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Abstract: The insect and mite pests attacking pear trees at Ismailia Goyern(?mte, Egypt, were surveyed thn.)ughoqt two
successive years 2005 — 2006 in two pear orchards of Suez Canal University, The survey covered .the existing insect
species causing damage. frequency of occurrence, period of occurrence and attacked plan_t_parts during two successive
blooming and fruiting seasons. Thirteen insect and mitf: pests belonging to twelve families f{om orders Homopte:‘:l,
Thysanoptera, Diptera, Coleoptera, Isoptera and Parasitlfom}es were repo_rded. The q?ost dom_mant a'nd econqxplcad y
important pests were a mealybug, Planococcus ficus, a scale insect, Aomd_:e![a aurantif, an aphid, Aphis gossypii, a}r: a
psyllid, Cacopsylie pyricola. A stem borer, Scofytus aeg;‘zptiacus, and a mlte,‘ Cenopa!pus. pul‘che::, were present in high
density. The less economically important pests were a mite, Tetranychus urticae, a fscale .msect, ’Chrys?mph.a!us ﬁc_us, a
thrips, Thrips tabaci, a leaf hopper, Empoasca lybica, a wax scale, Cerqplasres ﬂondens::s, a_frmt fly Ceratitis capitata,
and the termite Anacanthotermes ochraceus. Mealybugs were the most important and major insect pests that attack pear
trees in the first season, whereas in the second season Cacopsylla pyricola was the major pest. Temperatures and
relative humidity showed a significant effect on the population of such pests.
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INTRODUCTION

Pear is a deciduous fruit tree of economic
importance that is widely grown successfully in many
countries, including Egypt. However, its cultivated area
in Egypt is very small compared to other fruit crops as
mango, citrus, grapevine and peach. Moreover, this area
has decreased, especially in recent years. The reduction
in production has resuited in importation of fruit. The
cost of imported pears increased from $29,000 in 1993
to$ 498,000 in 2000 (FAO, 2000). In addition, a wide
range of insect species attack pear trees, causing a
significant and serious loss in the yield production; a 25—
30% loss was reported (Boldrev, 1985).

Although there have been many studies of the pests
that attack different fruit crops, the pear crop has not
been well studied. The present study was done to
contribute to understanding the population dynamics of
tnsects and mites attacking the pear trees during the
critical period of the yield production; ie., the
vegetation and fruiting period from March to June. The
seasonal distribution of these pests attacking pear trees
may open the possibility for using integrated pest
-programs against those pests causing the most economic
injury.

In France, Rieux er al., (1999) conducted a survey
of arthropods to determine the role of hedgerows and
ground cover management on their populations in pear
orchards. In Saudi Arabia, a general survey of
agricultural pests on fruit trees was performed by Abu-
Thuraya, in (1982). In Egypt, survey of mites was
reported by Zaher er al. (1973) and El-Halawany er af,
{1986) on deciduous fruit trees.

MATERIAL AND METHODS

Surveys of the insect and mite pests attacking pear
trees at Ismailia Governorate, Egypt, were carried out
throughout two successive vepetating and fruiting
seasons, from March 2005 until June 2006. Two pear

orchards at Suez Canal University were selected. The
first was located in the new farm, Faculty of Agriculture
of an area of 1600 m* included 72 pear trees (Le-Conte)
on the origin Pyrus communis. The second was located
in the old farm, Faculty of Agriculture, 4.5 Km from the
first site. Twelve trees of pear trees (Calyriana) were
situated in the old farm.

Five trees were selected randomly from every
location, one from every corner and the fifth from the
middle. Samples were taken from the selected trees
three times monthly. Four branches one-two years old,
20 cm in length were severed from four sites of the tree
and transferred in suitable paper bags to the laboratory
for proper identification of pests {Osman, 2004).
Laboratory identification of the specimens was made
either under the binocular microscope or after mounting
on microscopic slides.

All parts of the samples were inspected and
recorded; i.e., the branches length, number of leaves and
number of buds. Any existing major or minor insect and
mite pests were recorded and identified directly as much
as possible in the laboratory. Also, plant parts attacked
(leaves — wood — buds - fruits) were recorded (Tadros er
al., (1997). The numbers of the different pests attacking
pear trees during the blooming period were recorded at
the selected areas throughout the inspecting samples.

Records of the average temperature and relative
humidity, throughout the inspected periods were
obtained from the meteorological station belonging to
the Department of the Ministry of Agriculture at
Ismailia Governorate.

RESULTS AND DISCUSSION

The survey of insect and mite pests:

The survey revealed that the most important pests
attacking pear trees (from initiation sap flowing,
swelling buds and developing leaves until fruiting)
belonged to five insect orders and one order
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(Parasitiformes) belonging to class Acari. The nmin

insect orders included six families of Homoptera
(Aphididae, Pseudococcidae, Diaspididae, Coccidae,
Cicadellidae and Psyllidae), Thysanoptera, Diptera,
Coleoptera and lsoptera.

Survey of the insect and mite pests in pear trees and
the plant parts attacked by them are shown in Table 1.
Recorded pests could be divided into 10 groups;
Mealybugs, Aphids, Psyllids, Scale insects, Leaf
hoppers, Thrips, Stem borers, Fruit flies, Termites and
Mites.

One species of mealybug; the vine mealybug
Planococcus ficus (Signoret) (Pseudococcidae) was
found to cause serious damage to pear trees almost
during the whole period of the experiment. 1t mainly
attacks leaves followed by woody parts and was slightly
observed on fruits. This pseudococcid is distributed
throughout southem  Europe, South and North of
America, the Middle East and parts of Africa Jocelyn et
al., (2002). It is a polyphagous insect with a wide range
of host plants Walton and Pringle (2004) such as grapes,
figs, apples, and citrus, as well as more tropical crops
such as yams, mangos, and avocados Diane et al,
(2001). It causes direct crop loss of grapes due to
desiccation of bunches and unsightly honeydew
excretion. In Egypt Awadallah er al., (2004) found that
it becomes an economic pest, especially in the newly-
reclaimed areas.

The aphid, Aphis gossypii (Aphididae), was also an
important pest in pear orchards; sucking sap from leaves
and young shoots and found on flowers.

The European pear sucker plant louse, Cacopsviia
pyricola Foerster (Psyllidae), is one of the most
menacing insect pests of pear in many countries, As far
as the present authors are aware, no information was
previously reported for the presence of this pest in
Egypt. Psyllid insects were significantly recorded
mainly on leaves, flowers and buds. It feeds primarily
on phloem tissues and it is a host specific to certain
Pyrus spp. Bell and Stuart {1990) and Butt ef af. (1988)
reported that successful initiation of nymphal feeding
and honeydew production were strong indicators of host
suitability. Large numbers of winter forms leave pear
orchard in autumn to overwinter in nonpear habitats,
and return to pear orchards the following spring Horton
et al., (1994). The pear psylla secretes honevdew, which
serves as a substratum for the growth of a black fungus
that gives the tree a smoky, sooty appearance. Foliage
may wilt and drop to the ground. Trees that are heavily
infested for a long time produce little growth and set
fewer fruit buds. Fruit remains undersized, fails to
mature and may fall off the tree when only partly
grown. The tree shows symptoms from "psylla shock”
caused by the toxin the psylla have injected into it.
Prolonged infestations may kill the tree outright Angus,
(1999). Rieux et af., (1999) and Milaire (1988) stated
that the mainly phytophagous species on pear trees were
psylla and aphids.

Two species of scale insects, Aonidiella aurantif
and Chrysomphalus ficns {Diaspididae) existed all the
season: mainly on wood and rarely on leaves.

Few numbers of the Florida wax- scale insect,
Ceroplastes floridensis (Coccidae) were observed on the
wood and leaves. Hamad and Abd El salam (1985)
stated that the scale insects such as Ch. ficus and C.
floridensis attack pear trees.

Adults and nymphs of the leaf hopper, Empoasca
{vbica (Cicadellidae), were collected from leaves and
flowers of pear trees.

The thrips, Thrips tabaci (Thripidae), was also
recorded, especially on leaves, fruits and insignificantly
on flowers. Pear trees were also subjected to infestation
by the stem borer, Scolyfus aegypriacus (Scolytidae).
Hamad and Abd El salam {1985) mentioned that this
pest causes a serious damage to pear trees.

Pear fruits were infested with the fruit fly Ceratitis
capitata (Trypetidae). It is a common polyphagous pest
attacking more than 250 species of commercial fruits
growing in the Mediterranean area Fimiani, 1983;
Mahmoud, (1997). Papadopoulos et al (2001)
mentioned that the important hosts for the summer
generations of C. capitata are peach, fig, and in autumn,
pear and apple.

The termite species Aracanthotermes ochraceus
{Hodotermitidae) was infrequently observed on the
wood, in some samples. Tadros et al. (1997) mentioned
that the workers of this termite attack vineyard trees,
especially at the newly reclaimed lands.

The flat scarlet mite, Cernopalpus pulcher
(Tenuipalpidae), was a common pest on pear trees
during all period of study. The mature, immature stages
and eggs were observed on the wood, buds and leaves
and medestly on fruits. Another mite species,
Tetranychus urticae (Tetranychidae), was also recorded
on leaves, Shoukry ef al (1999) recorded the mites C.
puicher (C. and F.) on apple and T. wrticae on pear at
Ismailia, while Zaher ef al. (1973) recorded the species
C. lanceolatisetae Attiah on pear trees at Giza.

Some pest species were recorded infrequently, i.e.,
the scale insect Lepidosaphes uimi (Diaspididae), the
thrips Refithrips syriacus (Thripidae), the soft scale
insect Coccus hespridum L. (Coccidae), in addition to
mite species as Tydeus californicus (Tydeidae) and pear
mite Eriophes pyei Pgst. (Eriophyidae). [t is noteworthy
to mention that various natural enemies were also
recorded during investigation. For instance, larvae and
eggs of Chrysoperla carnae, coccinellid larvae, syrphid
larvae and nymphs of predacious thrips.

Moreover, some species of predacious mites were
found such as Cunaxa sp. (Cunaxidae), Cheyletogenus
ornatus {Cheyletidae) and Amblyssus sp. (Phytoseidae).

Population dynamics

The population dynamic of different pests attacking
pear trees during the blooming period at new and old
experimental orchards in season 2005 are shown in Fig.
l. The moderately changes in temperature and relative
humidity (%) were favorable to increasing of pest
populations, The pests reached their maximum
populations in the second decade of May when the
average of temperature and relative humidity were 25°C
and 50.5 % R.H, respectively, The results showed that
the most abundant and dominant pest species were the
scale insects, followed by mites then aphid, mealybugs,
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Table (1): List of insect and mite pests attacking different plant parts of pear trees during the blooming seasons, 2005

and 2006 in two pear orchards at Ismailia governorate.

. Damage plant parts
. Famil Orde —E
No.  Pest Ay rder W. L. FL Fr.
1 Mealybugs Pseudococcidae 4 +++ - +
Planococcus ficus
Aphid . .
2 aphis gOSSypii Aphididae - + + -
Plant lice )
3 Cacopsylla pyricola Psyllidae + + + -
Scale insects Homoptera
4 Aonidiella aurantii Diaspididae H + - -
Chrysomphalus ficus ++ - - -
Ceroplastes floridensis Coccidae + + _ —
Leaf hoppers ) .
5 Empoasca lvbica Cicadellidae - + + -
Thrips -
6 Thrips tabaci Thripidae Thysanoptera - + + -
Stem borers .
7 Scolytus aegypliacus Scolytidae Coleoptera +++ - - -
Flies . .
8 ceratitis capitata Tephritidae Diptera - - - +
Termites .
Y 4nacanthotermes ochraceus Hodotermitidae Isoptera + - - -
Mites .
- Tetranychidae Class: Acari + - -
10 Tetranychus urticae Order:
Cenopalpus pulcher Tenuipalpidae Parasitiformes ++ ++ - +

+ low populated pest, ++ mid populated pest, +++ a high populated pest and unrecorded pest in the collected samples. W. wood, L.

leaf, F. flowers and Fr. fruits.

leaf hopper, thrips and psylla in the new orchard.
However, in the old orchards the most dominant species
were mites followed by the mealybugs after that, thrips,
scale insects, leaf hopper and aphid, whereas the psyilid
was not recorded in this location.

In the new orchard, scale insects were observed in
low numbers with an average of (0.24 individual) on
pear trees from the beginning of the survey (March |,
2605) and increased gradually to reach its peak (7.37
individuals) during the second decade of May. The mite
populations showed two peaks; the first (1.57
individuals) during the second decade of April at 23.5°C
and 50% R.H. and the second (3.78 individuals) in the
second decade of May at 25°C and 50.5 % R.H. The
dynamic of aphid population was initiated with an
average of (0.28 individuals) during the first decade of
April at 18.5°C and 54.5 % R.H. to reach its peak (2.56
individuals) in the second decade of May. Mealybugs
were recorded with an average of (0.29 individuals} in
the second decade of March at 14.8.5°C and 55.5 %
R.H. which decreased gradually to zero in the first of
April, then back to occur to attain the maximum of 1.08
individuals in the second decade of May, 2005. The
dynamics of leaf hopper, thrips and psvlla were slight
and not constant. Leaf hoppers occurred in three
periods: first of April with an average of {0.03

individuals), third decade of April (0.15 individuals) at

22.5°C and 53 % R.H. and third decade of May (0.26
individuals) at 25.5°C and 54.5 % R.H. Thrips occurred
at two times in the First of March, 2005 with an average
of 0.09 individuals at 19°C and 52 % R.H. and the first
of April (0.18 individuals), whereas the incidence of
psylla initiated in the first of May with an average of
0.12 individuals to the end of season (June 1, 2005) with
an average of 0.49 individuals at 26.5°C and 55.5 %
R.H.

In the old orchard, the most dominant pest species
were mites foliowed by mealybugs. The mites were
present in high populations from the beginning of the
season (March 3, 2005) with an average of 19.71
individuals and increased gradually to attain their peak
(54.84 individuvals) in the first decade of May, then the
population strongly decreased to the end of season to
9.63 individuals {(June 5, 2005). Conversely, the
mealybugs were observed from the beginning of season
0.59 (9.63 individuals)} and increase regularly to reach
the maximum at the end of the season with an average
of 39.91 (9.63 individuals). The population dynamics of
other pest species were insignificant.

The population dynamics of different pests
attacking pear trees during the blooming period at new
and old experimental orchards in 2006 season are shown
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in Fig. 2. The population dynamics of various pests
especially mites were developed very quickly due to the
indistinct but regular changes in temperature and
relative humidity to reach their highest populations in
the second decade of April and the first of June when
the average of temperature and relative humidity were
21.2°C, 26.5°C and 53 %, 52.5 % R.H., respectively.

The obtained data showed that mites were the most
abundant pest species in both two orchards. Population
were highly abundant in the old orchard compared to
the new one and so were all other pest species except
aphids, psylla and thrips which were more abundant in
the new orchard.

In the new orchard, infestation of mites started from
the beginning of the season (March |, 2006) at 16°C and
55.5 % R.H. with an average of 0.94 individuals and
increased gradually to reach its maximum of 9.75
individuals in the second decade of April at 17.5°C and
53 % R.H. After that the population began to decrease
(4.98 individuals) to the second decade of May at 22°C
and 53 % R.I., then increased again to 6.37 individuals
by the end of the season (June 9, 2006) at 26.5°C and
52.5 % R.H. The psyllid population was initiated with
an average of 0.26 individuals at 22.5°C and 53 % R.H.
in the third decade of April and increased rapidly to
reach its peak (3.89 individuals) at 26.5°C and 51 %
R.H. in the end of May, then decreased slightly to the
end of the season (2.72 individuals).

The aphids started to occur with an average of 0.09
individuals in the third decade of March at 19°C and
534.5 % R.H. and increased to reach its peak of 3.71
individuals by the end of May, then decreased sharply in
the end of the season (0.74 individuals). Thrips started
to appear in the second decade of March at 17.5°C and
53 % R.H. with an average of 0.05 individuals and
raised slightly to the end of May (1.64 individuals) and
decreased again by the end of the season (0.5l
individuals). The mealybug population was observed in
the first of April at 18°C and 57 % R.H. with an avetage
of 0.16 individuals and gradually increased to the
second decade of May (0.68 individuals) and decreased
to the end of season (0.33 individuals). Leaf hopper
occurred with the beginning of April, with an average of
0.04 individuals and up to 0.19 individuals by the end of
season. Scale insects were recorded relatively from the
beginning to the end of season, with a range from 0.34
to 0.17 individuals.

In the old orchard, the most dominant pest species
were mites, followed by mealybugs. The high
population of mites was initiated from the beginning of
the season (March 2, 2006), with an average of 31.53
individuals and increased to show two peaks; the first
(492} individuals) during the second decade of April
and-the second (63.12 individuals) by the first of June.
Afterwards, it decreased to the end of the season (June
12, 2006), with an average of 12.32 individuals at
25.5°C and 54 % R.H. The population of mealybugs
increased slowly to reach its peak with an average of
1.09 individuals in the first of June and then decreased.
Leaf hoppers were the nest most important pest in the
density which occurred in the third decade of April,

with an average of 0.11 individuals, and 0.12
individuals by the end of the season.

The population of thrips increased from the
beginning of the season, with an average of 0.07
individuals to reach its peak of 0.89 individuals in the
first of June and decreased to 0.63 individuals by the
end of the season.

Scale insects occurred rarely during the study.
Psylla was recorded in the second decade of April, with
an average of 1.08 individuals and slightly decreased to
the end of season (0.32 individuals). Aphids did not
occur regularly and were present in fewer numbers than
in the new orchard.

CONCLUSIONS

I} Survey of insect and mite pests attacking pear
trees at Ismailia Governorate, Egypt showed the
presence of thirteen insect and mite pests belonging to
twelve families from orders Homoptera, Thysanoptera,
Diptera, Coleoptera, [soptera and Parasitiformes.

2) The insect and mite pests attacking pear trees at

Ismailia could be divided into two divisions according
to their economic importance, degree of damage and
population density throughout the experimental period
of survey as a major and minor pests. The major and
most economically important pests were the mite, C.
pulcher, the scale insect, A. aurantii, the mealybug, P.
ficus , aphid, A. gossypii, psyllid, C. pyricola and stem
borer, S. aegyptiacus. Whereas, the less economically
important arthropods, rated as minor pests were the
mite, T" urticae, scale insect, Ch. fics), thrips, T. tabaci,
leaf hopper, E. lybica, wax scale insect, C. floridensis,
fruit fly, C. capitata and termite, 4. ochraceus.
3) The population dynamics and the degree of
infestation by various pests were related to weather
conditions. The moderate increase in temperature and
relative humidity in 2005 were favorable to cause
increases in pest populations. The recorded pests
reached their maximum populations in the second
decade of May when the average of temperature and
relative humidity were 25°C and 505 % R.H,
respectively. However, the population dynamics of
various pests, especially mites, developed very quickly
due to the indistinct but regular increase in temperature
and relative humidity to reach their highest populations
in the second decade of April and the first of June
wherever the average of temperature and relative
humidity were 21.2°C, 26.5°C and 53 %, 51 % R.H,,
respectively.
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