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Abstract 
Morphological differentiation of insect population in relation to the use of different host plants is an 
important phenomenon that leads to ecological specialization. In this study, we describe the 
morphological variation of Pterochloroides persicae Cholodkovsky 1899 individuals originating from 
three host-plants, peach, almond and plum, from two localities in Tunisia which has similar climatic 
conditions. 13 morphological characters were investigated in 90 wingless aphids collected from plants of 
the three host species. A significant difference was observed in length of antennal segment I, IV and V, 
in length of body and in length of siphunculi. Results indicate that host plant species can affect the 
morphology of P. persicae. 
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1. Introduction 
Aphids are a group of herbivorous insects which have been considered as pests of agriculture, 
horticulture and forestry [1]. Among aphids, the brown peach aphid Pterochloroides persicae 
Cholodkvsky (Hemiptera, Aphididae) has been known as a pest of peach, almond, plum, 
apricot, apple and citrus [2, 3, 4, 5, 6]. It has assumed pest status on these plants in several 
countries in southern Europe, Asia, the eastern Mediterranean and North Africa where it has 
been reported causing severe damages [2, 3, 7, 8, 9]. The detrimental influence of large population 
on their hosts and their ability to transmit virus, gives them an economic importance that far 
outweighs their diversity. As for morphology, winglessness aphid are large, shiny, oval, dark 
brown to black, the wingless have a characteristic pigmented areas on the forewings [10, 2, 11, 3]. 
The seasonal biology and population dynamics are described by Talhouk (1977) [10], Darwich 
et al., (1989) [2] and Khan et al., (1998) [11] where aphids can display both holocyclic and 
anholocyclic life cycle depending on environmental conditions. Thus, in the countries where 
winter temperatures drop below freezing, P. persicae usually has a holocyclic life cycle like in 
Turkey, Central Asia, India and Syria [10] and remain anholocyclic in warmers areas [2, 11, 3]. 
Although, a clear identification of P. persicae is necessary in order to establish properly its 
diversity and population dynamic on trees of the genus Prunus. Aphids have undergone 
morphological and physiological changes in order to live in different host plant species. The 
morphological criteria for aphid’s species may be affected by several factors such 
environmental factors and physiological status of the host plant [12, 13, 14]. Gorur (2003) [15] 
showed the ability of aphid to express an alternative morphology and behavior in response to 
environmental changes is called phenotypic plasticity. Via et al., (1995) [16] demonstrated that 
the degree of aphids can be defined by their capacity for making physiological, morphological 
and behavioral adjustments to response to the nutritional chemical and physiological structure 
of the host plant. Gorur (2003) [15] proved that aphid do not manage to feed on different host 
plants unless they show appropriate morphological changes in addition to physiological ones 
and the morphological characters of aphids have important roles in the adaptation to different 
hosts plants. Via & Shaw (1996) [17] mentioned that different host plants act as agents of 
natural selection, and therefore morphology may reflect host-specific behavioral adaptations. 
Nevertheless, other aphid’s species can represent a similar morphology and use a single plant 
family or genus to feed [18, 19, 13]. 
In this context, the purpose of the present study was to find out the relative importance of 
different host plant effects on morphological characters of the brown peach aphid P. persiace. 
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2. Materials and methods 
2.1 Aphid sampling  
P. persicae specimens were collected in the field between 
April and May 2008. Since environmental conditions can 
affect the morphology, all of the studied aphid’s individuals 
were collected from an area which has similar climatic 
conditions. Ninety individuals were obtained from colonies 
living on almond, peach and plum from Tunisia (30 from 
almond, 30 from peach and 30 from plum) and were kept in 
70% ethanol for morphometric analysis [20]. 
 
2.2 Morphometric measurement and analysis 
Adult viviparous of P. persicae collected from different host 
were cleared and individually mounted on microscope slides 
using the techniques described by Blakman and Eastop (1984) 

[21]. To determine the difference in size and shape between 
samples, we measured characters that had been found useful in 
other studies of aphid’s morphometrics [22, 23]. We selected 13 
continuous characters for analyses: Antennal segment I length 
(Characters 1), Antennal segment II length (Characters 2), 
Antennal segment III length (Characters 3), Antennal segment 
IV length (Characters 4), Antennal segment V length 
(Characters 5), Antennal segment VI length (Characters 6), 
Body length (Characters 7), Basal part of antennal segment VI 
length (Characters 8), Processus terminalis length (Characters 
9), Siphunculus length (Characters 10), Cauda length 
(Characters 11), Hind femora length(Characters 12) and Hind 
tibia length (Characters 13). Morphological measurements 
were examined and recorded.  
 
2.3 Statistical analysis 
The parameters recorded for different individuals of P. 
persicae from different host plant were subjected to one factor 
analysis of variance (ANOVA). Statistical analysis was 
performed using SPSS (version 17) and means were separated 
by Duncan range test at the 5% level 
 
3. Results  
A summary of measurement considering 13 morphological 
characters of P. persicae population associated with three host 
plants are given in table 1. Results show a morphological 
difference between wingless adult of P. persicae collected 
from peach, almond and plum at five characters. The 
measurement the body length of wingless of P. persicae 
demonstrate that aphids collected from peach were bigger in 
size (4.552±0.70) compared to those collected from almond 
and plum (4.078±0.36 and 4.38±0.011 mm respectively) and a 
significant difference (F=16.32, df=2, P=0.017) was 
demonstrated. A significant difference was observed in 
antennal segment I length (character number 1) between 
individuals collected from peach compared to those from 
almond and plum (F=9.01, df=2, P=0.026). A significant 
difference in antennal segment IV length (character number 4) 
between individuals collected from the three different host 
(F=28.51, df=2, P=0.022) (table 1) was also demonstrated. Our 
results of statistical analysis revealed a significant difference 
between lengths of antennal segment V (character 5) for 
individuals collected from peach and plum compared to those 
for individuals from almond (F=9.1, df=2, P=0.028). We noted 
also a significant difference (F=72,82, df= 2, P=0.008) in 
character number 10 (siphunculi length). However, no 
significant difference was observed for the rest of 
measurement parameters.  
 
 

Table 1: Range and mean of the length of 13 morphological traits of 
30 Pterochloroidespersicae from different host plant (mm) 

 

Character 
Number 

Peach (n=30) 
Almond 
(n=30) 

Plum (n=30) 

1 Mean ±S.E 
Range 

0.129±0.01a 
(0.123-0.148) 

0.138±0.011b 
(0.111-0.148) 

0.140±0.014b 
(0.123-
0.148)

2 Mean ±S.E 
Range 

0.131±0,011 
(0.123 -
0.185) 

0.136±0.009 
(0.111-0.148) 

0.134±0.01 
(0.116-
0.148) 

3 Mean ±S.E 
Range 

0.59±0.02 
(0.579-0.629) 

0.60±0.019 
(0.543-0.629) 

0.618±0.019 
(0.530-
0.654) 

4 Mean ±S.E 
Range 

0.23±0.014a 
(0.243-0.296) 

0.26±0.008b 
(0.259-0.271) 

0.260±0.01c 
(0.234-
0.308) 

5 Mean ±S.E 
Range 

0.264±0.006b 
(0.283-0.296) 

0.290±0.012 a 
(0.234-0.296) 

0.266±0.03b 
(0.234-
0.333) 

6 Mean ±S.E 
Range 

0.21±0.018 
(0.209-0,222) 

0.21±0.017 
(0.209-0.222) 

0.217±0.03 
(0.197-
0.234) 

7 Mean ±S.E 
Range 

4.552±0.70a 
(4.448-6.024) 

4.078 ±0.36b 
(4.984-5.784) 

4.18±0.011b 
(4.08-4.984) 

8 Mean ±S.E 
Range 

0.15±0.008b 
(0.148-0.156) 

0.153±0.013b 
(0.144-0.153) 

0.157±0.018a 
(0.153-
0.162) 

9 Mean ±S.E 
Range 

0,058±0,008 
(0,054-0,062) 

0,053±0,013 
(0,058-0,068) 

0,053±0,011 
(0,048-
0,056) 

10 Mean±S.E 
Range 

0.144±0.12 
(0.136-0.154) 

0.144±0.03 
(0.148-0.156) 

0.142±0.034 
(0.136-
0.148) 

11 Mean ±S.E 
Range 

0.172±0.026 
(0.168-0.176) 

0.172±0.022 
(0.164-0.182) 

0.175±0.024 
(0.164-0193) 

12 Mean ±S.E 
Range 

0.745±0.02 
(0.726-0.754) 

0.745±0.02 
(0.678-0.692) 

0.82±0.016 
(0.814-
0.836) 

13 Mean ±S.E 
Range 

2.02±0.03 
(1.984-2.098) 

1.96±0.01 
(1.865-2.036) 

1.92±0.02 
(1.864-
2.016) 

Different letters with mean values in a row indicate significant 
differences between the treatments by Duncan test at P=0.05. 
 
4. Discussion  
The present study revealed the presence of a morphological 
difference between individuals of P.persicae collected from 
peach, almond and plum hosts plants from in several 
characters.  
Apterous viviparous morphs of P. persicae from peach host 
plant were found to be bigger in comparison to those from 
almond and plum. This study demonstrated significant 
difference of length of antennal segment I, IV and V. These 
differences could be attributed to the differences in phenology 
of the three host plants which are quite different in terms of 
their relative sizes and growth rates. A number of studies of 
insects herbivores have found significant intra-specific 
variation in characters associated with host plant use [24]. Wool 
and Hales (1997) [25] and Margaitopoulus et al. (2000) [26] show 
that species and physiological condition of the host plant can 
significantly affect the aphid morphology. Indeed, 
morphometric studies that have been carried out in Greece 
showed that the tabacco feeding form of Myzus persicae is 
morphologically different from those on other crops [27]. 
Incidence of host plants on morphology of aphids was also 
demonstrated in Paulios et al. (2007) [28] studies carried out in 
Greece. Authors show a morphometric difference of 
individuals of Hyalopterus pruni complex in field collected 
from various Prunus species. A morphological characters 
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variability of Lipaphis pseudobrassicae Kaltenbach 1843 
(Hemiptera, Aphidiae) collected from the two crop species 
Brassica campestris Linnaeus 1753 and Rorippa indica 
Linnaeus 1896 was also demonstrated in Agarwala et al., 
(2009) [29] works. Ruiz- Montoya et al. (2005) [30] demonstrate 
a morphological variation of population of Brevicoryne 
brassicae Linnaeus 1758 associated with two host species, 
Brassica oleracea L. 1753 and Brassica campestris L. 1753, 
occurring in the same habitat. Same, Madjdzadeh et al., (2009) 

[31] observed morphological differences among Brachycaudus 
helichrysi Kentelbach 1843 (Hemiptera, Aphididae) 
individuals associated with Pulicaria dysenterica (Asteracae) 
which is possibly due to the fact that the plant has secondary 
metabolites that can change the chemical components of the 
plant resulting in changing the composition of plant sap which 
is the diet of aphids. This different diet can affect indirectly the 
morphological characters of related aphids. The difference 
obtained in the present study might reflet some environmental 
factors in addition to plant phenology such us temperature 
which can affect both isometric and allometric growth in 
aphids [11]. Although factors such as environmental conditions 
and natural enemies may have considerable effect on aphid 
morphology [32, 26], it seems that the morphological separation 
in this study is mostly due to host-related differences because 
samples were collected from host plants in a small scale range 
with similar climatic conditions during about two month in the 
spring. Morphomoetric variation of P. persicae in the present 
study can be due to genetic structure variation of aphids 
related to aphis host plant adaptation. Agarwala et al. (2009) 

[29] proved that plant hosts species can affect the genetic 
structure of aphid which has the potential to adapt to new host 
plants and to develop phenotypic and genotypic changes in 
new food environments. Nevertheless, Mdellel et al., (2012) 

[33] studies of impact of hosts plants species on genetic 
structure of P. persicae demonstrated after phylogenetic 
analysis of mitochondrial COI and Opsin gene sequences of 
individuals collected from peach, almond and plum in Tunisia 
that aphids have the same sequence and host plant haven’t an 
effect on genetic structure of P. persicae.  
The results presented here demonstrate the incidence of host 
plant on morphology of P. persicae. Moreover, it’s interesting 
to study the effect of geographical origin on morphology of P. 
persicae. Obviously, a more exhaustive sampling from 
geographical regions is necessary in order to have definitive 
picture. Also, furthers investigations on effect of host plant on 
dynamic and cycle life of P. persicae are necessary for 
establishing a biological control strategy. 
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