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Abstract: The efficiency of nine aphid species as vectors of both  OYDV-G  and  LYSV-G  was  investigated.
The Four Aphid species: M. persicae, A. craccivora, A. gosspii and A. pisum were the most effective vectors,
with a transmission efficiency of; 66.7, 60.0, 33.3 and 8.30%, respectively, for OYDV-G and was 63.6, 40.0, 20.0
and  20%,  respectively  for  LYSV-G.  The  other  5  species:  D.  sonchi,  A.  nerii,  R.  pad,  R.   miadis   and
S.  graminum; gave from 7.6 to 14.3 % transmission of OYDV-G and from 8.3 to 18.2% transmission for LYSV-G.
Both OYDV-G and LYSV-G were transmitted in a high percentage from garlic to garlic and the wingless form of
aphid was more efficient than the winged one Among the tested vectors, M. persicae was most efficient
followed by A.craccivora and A. gossypii, while A. pisum was the least efficient. The highest percentage of
OYDV-G recovery from garlic to Chinese garlic was 92%. M. persicae was able to acquire and transmit LYSV-G
from garlic to Chinese and Baladi garlic at 65.2 & 32 %, respectively.
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INTRODUCTION Largely  varying  symptom severity is known to result

In Egypt, garlic is considered one of the main individual plants. On an average, 87% of the infested
vegetable crops. The most common garlic varieties plants in the field contained OYDV-G and 18% contained
cultivated in Egypt, are the Balady followed by the LYSV-G. OYDV-G was isolated and identified from
Chinese  [1]. Garlic  is  naturally infected by a large commercial garlic in Egypt  by   Sabry   et  al.  [6]  and
number  of  viruses,   including  aphid-borne Potyviruses field  studied  by Elnagar et al. [7].
(Onion  yellow  dwarf  virus,  OYDV  and Leek  yellow This study aims to determine the aphids transmission
stripe virus,  LYSV) and Carlaviruses (Garlic common and vectors efficiencies of Egyptian isolates of Onion
latent virus, GCLV andShallot latent virus, SLV) [2]. yellow dwarf virus (OYDV) and Leek yellow stripe virus
Among  these  viruses,  Onion  yellow  dwarf virus (LYSV) as well as the ability to recover the virus from
(OYDV)  and  Leek  yellow  stripe  virus  (LYSV)  were  the infected garlic plants by aphids.
first two viruses described and characterized in garlic
plants [3]. MATERIALS AND METHODS

Since   1970    yellow    stripe   disease   of  leek
(Allium  porrum)  has  developed  epidemics  in  the OYDV-G and LYSV-G, isolates isolated from garlic
south-eastern part of the Netherlands [4].OYDV-G cultivated in the field were maintained separate and used
transmission   from  garlic   to   garlic   was   confirmed  by in the aphid transmission tests.
M.  persicae  in  a   non-persistant   manner.   Previously
M. persicae is also a vector for OYDV [4]. The leek yellow Aphid Transmission: Aphid species were collected and
stripe  potyvirus  (LYSV)  is  related  to  onion  yellow identified according to Blackman and Eastop [8],
dwarf  virus  (OYDV) [4]. Sutarya and Dijk [5] reported Blackman and Eastop [9], from garlic field. Aphids were
that garlic plants observed in the fields usually showed reared as a virus-free culture in separate colonies of the
striping due to infection with both OYDV-G and LYSV-G. species.

from differences in virulence of virus isolates present in
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Groups  from  each  species  were  starved  for 2h,
then placed separately  on  the  viral source under
cylindrical cages for 10 min acequisition access time
(AAT),  then  transferred  to  healthy  garlic  test  plant
for  2h.  IAT after which  aphids  removed  and the test
plants  were  left  under  observation for the viral
symptoms appearance. Acquisition feeding was made
using  groups  of  either  winged  or  wingless aphids on
the virus source, given 10 min. acquisition time (AAT),
then  transferred  to  healthy  test  plant  for 2h
inoculation  time  (IAT).  Garlic  plants  infected  with
OYDV-G  and/or LYSV-G  were  used  as  sources  for the
virus recovery test.

RESULTS

The nine tested aphid species (Table 1) were able to
acquire and transmit both viruses after 10 min (AAT) from
infected garlic to healthy one. The most efficient vector
for both viruses OYDV and LYSV was Myzus persicae
achieving 66.7% and 63.6 %, respectively. The results
showed also that the 4 species were able to transmit both
OYDV-G and LYSV-G from onion and leek virus source
plants to garlic test plants.

Obtained results proved that the winged forms of
aphids were less efficient than the wingless ones in all
tested species. OYDV was transmitted in a high
percentage (73.6%)  from  onion  to  garlic  by  the
wingless  form  of M.  persicae,   followed   by   A.
craccivora   (61.1%). The winged form of A. pisum did not
transmit OYDV although the wingless form transmitted
the virus in a relative high percentage (36.8%). Also,
LYSV was transmitted  by  the  four  aphid species in
various degrees  of  efficiency. In general, the most
efficient vector species was M. persicae achieving
(66.7%) followed by A. craccivora (30%) then A. gossypii
25% and A. pisum was the least efficient (5.6%) 16%
transmission rate of OYDV-G by M. persicae from garlic
to  onion  Giza6,  while,  28%  to  onion  Giza  20. The
highest percentage of recovery was from OYDV garlic
source to Chinese garlic reaching (92%). M. persicae
failed to transmit OYDV to leek and the transmission
occurred in low percentage (4%) to the Egyptian leek. On
the other hand M.persicae was not able to acquire or
transmit LYSV from garlic to onions plants. M. persicae,
was able to acquire and transmit LYSV  from  garlic to
garlic  Baladi   and   Chinese  by 65.2 &32 %, respectively.
M. persicae, transmitted LYSV from garlic to leek and
Egyptian leek by 18 & 24 % respectively.

Table 1: Rate of transmission of both OYDV-G and LYSV-G using nine
different aphid species

Tested aphid species OYDV-G Rate*(%) LYSV-G Rate (%)

Myzus persicae 8/12 ( 66.7) 7/11 (63.6)
Aphis craccivora 6/10 (60.0) 4/10 (40.0)
 Aphis gossypii 4/12 (33.3) 2/10 (20.0)
Acyrthosiphon pisum 1/12 (8.3) 1/10(10.0)
Dactynotus sonchi 1/13 (7.6) 1/10 (10.0)
Aphis nerii 2/14 (14.3) 1/10 (10.0)
Rhopalosiphum padi 2/15(13.3) 2/11(18.2)
Rhopalosiphum miadis 1/11(9.0) 1/12(8.3)
Schizaphis graminum 1/10(10.0) 1/13(7.7)

* No infected plants/no.tested 
Garlic was used as virus source and test plant.
*5 aphids/test plant were used
AAT 10min- IAA 2h. 

Table 2: Rate of transmission of both OYDV-G and LYSV-G using
winged and wingless forms of 4 different aphid species

No. of infected/No. of Tested plants
--------------------------------------------------------------

Tested aphid species OYDV-G LYSV-G
--------------------------- ---------------------------- -------------------------
Myzus persicae Rate (%) Rate (%)
Winged 7/20 35 3/19 15.8
Winglees 14/19 73.6 12/18 66.7
Aphis craccivora -- -- -- --
Winged 2/20 10 2/20 10
Winglees 11/28 61.1 6/20 30
Aphis gossypii -- -- -- --
Winged 1/20 5 0/20 0
Winglees 8/20 40 5/20 25
Acyrthosiphon pisum -- -- -- --
Winged 0/20 0 0/19 0
Winglees 7/19 36.8 1/18 5.6

Table 3: Recovery of OYDV and LYSV from infected garlic plants by M.
persicae to various hosts 

OYDV-G LYSV-G
---------------------------- --------------------------
Rate of Rate of

Source of virus isolate Transmission   (%) transmission  (%)

Onion Giza6  4/25*  16  0/25  0
Onion Giza20  7/25  28  0/25  0
Baladi Garlic  14/25  56  7/20  32
Chinese Garlic  23/25  92  15/23  65.2
Leek  0/25  0.0  4/22  18
Egyptian leek  1/25  4.0  6/25  24

*No infected plants/no.tested.
5 wingless aphids/ test plant were used
10 min AAT & 2h. IAA were used.
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According to the obtained results, it seems that garlic 2. Conci, V.C., A.  Canavelli,  P.  Lunello,  J.  Di  Rienzo,
is playing the main role in the spread of viruses infection
within susceptible crops in the field, since it can be
infected with both viruses that infect also leek but not
onion.

DISSCUSSION

The  nine  tested  aphid  species  were  able to
transmit both viruses OYDV-G and LYSV-G. The most
efficient  aphid  vector  species  was  M. persicae. It was
too difficult to separate the two viruses by aphids
transmission.  This   results   agree   with   Vilma  and
Conci  [10]  and  similar  results   were   obtained by
Lunello  et  al.  [11].  LYSV  was easily transmitted to
garlic  by  aphids (2  out of  10  plants) and  M.   persicae,
 R.    maidis,    R.     padi,   S.   graminum,   A.   gossypii,
A. nerii, Uroleucon sonchi and Hyperomyzus
carduellinus were also vectors.

The  Present  results  showed  also  that wingless
aphid  forms  were  more  efficient   vectors   of  both
OYDV-G  and  LYSV-G  than  winged  ones.   Although
the winged aphids were the less efficient; they are playing
an important role for  spreading  the  virus  according  to
Bos  et  al.  [4]. The present study demonstrated  that
OYDV-G is transmitted to onion plants by  M.  persicae
in  a relatively  low percentage which may  be due to the
virus isolate; this results goes in line  with  Bos  et  al.  [4].
El-Kewey and Sidaros [12] found that OYDV-G isolate can
be transmitted with difficulty to onion. This indicates that
OYDV-G is a newly reported isolate of OYDV, since it was
mentioned that OYDV-O was easily transmitted to onion.
LYSV was transmitted in a very low percentage to onion
test plants  which   agreement  with those obtained by
Bos et al. [4] and Dijk [13].

Another observation is worth mentioning that, the
different  aphid  species  colonized not alliaceae plants,
but  the neighboring crops and weeds. However, still
these aphids achieved  in  the field a substantial rate of
transmission. This indicates a low threshold of aphids
number when  early  control  measure of  aphids is
important to avoid serious spread of the diseases.
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