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Myzus persicae (Hemiptera: Aphididae) is a highly
adaptable and polyphagous insect pest that feeds
on more than 400 plant species. It directly causes
damage to crop plants by sucking phloem and is
capable of transmitting over 100 different plant vi-
ruses (Meng et al. 2014). In Europe M. persicae is
usually heteroecious and holocyclic, with the win-
ter sexual phase on peach trees (Prunus persica),
and the parthenogenetic (asexual) summer genera-
tions on a wide number of secondary herbaceous
summer hosts, highly preferring sweet pepper
(Bass et al. 2014). It has a great ability to evolve
strategies that respond to a large array of different
plant defensive chemicals (Francis et al. 2006). In
light of these aspects, the aim of this preliminary
work was to study whether host plant species
from a geographical region can determine the
genotype of green peach aphids. Previous studies
have suggested that green peach aphids coexist as
a single predominant clone throughout large sam-
ple areas (Fenton et al. 2003).

The green peach aphids included in this study were col-
lected from two types of host-plant at different locations
in Mures County, Romania (N46 32.574 E24 33.431): from
a primary host plant (peach), aphids were collected from
five localities - each separated from the other by at least
10km - and from a secondary summer host plant (sweet
pepper), collected from another three localities. The sites
were selected because the density of host plants was the
highest within the area. A total of 145 aphids were taken
from peach in spring 2014 and a total of 148 from sweet
pepper after colonization of the plants in spring 2014.
Only first instar larvae were collected and analyzed since
first instars do not yet have embryos developing within
them, and hence are free of mutated bands/genotypes of
offspring which may differ at the loci under question
from their mothers, as found in older instars (Monti et al.
2012, Loxdale et al. 2013, 2015). The collected aphids were

placed in absolute ethanol and stored at -20°C until ge-
netic analysis. Altogether a total of 279 aphids were ge-
netically tested. Samples were paired and compared ac-
cording to collection data. DNA isolation from M. persicae
was performed using the AccuPrep Genomic DNA Isola-
tion Kit, and 4 microsatellite primer pairs (loci) previ-
ously prepared (e.g. Sloane et al. 2001, Wilson et al. 2004)
were tested for polymorphism (Table 1). Polymerase
chain reaction (PCR) amplification was performed in a
Corbett Palm-Cycler thermocycler (Cornett CG1-96) using
the following protocol: an initial denaturation step at
94°C for 3 min, followed by 32 cycles of amplification
(94°C for 30 sec; 56°C for 30 sec; 72°C for 45 sec), a final
extension step at 72°C for 7 min and a subsequent incuba-
tion at 4°C. The amplified products were separated on 10
cm, 8% polyacrylamide gel, stained with RedSafe and
visualised under UV light using the GelDoc System from
BioRad. Band mobility was assessed visually in millime-
ters using known molecular weight size markers run si-
multaneously with the samples (10-300 bp; Thermo Scien-
tific). Principal Coordinates Analysis (PCoA) was used to
test the genetic profile similarity between M. persicae
genotypes. Estimates of average heterozygosity and ge-
netic distance between M. fuscoviride genotypes were per-
formed using Genetic Sequence Stat. Tajima’s D test was
used to compare significance per locus based on the aver-
age number of nucleotide differences (i.e. microsatellite
repeat sequence additions/deletions) between loci and
population samples (Tajima 1989).

Genetic polymorphisms analyses on green peach
aphids collected from peach trees (primary host
plants) revealed a high similarity between popula-
tions collected from 4 localities even if these were
situated at an average distance of 10 to 25 km from
each other. Only populations from locality 3 dif-
fered at a rate of 10% to 30% from the others (Fig.
1A). This difference however was insignificant ac-
cording to Tajima’s D test (D=-0.28, p=0.07). The
results are in concordance with other studies that
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Table 1. The characteristics of the primers used for the genetic polymorphism analyses
of Myzus persicae DNA: Tm-primer melting temperature, To-primer annealing temperature.

Locus Repeat Primer sequences (5'-3") Size (bp) Tm(°C) Ta(°C)
M35 (AT)9(AC)2  F: GGCAATAAAGATTAGCGATG 178-198 56 43
R: TGTGTGTATAGATAGGATTTGTG 44,8
M62 (CA)s~(CA)12 F: CGCTGGGGACGAAAAACCTG 127-143 64 55
R: AACAAAAAACCGAAAACCCG 56
myz2 (GA)30 F: TGGCGAGAGAGAAAGACCTGC 177-207 51,2 48
R: TCGGAAGACAGAGACATCGAGA 49,7
myz25  (AG)a F: AACCCATCTCACTCGTCAGCC 119-126 51,2 48
R: GAATCTGGAGAGCGGTTAATGC 49,7
Similarity
A 0.700 0.725 0.750 0.775 0.800 0.825 0.850 0.875 0.900 0.925 0.950 0.975 1.00
Green-peach aphids from peach
| Loc. 4
| Average A 0.6
|Loc.1 Average T 1.4
Average C 0.6
Loc. 3 Average G 0.4
Average p dist. 0.53
Loc. 2 Av. transitions (P) 0.13
Av. transversions (Q) 0.4
4' R=P/Q 0.33
iLocc. 5
B 060 065 070 075 080 08 090 095
Green-peach aphids from sweet pepper Average A 2
Loc.2 Average T 0.66
Average C 0.66
Average G 0.66
Average p dist. 0.83
Loc.3 Av. transitions (P) 0.33
Av. transversions (Q) 0.5
R=P/Q 0.66
Loc.1

Figure 1A, B. Similarity index of microsatellite loci

scores (myz25, M35, M62, myz2) of green peach

aphid (Myzus persicae) collected from peach (A) and sweet pepper (B). Loc. 1-5 - locality.

have detected a single predominant clone inside a
large area (Fenton et al. 2003). Much higher
genetic variability (32% to 40%) and higher
polymorphism were detected between aphid
populations on sweet pepper (secondary host
plant), even if these populations were situated
between the populations on peach (Fig. 1B). This
difference was significant according to Tajima’s D
test (D=-0.56, p=0.01). These results are in
concordance with studies that have detected
genetic variability of green peach aphids inside a
higher geographic region (Guillemaud et al. 2003,
Sanchez et al. 2013). Altogether it can be
concluded that green peach aphids show
genetically similar populations on the primary
host plant (peach), while genetic variability

increases on the secondary host plant (sweet
pepper). This proved true even when populations
on different host plants were overlapping (i.e. the
distance between the two host plants (peach and
pepper) was shorter than between two similar
host plant populations (pepper-pepper or peach-
peach).
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