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ARTICLE INFO ABSTRACT
Article History The susceptibility of peach, apricot, and pear trees to attack with
Received:10/7/2015 the white peach scale, (WPS) Pseudaulacaspis pentagona (Targioni-
Accepted:25/8/2015 Tozzetti) (Hemiptera, Diaspididac) was evaluated in Nubaria district,

El-Beheira Governorate, Egypt from May, 2013 to April, 2015. Results

gge%ﬁicaspis showed that there were no fruit trees of them immune to this pest; the
pentagona populations of (WPS) were significantly different between the fruit
Peach species under study. The susceptibility of peach trees was significantly
Apricot higher than apricot and pear trees. The total population of P. pentagona
Pear had four overlapping annual generations on the three types of fruit trees
Cardinal directions during the two successive years of study. The monthly variations of P.

pentagona population were calculated. Also distribution patterns of P.
pentagona on the cardinal directions were studied. The insect
distributes on the whole tree with special preference to the eastern
cardinal sides in peach and pear trees followed by northern side. But the
preference sides in apricot trees were the northern side followed by
eastern cardinal side.

INTRODUCTION

White peach scale, Pseudoaulacaspis pentagona (Targioni-Tozzetti)
(Hemiptera, Diaspididae) is the most serious pest of peach in the East Mediterranean
region (Anonymous, 1993). This insect is a polyphagous pest with very wide host
plant range, especially on fruit trees and ornamental plants including peach, apricot,
plum and apple trees in many parts of the world (Kosztarab and Kozer, 1988). The
infestation by this insect is mainly concentrated on the trunks, branches, twigs and
may move to fruits. When occurs, injury is caused by different stages of the insect.
They suck plant sap and cause wilting of twigs, death of branches, defoliation and
considerable yield loss (Pan et al., 2003). Female white peach scales deposit all their
eggs (=100-150 total eggs/female) in about a week. Eggs hatch in 3-4 days and the
young scales (crawlers) settle on the host plants within two days after hatching (Miller
and Davidson, 2005). Crawlers are active up to 24 h and disperse primarily within
plants (Hanks and Denno, 1993a), but aerial dispersal among plants does occur and is
important in colonization of new hosts (Hanks and Denno, 1993b). P. pentagona has
three annual generations, in Italy, the first was present approximately from April to
July), the second from July to September and the third in September, overwintering as
a gravid females (Kreiter et al., 1997). In Egypt Atteya (2004) recorded five
generations in mid-March, early May, July, mid-August and in October, also
Mousssa, et al. (2010) stated that white peach scales had five annual generations.

Citation: Egypt. Acad. J. Biolog. Sci. (A. Entomology) Vol.8 (2)pp.49-58(2015)



50 Adnan A. El-Sayed Darwish

The objective of this study is to determine the susceptibility of peach, Prunus
persical., apricot, Prunus armeniaca L. and pear, Pyrus communisL. trees to
infestation with the white peach scale, P. pentagona, to study its seasonal activity and
distribution of this insect on tree cardinal directions over a two years of study from
May 2013 to Abril 2015 at Nubaria district, EI-Beheira Governorate.

MATERIALS AND METHODS

This experiment was carried out at Nubaria district, El-Beheira Governorate,
Egypt from March, 2013 to April, 2015. Four trees of each of; peach (var. Florida
Prince), apricot (var. Canino) and pear (var. Le-cont) were chosen and marked for this
study. All of these trees were grown under the same ecological conditions and
homogenous in size and age (ten years-old). There were no any chemical control
applied during the period of investigation.

Artificial infestation

Heavily infested branches (20 cm) by nymphal stage of WPS were collected
from infested mulberry tree from Nubaria on March 1, 2013. Every branch with
approximately 300 nymphs was attached to the top of each fruit tree. Upon branch
drying, nymphs moved to the branches of the fruit trees and then settled down.
Sampling

Sampling was taken once every fortnight within the studied two years from
beginning May 2013 (two months after infestation) till mid April 2015. Sample of
four branches (15 cm each) were selected from the four different directions of each
tree i.e. east, west, south and north. The samples were transported to laboratory in
polyethylene bags for examination. They were examined by counting P. pentagona
different stages by means of a binocular microscope to study the susceptibility of
peach, apricot and pear trees for this insect and seasonal abundance in the different
fruit type. Analysis of variance and LSD value for comparing the mean of each fruit
type was adopted by (Snedecor, 1970).

Calculating of monthly variation rate

The monthly variation rate (MVR) in population density was calculated

according to the following formula (Abdel-Fattah et al, 1978):

Average count given at a month

MVR =
) Average count given at a preceding month

The number of generations of this scale was estimated from the changes in the half-
monthly nymphal stage percentages throughout the two successive years.

Distribution patterns of P. pentagona on the cardinal directions of fruit trees:
Directional preference was determine by applying the following formula
(Mahmoud, 1981):

FI=E-W
F2=N-S
tan. Q =F2/Fl1

Where: F1: Mean number of insects in the east direction minus insect numbers in
west direction, if the former is higher, and the reverse if the latter is higher. F2: Mean
number of insects in the north direction minus insect numbers in south direction, if the
former is higher, and the reverse applies if the insect number in south direction is
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higher. The figure obtained represents the tangent: the corresponding values of which
was obtained from the mathematical Table. tan. Q: Tan of the angle between the two
forces.

RESULTS

Susceptibility of peach, apricot and pear trees to white peach scale,
Pseudaulacaspis pentagona (Targioni-Tozzetti):

Results in Tables (1 & 2) showed that none of the tested fruit trees is immune to
white peach scale, P. pentagona, but fruit trees varied widely in their susceptibility.
The data showed that the populations of (WPS) were significantly different from a
fruit species to other. The peach were significantly higher than apricot and pear
through the two years of study. The general mean count per sample of the total
population of WPS on peach, apricot and pear trees reached 136.96, 86.93 and 49.16
over the 1% season. While in the 2™ season these means reached to 170.5, 101.04 and
71.52.

Host plants often show varying degrees of susceptibility to a particular scale
insect. Flanders (1970) suggested that some plants are genetically immune, some
fluctuate from immune to susceptible and some are always susceptible.

Seasonal activity of P. pentagona:

In peach trees, during the 1* season of study (2013/2014) as shown in Table (1),
it was observed that, the total population of this insect started to increase gradually to
reaching the 1* peak of 211.9 individuals/branch in the mid of July. Then, the
population decreased in beginning August and thereafter it increased continuously
towards the 2™ peak of 262.6 individuals that was recorded in the beginning of
October. Another decrease in population took place in the next month and then it
increased making the 3™ peak in the beginning of January, when 112.5 individuals
were recorded. The 4™ peak was recorded in the beginning of April, 2014 (160.6).
Concerning the data during the 2" season of study (2014/2015) as shown in Table (2),
it was clear that the total population was higher in comparison to the first season of
investigation. The highest population was recorded in the beginning of June 2014,
mid-August, mid-October, mid-January and beginning of April 2015, where
population numbers being 202.3, 296.1, 320.6, 92.25 and 190.4 individuals / peach
branch, respectively

Concerning apricot trees, the total population of P. pentagona had four peaks on
mid May, mid July, October 1, 2013 and April 1, 2014 showing 121.8, 128.9, 184.1
and 91.25. Over 2014/2015, total population per branch was highest on May 1
(135.6), August 15 (126), October 15 (206.3) April 15 (131.1).

The obtained means of insect counts on pear were less than that observed on
peach and apricot. Over 2013/2014 the observed dynamics reflected on the total
population per branch had maximum values of 80.25, 77.44, 98.69 and 113.4 on May
15, August 15, September 15 and November 1, 2013. Over 2014/2015 the total
individuals per branch had maximum values of 108.4, 117.2, 169 and 85.5 on May 15,
September 1, October 15 and December 15, 2014 (Table 2).

Number of annual generations of P. pentagona:

The previous data clearly showed that, P. pentagona had four annual
overlapping generations in peach, apricot and pear trees. This results is in agreement
with Ding (2003) who showed that the mulberry white scale, P. pentagona had four
generations a year in Gutian area, China and Nalepa and Meyer (1990) who recorded,
also four generations of this insect in North Carolina. These results are disagree with
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Habibian and Assadi (1989), Kreiter et al., (1997), and Halawa et al. (2015) who
reported that P. pentagona has three annual generations and Atteya (2004) who
recorded five generations.

Table 1: Fortnightly numbers of different developing stages of P. pentagona on peach, apricot and pear
trees during the 1% year (2013/2014) at Nubaria district, E1-Beheira Governorate.

Peach Apricot Pear
. Date Qf % =3 - % =3 - é = 8 -
mspection § I g ;o ; _5 g é § -<§ g ;o
z | <& z 82 z &

1/5/2013 78.31 5.375 83.69 55.38 43.5 98.88 30 25.25 55.25

15/5/2013 41.56 | 30.56 72.13 77.44 4431 121.8 60.13 20.13 80.25

1/6/2013 25.44 | 36.13 61.56 24.5 38.38 62.88 25.19 10.38 35.56

15/6/2013 48.56 | 43.06 91.63 56.5 32.94 89.44 26.19 15.19 41.38

1/7/2013 82.19 | 44.63 126.8 66.5 37.19 103.7 24.19 8.313 325

15/7/2013 180.8 31.06 211.9 96.81 32.06 128.9 4.25 14.25 18.5

1/8/2013 121.4 | 21.88 143.3 62.31 46 108.3 19.31 25.25 44.56

15/8/2013 76.69 | 36.56 113.3 63.25 43.81 107.1 64.13 13.31 77.44

1/9/2013 88.31 48.19 136.5 39.06 55.31 94.38 57 15.5 72.5

15/9/2013 1582 | 73.13 231.3 73.69 43.31 117 70.56 28.13 98.69

1/10/2013 208.1 54.5 262.6 154.9 29.19 184.1 58.19 11.44 69.63

15/10/2013 181.2 | 35.44 216.6 96.25 26 122.3 30 28.56 58.56

1/11/2013 1583 | 30.38 188.7 59.19 14.75 73.94 90.31 23.06 113.4

15/11/2013 131.1 53.25 184.4 46.56 21.25 67.81 40 11.06 51.06

1/12/2013 117.4 38.5 155.9 39.25 18.31 57.56 33.38 6.125 395

15/12/2013 | 74.88 | 24.69 99.56 45 15.38 60.38 21.06 13 34.06

1/1/2014 87.06 | 25.44 112.5 39.5 9.125 48.63 59.44 9.188 68.63

15/1/2014 69.56 18.31 87.88 29.69 13.44 43.13 18.38 19.19 37.56

1/2/2014 50.25 | 27.13 77.38 15.69 14.13 29.81 16.31 6 22.31

15/2/2014 28.63 | 38.44 67.06 4 11.44 15.44 6.063 7.438 13.5

1/3/2014 1025 | 25.13 127.6 35.19 22.81 58 16.44 10 26.44

15/3/2014 97.13 | 34.81 131.9 59.06 26 85.06 14 4.25 18.25

1/4/2014 141.3 19.38 160.6 58.19 33.06 91.25 5.063 8.063 13.13

15/4/2014 128.1 14.19 142.3 78.06 38.5 116.6 39.19 18 57.19

Mean+SE 103.21 | 33.75 | 136.96+ | 57.33+ | 29.59+ | 86.93= | 34.53+ | 14.62+ | 49.16+
+10.24 | +2.98 11.33° 6.31 2.66 7.63" 4.73 1.49 5.43°

L.S.D. 23.9807
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Table 2: Fortnightly numbers of different developing stages of P. pentagona on peach, apricot and pear
trees during the 2™ year (2014/2015) at Nubaria district, EI-Beheira Governorate.

Peach Apricot Pear

oate of £ | =8| 3 2 | =8| 3 £ =8| 3
2 =2 2

nspection § = g E § _2 g E ; § g E
Z. <8 Z, & Z, &

1/5/2014 33.56 63.94 97.5 106.1 | 29.44 135.6 69.31 | 31.13 | 100.4

15/5/2014 16.19 41.19 57.38 | 92.25 | 11.06 103.3 79.38 | 29.06 | 108.4

1/6/2014 156.1 46.25 202.3 55.25 | 10.81 66.06 53.94 | 21.06 75

15/6/2014 78.44 54.38 132.8 | 29.06 | 16.06 45.13 46.44 | 14.06 | 60.5

1/7/2014 44.38 80.13 124.5 31 32.44 63.44 9.125 | 10.13 | 19.25

15/7/2014 118.3 60.44 178.8 39.38 | 43.38 82.75 525 | 1444 | 66.94

1/8/2014 206.2 38 244.2 80.06 | 29.56 109.6 56.31 | 22.5 78.81
15/8/2014 257.1 39 296.1 108.2 | 17.81 126 76.56 | 16.56 | 93.13
1/9/2014 171 57 228 93.19 | 27.63 120.8 85.56 | 31.63 | 117.2

15/9/2014 76.13 98.31 174.4 5231 | 38.06 90.38 66.13 | 27.25 | 93.38

1/10/2014 164 56.44 2204 79.44 | 49.19 128.6 47.06 | 32.38 | 79.44

15/10/2014 253 49.25 302.3 160.8 | 45.5 206.3 141.3 | 27.69 169

1/11/2014 2834 37.19 320.6 150.1 | 40.5 190.6 111.5 | 30.56 | 142.1

15/11/2014 143.2 45.38 188.6 1143 | 24.31 138.6 70.75 | 17.38 | 88.13

1/12/2014 106.1 38.44 144.6 104.5 10 114.5 5775 | 1.5 65.25

15/12/2014 88.44 47 1354 | 72.06 | 12.69 84.75 67.44 | 18.06 | 85.5

1/1/2015 22.38 56.13 78.5 20.88 | 21.06 41.94 50.38 | 12.31 | 62.69

15/1/2015 24.19 68.06 92.25 21.44 | 23.13 44.56 33.56 | 4375 | 37.94

1/2/2015 50.13 28.19 78.31 25.06 | 26.44 51.5 40.25 | 2.313 | 42.56
15/2/2015 132.3 7.25 139.6 | 37.75 | 24.06 61.81 25 4.188 | 29.19
1/3/2015 154.3 3.313 157.6 51.38 | 28.44 79.81 22.13 3 25.13

15/3/2015 176.2 7.75 183.9 76.06 14.5 90.56 12.5 | 5375 | 17.88

1/4/2015 148.1 42.25 190.4 75.19 | 42.06 117.3 2044 | 4.25 24.69

15/4/2015 67.38 57.38 124.8 92.94 | 38.19 131.1 31.56 | 25 34.06

Mean +SE 123.8 46.78 | 170.5+ | 73.69+ | 27.34 | 101.04+ | 55.28 | 16.24 | 71.52+
+15.75 +4.43 14.66" 7.95 | £2.42 8.78" +£6.29 | £2.19 | 8.04"

L.S.D. 30.776

Monthly variation of the insect population

The calculated monthly variations of P. pentagona population through the two
successive years of investigation are tabulated in Tables (3 & 4). Data concerning the
peach trees clearly show that the favorable periods for insect development and
population increase were at July, September 2013 and March 2014 with MVR values
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of 2.211, 1.434 and 1.8, respectively (Table 3). In the 2™ season the highest values of
MVR were 2.164, 1.78 and 1.57 in June, August and March, respectively (Table 4). In
apricot trees, these values were 1.527, 1.449 and 3.162 at July, October and March in
the 1% season, respectively. Months of August (1.612), October (1.58) and March
(1.5) were the favorable periods for population increase in Apricot trees during the 2™
season. Concerning pear trees, the favorable periods for insect development and
population increase were at August, November and January with MVR values of 2.39,
1.28 and 1.44, respectively. In the nd season, these values were 2.971, 1.99 and 1.36
at May, August and April, respectively. Mousssa et al. (2010) studied ecology of P.
pentagona at Meet-Ghamer, Dakahliya Governorate throughout two successive
seasons (1997- 1999), total population activity of P. pentagona occurred during the
two years of investigation were recorded on mid-February, early of April, July,
September 1997 and early January 1998.

Table 3: Monthly variation rates of P. pentagona on Peach, Apricot and pear trees through the 1% year

(2013/2014).
Monthly Variation Rate M. V. R.

Month Peach Apricot Pear

May - - -
June 0.983 0.69 0.568
July 2.211 1.527 0.663
August 0.757 0.926 2.392
September | 1.434 0.981 1.403
October 1.303 1.449 0.749
November | 0.778 0.463 1.283
December 0.685 0.832 0.447
January 0.784 0.778 1.444
February 0.721 0.493 0.337
March 1.797 3.162 1.248
April 1.167 1.453 1.573

Table 4: Monthly variation rates of P. pentagona on Peach, Apricot and pear trees through the 2™ year

(2014/2015).
Monthly Variation Rate M. V. R.

Month Peach Apricot Pear
May 0.994 1.083 2.971
June 2.164 0.465 0.649
July 0.905 1.315 0.636
August 1.782 1.612 1.995
September | 0.745 0.896 1.225
October 1.299 1.586 1.18
November | 0.974 0.983 0.927
December 0.55 0.605 0.655
January 0.61 0.434 0.667
February 1.276 1.31 0.713
March 1.567 1.504 0.599
April 0.923 1.458 1.366

Distribution patterns of P. pentagona on the cardinal directions of peach, apricot
and pear trees:

The fortnightly mean cardinal distribution of P. pentagona (average no. of
scales per 15 cm branch) at Nubaria district, El-Beheira Governorate, from May, 2013
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to April, 2015 were determined and presented in Tables (5,6 & 7). During the 1* year
of study analysis of variance demonstrated significant difference between the
population means of the four cardinal directions. These means for each of peach and
pear trees were higher for the eastern direction (202.14, and 63.21/branch), followed
by northern direction (147.29 and 54.37 / branch). In contrast, west direction was the
least infested site by insect. Concerning apricot trees, the northern site was the most
infested site with this insect (98.53) followed by eastern direction (94.93). Over
2014/2015 the mean number per sample at the eastern direction was 230.15 and
88.57, followed by the northern direction (190.56 and 77.73) in peach and pear trees,
respectively. These means for apricot trees over the o year 2014/2015 were higher
for the northern direction (116.39 / sample), followed by eastern site (109.01 /
sample). Mohamed, (2006) mentioned that P. pentagona prefer north direction in
peach trees which contracted the present results on peach and pear trees. This could
due to the difference of the two location of study and the direction of wind that is an
important factor affecting the dispersal of the crawlers.

Table 5: Average numbers and percentages of P. pentagona on different directions of peach trees at
El-Beheira Governorate (Nubaria district) during two seasons, 2013/2014 and 2014/2015.

1* season 2" season
Direction 0
Mean +SE 0 of the .total Mean +SE % of the total population
population
East 202.14+14.28" 36.89 230.15422.1° 33.73
West 89.3749.42° 19.9 122.64+12.97° 17.97
South 109.03+£10.87¢ 16.31 138.81+12.01° 20.34
North 147.29+13.3" 26.89 190.56+18.08" 27.93
L. S.D. 34.06 47.16

Table 6: Average numbers and percentages of P. pentagona on different directions of apricot trees at
El-Beheira Governorate (Nubaria district) during two seasons, 2013/2014 and 2014/2015.

1% season 2" geason
Direction o
Mean +SE 0 of the 'total Mean +SE % of the total population
population
East 94.93+8.91*° 27.3 109.01+6.99*" 26.97
West 73.12+16.64"¢ 21.03 94.06+9.85* 23.27
South 81.1+7.21% 23.32 84.69+8.91" 20.95
North 98.53+8.75" 28.33 116.39+11.19* 28.79
L.S.D. 2231 26.3

Table 7: Average numbers and percentages of P. pentagona on different directions of pear trees at
El-Beheira Governorate (Nubaria district) during two seasons, 2013/2014 and 2014/2015.

1% season 2" season
Direction 0
Mean +SE 0 of the 'total Mean +SE % of the total population
population
East 63.21+£7.22% 32.15 88.57+11.13* 30.96
West 35.75+4.52¢ 18.18 57.474+6.31" 20.1
South 43.29+5.37" 22.02 62.3+8.18" 21.78
North 54.37+8" 27.65 77.73+8.51*" 27.17
L.S.D. 18.08 24.46
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The value of angular deflection from the east site which apparently tended the
highest density of population was 18°.74 and 25°.71 towards the north in peach trees
through the 1% and 2™ seasons, respectively (Fig. 1). These results showed that East
direction followed by North direction were preferred by the various stages of P.
pentagona as distribution direction. In case of apricot trees the value of angular
deflection from the north site which apparently tended the highest density of
population was 38°.63 and 47 .44 towards the east site through the 1% and 2™
seasons, respectively (Fig. 2). Concerning pear trees these values of angular deflection
were 21°.97 and 26 .38 from the east site towards the north (Fig. 3).

A) . B) §

w E w E

5
s
Fig. 1: Directional preference of peach trees by P. pentagona:
A) The 1* season of 2013/2014 at east northern 18° 74°
B) The 2™ season of 2014/2015 at east northern 25° 71"
N B) N
A)

W E w E

3 s
Fig. 2: Directional preference of apricot trees by P. pentagona:
A) The 1* season of 2013/2014 at north eastern 38° 63°
B) The 2" season of 2014/2015 at north eastern 47° 44
A) N B) N

W E w E

5 5

Fig. 3: Directional preference of pear trees by P. pentagona:
A) The 1* season of 2013/2014 at east northern 21° 97°
B) The 2" season of 2014/2015 at east northern 26° 38"
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These differences in their distributions might be attributed to the effect of the
wind direction or the duration of trees exposure to the sun rays. Such deduction seems
to be logic in the light of the fact of the angle of the sun, the insects on east and north
sides will get more degree day accumulation than insects on west cardinal directions.
These results are important in the development of pest control programs.
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