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ABSTRACT
The aim of this work is to study the influence of the regions and the host plants on some bioecological
aspects of the black parlatoria scale, Parlatoria ziziphi (Lucas) (Hemiptera: Diaspididae). The monitoring
of the biological cycle of this pest was made by periodic counting of the populations on different part of
the tree such as branches and leaves from January to December 2017 in the region of Rouiba [36° 432 N
3°162 E] and in the region of Oued El Alleug [36°332 N 2°472 E]. The scale insect, had three generations
in a year on Clementine and orange trees (Citrus orange, Washington Navel) which corresponded with
the three sap thrust on spring, summer, and the autumn. The three periods of activity and laying in Oued
El Alleug Region started earlier compared to Rouiba Region. The average egg laid varied from 8.44 to
10.02 eggs per female on the Clementine tree and from 6.98 to 7.93 eggs per female on the orange tree. For
each season, the crawlers migrated to the places that offer them favorable conditions. The analysis of the
varieties showed that the workforces and the fecundity were influenced by date, variety and region. The
distribution of the active larvae of the black Parlatoria scale was statistically significantly (P= 0.05) affected
by the different cardinal directions of the plants in different seasons. The findings of this study have
huge implications for Parlatoria scale insect control.
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Introduction
Citrus (Rutaceae) cultivation gives a considerable
economic importance for many countries. Algeria is
a major citrus producing country in the Mediterranean basin. In 1960, citrus cultivation accounted for
20% of the agricultural production in the world
(Mutin 1977). The Algerian citrus cultivation area
covers 59,443 ha, production of 1,341,994 T and a
yield of 22.39 T/ha in 2015. The low productivity is
*Corresponding author’s email: arouakhaoula@gmail.com

mainly due to phytosanitary problems and the impact of pests particularly the scale insects (Hemiptera: Coccomorpha). These pests occupy an important place among the most redoubtable pests in its
distribution range (Demirozer et al., 2009). These
scale insects have been considered as a serious pest
involving a large number of plants around the
world. (Miller et al. 2002; Miller 2005; Kondo et al.
2008; Franco et al. 2009; Mazzeo et al. 2014). The
Diaspididae constitute a special family of
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Coccomorpha infra order with 2595 spices described (García Morales et al., 2018). They are among
the most invasive insects in the world (Andersen
2009 and Anderson, 2010). These pests do not produce honeydew (Henderson, 2011). Most of them
are biparental and the coupling is very necessary for
the eggs production (Miller and Davidson, 2005).
In Algeria, the infections and the ravages on the
various hosts are caused mainly by diaspidid on all
the northern bands of Algeria (Biche, 2012) and in
the world (Cahuzac, 1986) on many fruits and forest
trees thus weakening the trees. However, the host
plant is considered as a true ecological factor that intervenes essentially in the modification of certain
biological parameters of the insect (Biche and
Sellami, 1999; Chafaa et al. 2013). Its influence on the
scale insect is revealed by an elevated mortality, a
lengthening of the duration of the development and
by modifications of its fecundity that is according to
the variety of the host plant and its physiological
state (Biche, 1987).
Parlatoria Targioni-Tozzetti, genus is an important group from the Diaspididae and it is composed
of 73 species (García Morales et al., 2018). In recent
years, a recrudescence of the black parlatoria scale
has presented severe infections on the most citrus
plants including the lemon tree, the bitter orange
tree, the clementine tree and the orange tree, where

the degree of attack is the same on the leaves as on
the branches and the fruits.
The aim of this work was to study the parlatoria
scale insect, which has both a qualitative and quantitative impact on fruits, its epidemiology, dynamics
and reproductive biology on Clementine and orange in Rouiba and Oued El Alleug for two years to
be able to improve control and interventions.

Materials and Methods
Study site
This work was carried out in two survey sites in
eastern and western Mitidja. The first is a private
farm (agricultural exploitation) located in the commune of Rouiba [36°432N 3°162E], located 7 km
from the Mediterranean and at an altitude of 17 m.
The second is also a farm located in the commune of
Oued El Alleug [36°332N 2°472E]. It is at an altitude
of 54 m. Both sites contain several varieties of citrus.
This experimentation was conducted in a
clementine and orange orchard (Figure 1).
Sampling and counting
The study started at the beginning of December
2015 and ended in December 2017. The method
used was that of Vasseur and Schvester (1957). The
sampling was done three times per month, that is to

Figure 1. Localization of the studied field in Mitidja (Algeria).
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say every 10 days (a total of 36 outings per year).
The survey orchards were divided into 9 plots of 24
trees for each one (a total of 216 trees). For each survey, 2 trees were taken randomly from each sample
plot; a total of 18 trees were sampled. Two branches
of 20 cm of length and two leaves at the height of
man for each cardinal direction and on the center of
the tree were taken. The samples were placed in
Kraft paper bags on which we mention all the sampling information (date, variety, direction and region).
In the laboratory, the counting method consists of
recognizing and counting under the binocular magnifying glass of the different stages of development
of the insect scale on both sides of the leaves as well
as on the branch for each cardinal direction. On the
sampling cards the number of living individuals of
each stage, as well as the number of eggs laid per
female were noted. Seasonal and climatic parameters were also recorded.
Data exploitation and statistical analysis
The data were submitted to the various statistical
analyses to study the dynamics of the total population of P. ziziphi on clementine and orange trees in
the region of Rouiba and Oued El Alleug.
Fecundity (F) of P. ziziphi and the seasonal distribution (D) of crawler according to orientations were
calculated using the following expressions:
F=

Number of eggs laid
Number of females

D=

Number of mobile larvae of each orientation of the
black parlatoria scale

citrus varieties in both study areas. They practically
coincided with the three thrusts of sap. The first had
a larger number and lasted about five months. The
second one with less important numbers and lasted
about four months. On the other hand the third only
lasted two months with smaller numbers. Adult females were present throughout the study period
with overall percentages greater than 54% on both
host plants at both sites. Overwintering of the black
Parlatoria scale was exclusively in the form of adult
females. It should be noted that the black Parlatoria
scale behaved differently depending on the region.
Indeed we notice a shift in the development of P.
ziziphi populations. The three periods of activity in
Oued El Alleug began a little late compared to those
of Rouïba. On the clementine (Figure 2), there was a
shift of 30 days (in 2016), 33 days (in 2017) for the
first generation, 20 days (in 2016), 12 days (in 2017)
for the second and 12 days (in 2016), 23 days (in
2017) for the third. However, the first generation in
Rouïba began in February coinciding with the first
sap thrust and ended at the beginning of June. The
second generation started at the beginning of July
and ended around the end of September. The third
began in the second decade of October and ended in
late December. But in Oued El Alleug, the first generation began during the third decade of February
and ended in early June. While the second generation began in early June and ended in early October.
The third generation, it began during the second
decade of October and ended at the end of December.

× 100

Total number of mobile largae

A one-way analysis of variance (ANOVA) was
conducted to compare the effect of cardinal direction on the distribution of P. ziziphi in different seasons. Where there was statistically significant differences at p<0.05, Duncan’s Multiple range Test
(DMRT) was used to separate the means. SPSS (version 23) was used for the analysis.

Fig. 2. Fluctuation of the numbers of the total population
of P. ziziphi on the clementine in Rouiba and Oued
Alleug from January 2016 to December 2017.

Results
Spatial distribution of P. ziziphi
The population counts results of P. ziziphi (Figures 2
and 3) distinguish three periods of intense activity
per year: one vernal, estival, and autumnal on both

On the orange tree (Figure 3), there was a shift of
21 days (in 2016), 41days (in 2017) for the first generation and the second generation and 13 days, 23
days (in 2017) for the third generation. The total
temporal variations in the two sites also showed
three generations of populations. The first started
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around the first decade of February and ended in
early June in both sites. On the other hand, the second generation started during the second decade of
June and ended at the beginning of September in
Rouiba. While at Oued El Alleug, it started towards
the end of June and ended at the end of September.
The third began at the beginning of September in
Rouiba and at the end of this month at Oued El
Alleug and ended at the end of December.

Fig. 3. Fluctuation of the numbers of the total population
of P. ziziphi on the orange in Rouiba and Oued
Alleug from January 2016 to December 2017.
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average of fecundity was about 9.93 eggs per female
(in 2016), 10.02 eggs per female (in 2017) in Rouiba
and about 8.44 eggs per female and 9.06 eggs per
female (in 2017) in Oued El Alleug. We observed an
average values of fecundity ranging from 4 (in winter) to 12.32 eggs per female (in spring) in Rouïba
whereas in Oued Alleug it varied from 1.33 (in winter) to 12.46 eggs per female (in the spring).
On the orange tree (Figure 5), we noted a shift of
24 days (in 2016), 18 days (in 2017) for the first laying period, 8 days (in 2016), 19 days (in 2017) for the
second and 11 days (in 2016), 21 days (in 2017) for
the third period. The overall average of spawning in
Rouiba was 7.81 eggs per female (in 2016), 6.98 eggs
per female (in 2017) and in Oued El Alleug it is 7.93
eggs per females (in 2016), 7.72 eggs per female (in
2017). That’s mean the values of fecundity range
from 0 (in winter) to 11.48 eggs per female (in
spring) in Rouïba while in Oued Alleug, it varied
from 0 (in winter) to 11.44 eggs per female (in summer).

Fecundity
The fecundity study showed that egg laying at
Oued El Alleug started a little late compared with
Rouiba (Figures 4 and 5). However, the average fecundity goes through three laying periods that coincided with the three thrusts of sap for both years.
The first generation has larger egg-laying averages
and lasted more than five months, from February
until June. An estival spawn and another autumnal
with less number of eggs was noticed. On the
clementine tree (Figure 4), for the first laying period,
we noted a shift of 24 days (in 2016) and 29 days (in
2017), for the second a shift of 10 days (in 2016) and
18 days (in 2017) and for the third period a shift of
11 days (in 2016) and 18 days (in 2017). The overall

Fig. 4. Average fertility of P. ziziphi on the Clementine in
Rouiba and Oued Alleug from January 2016 to December 2017.

Fig. 5. Average fertility of P. ziziphi on the orange in
Rouiba and Oued Alleug from January 2016 to December 2017.

Seasonal distribution of mobile larvae according
to the cardinal orientations
The seasonal distribution of mobile larvae of P.
ziziphi according to the orientations shows an identical behavior on both varieties, in both study sites
and in both years (Figure 6).
In autumn, the center of the tree was the most
desirable location for mobile larvae for fixing with a
percentage greater than 41% on both host plants and
at both sites. In winter, about 43% of the population
continued to migrate to the center of the tree and
low percentages on other orientations. In the spring,
when climatic conditions became more favorable,
the mobile larvae migrated to the east of the tree to
record percentages greater than 35% followed by
the center. In summer, the estival population contin-
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Fig. 6. Seasonal distribution of the active larvae of P. ziziphi on the Clementine and the orange according to orientations
in Rouiba and Oued Alleug (Algiers). Bars with the same letter(s) on the same plant/season/location/year are
not statistically significantly different by DMRT (P = 0.05)
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ued its migration towards the east of the tree to
mark a percentage that exceeds 45% followed by the
center in the region of Rouiba and by the south in
the region of Oued El Alleug.
Furthermore, ANOVA analyses revealed that the
cardinal directions of the tree statistically significantly (P = 0.05) influenced the distribution of the
mobile larvae of the black Parlatoria scale insects on
both plants, in both regions and in both years of the
study. In the winter, the insects significantly (P =
0.05) preferred the center, followed by the North
directions of the trees. The spring season showed a
migration pattern of the Parlatoria scale insects from
the center to the east. Although the population was
not statistically significantly different between the
center and the east in 2016 for spring season, it was
in 2017, in both regions and for both plants. A similar trend to that in the spring was observed in the
summer. In autumn, the insects migrated again to
the center of the plants.

Discussion
The monitoring of P. ziziphi during the phenological
cycle of clementine and orange trees in the region of
Rouiba and Oued El Alleug revealed three generations per year : a spring, a summer and an autumnal. This corresponds perfectly to the three thrusts
of sap, the main one of which is that of spring because it generates larger numbers, and lasts about
five months. According to Praloran (1971), in Egypt,
the biology of black parlatoria scale has been studied mainly, it has between 2 to 3 generations per
year [Salama et al. (1985): 3 generations per year;
Amin and Salem (1978); Sweilem et al. 1984 El Bolok
et al. (1987): 2 generations per year]. In Algeria, the
insect scale is polyvoltine and all generations are
overlapping (Biche 2012). For the same study area
this insect develops 3 generations and the spring
period is the most favorable season and the most
propitious for this insect scale (Belguendouz 2011;
Takarli et al. 2015).
The three periods of the activity and egg laying in
Oued El Alleug started a little late compared with
the region of Rouiba. This lag in the development of
the insect populations depends on nutritional and
local climatic conditions. Similarly, this shift is conditioned by the phenological state of the host plant
(moment of the thrust of sap). We can say that the
noticed shift could be due to the presence of an offset at the level of the thrust of sap under the direct
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influence of the distance of the littoral.
Concerning the preferential plant, the insect scale
preferred to develop much more on the clementine
tree than the orange tree. Praloran (1971) and
Benassy (1975) also reported that P. ziziphi has a
strong affinity for mandarin and clementine trees
than for the lemon tree. The same findings were reported by Belguendouz (2011) too.
From the point of view of evolution, P. ziziphi has
three spawning periods: spring, summer and autumn. Spring remains the most favorable season in
the reproduction of the species. On the clementine
tree, the overall average of egg-laying was about
9.85 eggs per female in Rouiba and about 8.30 eggs
per female in Oued El Alleug. According to
Smirnoff (1950), Chapot and Delluchi (1964), and
Praloran (1971), the average fecundity of P. ziziphi
greatly exceeds 10 eggs per female in a natural habitat. The results obtained from the study of the seasonal distribution of mobile larvae of P. ziziphi according to the orientations showed an identical behavior on both citrus varieties in the two study sites.
For each season, the mobile larvae migrate to the
places that offer them the favorable conditions. According to Takarli et al. (2015), the center of the tree
is the most favorable place for the development of
the insect scale. For all seasons, the west orientations
remained the least sought. The center of the trees
gave the insect the best microclimatic conditions for
its development. This implies that effective and efficient control of the Parlatoria scale insect in the
winter and summer requires careful application of
insecticides in the center and east parts of the tree
respectively.
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