridana.
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Table 3. Infectivity in Myzus periscae of second generation produced at 8. 5-10C on Chinese
cabbage by potato leafroll virus-carrying apterous adults.

. No. of plants in sets No. of aphids in sets
Experiment EO' 0: se:s 1tnfetctded / infected / No. of infected / No. of
0- ol sets teste plants tested*? aphids tested
24-X[ -’66 %
1 ! 3/14 13 /60 33/196
22-X1I -’66
23-XII -’66
2 ! 3/4 14 /18 49 / 64
7-1-"67
7-1-"67
3 l 1/5 5/21 7 /48
8-1-'67
Total 7/23 32/99 89 / 308

*1Second generation of aphids were produced by viruliferous apterous adults during these

. periods.
** Physails floridana.
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Table 4. Infectivity in Myzus persicae of second generation produced at 21-24°C on Chinese
cabbage by potato leafroll virus-carrying apterous adults.
o ) No. of plants in sets No. of aphids in sets
Experiment go.oi se:s tn\l‘ftec(;cd/ infected / No. of infected / No. of
0. ob sets teste plants tested* aphids tested

2-VII - 68*!

1 ! 0/11 0/27 0/41
6-VI -’68
23-VII -7 68

2 ! 0/48 0/101 0/ 758
10-VIIl -’68
8 -VII -’68

3 ! 0./ 27 0/90 0/753
22-VI1 -’ 68
23-VIH -’68

4 0/15 0/42 0/135
3- IX '68
5-X-"68

5 ! 0/28 0/81 0/ 351
18-X-'68
25-X| -768

6 ! 0/25 0/69 0/ 207
11-XII -’68

Total 0/154 0/410 0/ 2343

*1Second generation of aphids were produced by viruliferous apterous adults during these

periods.
*2 Physails floridana.
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Table 5.

Infectivity

LIEPNED -2 218 di

in Myzus persicae fed on Chinese cabbage on which

potato leafroll virus-carrying aphids were previously reared.

: . Feedi hi
Feeding on Chinese e;)abmg ?nA)Cbme.se Feeding on test| Acquisition of virus from
cabbage (A) by viru cabbage ) y virus plants by aphid | Chinese cabbage (A) by
liferous aphid (B) |free aphid (C) after ) aphid (C)
Experi- removing- aphid (B) P
ment N f olant
. s
Temp. Period Temp. Period No. of aphids inci’eZteg a? Results of
() (hr.) (t) (hr.) (C) tested No. of piants recovery
tested * tests”
1}{Jan.’67 | 8.5-10 264 8.5-10 192 60 0/ 17 0/ 17
2 |Jan.’67 15 96 15 48 160 - 0/ 40 0./ 40
3 |Jan.’67 15 96 15 168 105 0/15 0/ 15
4 | Jan. 67 15 168 15 48 73 0/ 20 0/20
5| Feb.’67 15 192 15 96 130 0/ 32 0/32
6 | Dec.’ 66 20 48 20 48 40 0/ 15 0/15
7 | Dec.’ 66 20 96 20 72 42 0/12 0/12
8 | Feb.’67 20 168 20 120 52 0/ 14 0/ 14
9 (July ’67 | >25 72 >25 168 150 0/ 30 0/30
10| July ’67 | >25 168 >25 48 50 0/10 0/10

*Physalis floridana.

SR KT, WEL3emDHPRL Y » — LI/ 7 Y
¥ Ex, OIS U THEIRP. floridana I CEH
(b & HA SR £ (2 v — L 1{E12300CL) -
60UCE T) #F LTHIE L7z, Table 5IRENT WA
&1z, {fEdh% 8.5 ~10CHIUERM FTIIN T A
UISE 11 E 1,15C g%t FTid 4 ~ 8 HIH, 20C o
BERIE Frid 2~ THIM, 25CLL EDORERNTERHO
NTHA TIE3~THBZNZThEIE L 72D b, NI
£ EhoseailckE: L, KiZZNFhoEh & fE
U7l & [6] R Fedodo/ 74 Y3 Richid e
ik 2L, 8.5 ~10CHIVERMT FTid 8 HiH, 15
CTOHEIERN Feid 2~ 7 HIM, 20COEERM FTIE
2~ 508, 25CLIEDEIE M FTIE 2~ 7 HIERG
Wt S w7218, BUERICZ W T8 Lo, ZORNE,
PL R Vimssiiikid 2B o, & 6I0ERD
7= 6012 AR o W BN R AR A AR N T
EBTh- 7
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Table 6. Transmission of potato leafroll virus to Physalis floridana seedlings by Myzus persicae
individuals allowed to feed for different periods on infected plants.
. Virus-source plants and ac- . %9 No. of aphids trans-
Experiment quisition feeding periods *! No. of aphids tested mitted virus (%)

, . 12 nymphs 10 (83.3)

1 Nov.’66 D. stramonium, 24 hr. 3 apterous adults 2 (66.7)
52 nymphs 21(40.4)

2 Oct. ’66 D. stramonium, 48 hr. 13 apterous adults 4(30.8)
5 alate adults 2 (40.0)
3 Oct. ’66 D. stramonium, 96 hr. 10 nymphs 10(100)

4 June’67 P. floridana, 48 hr. 28 nymphs 17 (60.7)
5 Nov.’66 P. floridana, 72 hr. 13 nymphs 12(92.3)
6 June’67 P. floridana, 144 hr. 27 apterous adults 26 (96.3)

, i 16 nymphs 12(75.0)

7o Julyrer P. floridana 5 alate adults 2(40.0)
, . 25 nymphs 25(100)

8 | Aue’67 P. floridana 7 apierous adults 6(87.5)
9 Dec.’68 P. floridana 24 nymphs 24 (100)
10 Nov.’69 P. floridana 12 apterous adults 12 (100)
, ) 8 nymphs 8(100)

11 Mar.'70 P floridana 15 apterous adults 14 (93.3)

*1 Acquisition feeding, in the experiments 1- ¢, were made on excised leaves of infected

plants. Aphids used, in the experiments 7-11, were previously reared on infected

plants in a green house.

*2 Single aphid was placed on each test plant and was allowed to feed for 72 hours.
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Summary

Aphid-borne circulatory-propagative viruses have been considered not to be transovarially passed.
The present writers (1966) have reported previously that a small number. of viviparous nymphs of
Myzus persicae SULZ. produced by potato leafroll virus (PLRV) -carrying apterous adults reared on
detached leaves of Chinese cabbage immune to PLRV were infective in some experiments carried out
in winter months. Quite recently Sylvester (1969) has reported that he obtained evidence for a low
amount of transovarial passage of sowthistle yellow vein virus to nymphs of the aphid vector Hyper-
omyzus lactucae L., and that the rate of transovarial passage among all nymphs produced was esti-
mated to be approximately 1%. In order to make more certain of the relationship between PLRV
and the vector M. persicae, some experiments described in this paper have been conducted.’

In some tests made during November 1966 to February 1967 in Sasayama, infective apterous
adults were transferred from PLRV-diseased plants of Physalis floridana RYDB. to excised leaves
of virus-free Chinese cabbage (Brassica pekinensis Rupr. ) in petri dishes at the temperatures of
20-25TC, 15T, and 8.5-10C, and they were allowed to produce nymphs on the leaves. The produced
viviparous nymphs were transferred to very young seedlings of P. floridana for assaying infectivity.
Two or three months later the recovery tests from all the assay plants to very young seedlings of
P.floridana were done by virus-free aphids. In these recovery tests, it was shown that a small num-
ber of nymphs of 2nd generation produced respectively at 20-25C, 15C, and 8.5-10C were infective,
and that there was found a tendency that the infective nymphs occurred more frequently among nymphs
produced at low temperatures than higher ones. Moreover, there was found no relation between the
appearance of infective nymphs of 2nd generation and the duration in which the viruliferous maternal
aphids were reared on the detached leaves of Chinese cabbage in petri dishes (Tables 1-3). In
the similar tests carried out during July to December 1968 in Kobe, none of the nymphs of 2nd
generation became infective (Table 4 ).

An attempt was made to acertain whether or not newly produced nymphs could acquire PLRV from
tissues of excised leaves of Chinese cabbage immune to PLRV on which viruliferous maternal aphids
had been reared. @ Manv infective adults and nymphs of the aphid were moved to detached leaves of
virus - free Chinese cabbage and were allowed to feed.on them for some considerable long periods. They
were then removed completely from the leaves. Subsequently many virus-free adults and nvmphs were
reared on the same leaves for some periods, and were then transferred to healthy very young seed-
lings of P. floridana for test feeds. In these tests, however, none of these aphids tested were found
infective (Table 5). Furthermore, no essential differences: in ability of acquisition, retention, or of
transmission of PLRV were found among aphid individuals used by the present writers (Table 6).
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