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ABSTRACT: The present study covered all areas cultivated with fruit trees
in Al-Qasir district Karak-Jordan.These areas represented about 3% (12694
hectares) of the total areas of Al-Qasir district.

The study was conducted during the period elapsed between 1996 and 1938.
During this period, 18 species of insects, belonging to § orders represented
15 families, were collected and their biology was studied. Four of these
species were found attack olive trees, two aftacking grape vine, two were
attacking fig trees, two were attacking apple trees, two were attacking
pomegranate trees, one was attacking aimond, and five were attacking more
than one fruit crop .

Environmental factors prevailing in the studied area were recorded, in order
to clarify the insect life cycle and yearly generations.
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INTRODUCTION:

The fruit trees in Al-Qasir district-Karak-Jordan have been attacked by
several insect pests, causing large losses of fruit and lowering its market
value {El-Mosa, 1981). Fruit trees have a long production period,within which
they are subjected to various biotic and abiotic harmfull factors. The most
important of which are insects, particularly those which have destructive
action on the assimilation organs of the plants.

The study was carried out in Al-Qasir district-Karak which covers an area
about 42313.2 hectares, laying between longitude 35°45' latitude 31°-16". The
average rainfall 385mmfyear in high lands which have an altitude around 700-
1000 m {Al-Qasir epartment of Agriculture; 1938). )

The aim of the present work is to cover species of insects prominhant in
the study area and to give detailed ocbservation on their biology and life cycle,
to enable further research aiming at their biological control, and to avoid the
use of chemical pesticides, which may endangare both the human health and
the environment.

In order to achieve this aim, this work was conducted to provide
information concerning morphology, biology and hosts of some pests in the
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studied area, there were no studies or researches has been done in the area
up to date (Sharaf; 1987).

MATERIALS AND METHODS

The present study was carried out in Al- Qasir district, Karak-Jordan. Fruit
trees different orchards were examined weekly and harmfull insects were
collected by hands, aerial net traps , aspirater, sex pheromone traps, light
traps and colour traps. Several methods were used for killing, mounting and
preserving.

Infested fruit trees were subjected to close observation and studies in
both field and laboratory. Different size of mesh wooden cages, Muslin
clothes and large glass containers used in field under natura! conditions and
in laboratory, Insects were examined daily to monitor period of different life
stages and to observe their biology and determine number of generations in
each year,

Some insects identification was confirmed by different specialists in
International Institute of Entomology and Zoology in Austria {Institut fur
Zoologle der Universitate, Innsbruck) and Germany (Lehrustuhl Fur
Angewandte Zoologie Der ludwig-Maimilians-Universitat-Munchen)

RESULTS AND DISCUSSION

Insect species arrangement and taxonomy were based on the anaiytical
key used by (Borror, et a/;1989) weekly field observations date provide us
with different life stages for insect species attack Fruit trees in study area.
under naturai field condition were also shown below.

. HOMOP TERA

A. PSYLLIDAE

1. Euphyliura olivina Costa

(Olive psylla)

Host plant: Olive.

Egg: Oval with pedicel; yellow to green in colour.

Nymph: Oval-shaped, wing pads occur during second larval instar, nymphs
are covered with waxy white material like cotton, last nymphal instar 1.5mm
long . '

Adult: Yellow to greenish brown in colour, wings covered with small brown
spots and held roof like during rest, it is 2.5mm long.

Biology: In studied area the species produces only two generations a year,
the overwintering is possible at every stage. This is in agrement with the
results of (Bene, et a/;1997).The adult emerged from late April and complete
first generation towards late May on buds and flowers, second generation
started from late May to early August on fruit. Female deposites egg masses
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on the buds and leaves during early March to hatch within two weeks,
Nymphs have 5 instars that feed for 5 weeks on plant juice and cover
themselves with white waxy material and secreting honey dew (Mustafa, and
Najjar;1985).

B. APHIDIDAE

2. Aphis punicae Passerini

(Pomegranate aphid)

Host plant: Pomegranate.

Egg: Oval, bright white in coiaur.

Nymph: Olive green to yellow in colour resembles parent. ’
Adult: Alate forms thorax and head biack in colour,abdomen green to yellow,
siphunculi black. Apterous forms yellow to green, siphunculi small with
setae. ltis 2 mm long.

Biology: More than 20 generations a year overwinters in egg stage, nymphs
occur from early March and Aprit (Karuppuchamy, et al. 1998) then produce
parthenogenetically.

C. COCCIDAE

3. Ceroplastes rusci L.

{Fig wax scale)

Host plant: Figs.

Egg: Oval cylindirical-shaped; early stages yeliow and later stages red in
colour, it is 0.27mm long.

Nymph: 0.32mm in length, with three instars, early instar with three pairs of
legs and covered with waxy scale, Last instar star shaped with 15 white waxy
appendages. .
Aduilt: Female size {(4x3.5mm) covered with white waxy scale hemispherical
shaped with 8-sheets; upper sheet the largest one, winged male occurs rarely
. with white wings and body red in colour. it's 1.3mm long.

Biology: This species in studied area showed only two generations a year,
spend the winter as an adult (female); and egg or second nymphal stage
(Talhouk, 1969). Female lays around 1000 eggs parthenogenetically under it
is wax scale during late April and early May for first generation and during
June for second generation, life cycle short take about 40 days, eggs
occupied a period of 5 days , hatching nymphs lasted 35 days.

4. Parasaissetia oleae Bern

(Black olive scale)

Host plant: Olives.

Egg: Oval-shaped, first white turns to dark, it is 0.3mm long .
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Nymph: Oval shaped two instar, first nymphal instar 0.4mm long with six-
segmented antennae, second Instar 0.8mm long and 6-segmented antennae,
and waxy material with a distinictive (H} shape mark on back.

Adult: Oval, elongate-shaped black to deep-coloured, (5x2.5mm) in size,
antennae 8-segmented, female covered with brown waxy material;
distinguished with H-shaped letter dorsally.

Biology: Studied area showed two generations a year for this insect, it
spends the winter in second nymphal stage, female after mating lays 100
eggs in mass under it's wax scale during April for 1.st generation and late
October for second generation, eggs occupied a period of 7 days. The
nymphai period lasted 36 days during summer and 136 days during winter
(Arambourg; 1984). ‘

iI. COLEOPTERA

A. SCARABAEIDAE

1. Tropinota squalida Scop.

(Flower chafers)

Host plant: Appie, grapevine.pear.

Egg: Spherical-shaped, early stage white turns to dark brown before
hatching.

Larva: curved, cylinderical-shaped larva white in colour turns to deep brown
befor pupation. '

Pupa: White in color, pupate inside mud cell in soil, resembles parent.

Adult: Bright black coloured, body covered with yellowish green 1Tmm length
hairs, elytron wing distinguished with twelve white spots; body length 15mm.
Biology: In studied area there is one generation of the beetle per year and
overwintering occurs in the adult stage, transfer at the beginning of spring in
April to tree flowers, mated female lays eggs inside soil at depth of 5cm; eggs
hatch during one week into larva which fed upon organic material in soil for
50 days and pass through three instars, then pupate inside mud cell in soil
(Al-Abbadi, et al ;1998).

B. BUPRESTIDAE
2. Capaiodis tenebrionis L.
(Peach capnodis)

Host plant: Almond.

Egg: Very small oval-shaped, white coloured, it is 1mm length.

Larva: Apodous, white-coioured, brown head equipped with strong jaws,
body 10-segmented first one enlarged enough and covers head, last larval
instar is 65mm Jong.

Pupa: Obtect resembles adult in shape white in colour, 35mm long.
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Adult: Black coloured beetle covered with white dust and it is 27mm iong’,
thorax upper side distinguished with 4 bfack spots for each side, it is 37mm
iong.

Biology: Observations indicated one generation a year. Adults occur
between early May and late September, female after mating lays 100 eggs in
tree bark crevices near trunk basal part, eggs hatch within one week during
March and April, larval period exceeds one year and pupal stage lasts 3-5
weeks,

C. SCOLYTIDAE 7 '
3 Phloeotribus scarabaeoides Fab
{Olive neiroun)

Host plant: Olives.

Egg: Oval-shaped very smail, white yellowish in colour.

Larva: Curved-shaped Apodous, body white to pale yellow in colour,
scarabei form larvae with red head, grub 3mm long when full grown.

Pupa:; Obtect, white, it is 3Imm in length.

Adult: Oval-shaped beetle 2.5mm fong, black or dark brown, body covered
with smal! grey hairs, antennae lameliate type.

Biology: Observations indicated three generations a year it overwinters in
aduit, larval and pupal stage, mated female lays 100 eggs around mother
chamber under bark, larval activity begun in February bores paraliel galleries
2.5cm length under bark vertically to mother chamber, 5 instars larva fed with
cambium take about 21-30 days then pupate under bark for 7-10 days
{Armbourg; 1984).

4. Scolytus mediterraneus (Ratz)
{Stone fruit bark borer)
“Host plant: Aimond; peach.
Egg: Small spherical-shaped , white coloured, 1.7mm long.
Larva: White apodous, last larval instar 3Imm length .
Pupa: White, resembles parent, 2.3mm long.
Adult: Small cylindirical-shaped, black to dark brown it is 2.5mm long; with
small black head and elytron has longtudinal punctures.
Biology: Observations indicated two generations of the beetle per year and
overwintering occurs in the larval or pupal stage inside tunells under bark.
Adult emergences from holes begin in mid March, female after mating lays
150 eggs during one moenth, hatching larvae built secondary vertical
tunnelies to main mother tunell. Fed and developed towards end of season to
pupa and adult (Mustafa, 1986).
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ill. DIPTERA

A. TRYPETIDAE

1. Dacus (Bactrocera} oleae Gmel

{ Olive Fruit fly)

Host plant: Olive.

Egg: elongate white coloured and it is 0.8mm long .

Larva: grub like, narrowing anteriorty, apodous white and it is 7.5mm long
when full grown.

Pupa: Varil shaped, yellowish brown it is 4mm long.

Adult: Yeliowish chestunt, wings membranous yellowish-coloured, with
brown veins, wing-span 11mm, compound eyes bright green, brown
abdomen distinguished with three black spots, thorax brown with three
longtudinal dark bands and it is 5mm long {Abou Ghadir; 1966)

Biology: In studied area there was three generations of the fly per year, the
first occured during June-~July; the second during August-September and the
third during September -October, overwintering occurs in the pupal or aduit
stage, fly completed it's life cycle in 45 days. Females after mating lay around
200-250 eggs individually at 1mm depth inside fruit by ovipositor, the eggs
hatch in about 2-19 days, hatching larvae boring inside fruit for three weeks
(Mustafa et al.,1987), they pass through three feeding stadia, then pupate
inside soil during autmn, the pupal stage last about 2 weeks (Guario and
Notte, 1997).

B. LONCHAEIDAE

2. Lonchaea aristellae Beck

{ Fig Fruit fly)

Host plant: Fig.

£gg: Oval-shaped, white; with dark colour in apical part, it is 0.9mm.

Larva: elongate; apodous maggot tapering to head, white and it is 0.9mm
long. )

Pupa: Obtect, covered with cocoon, brown in colour and it is 4mm long.
Adult: Biack metallic biue midges, eyes red, legs brown, transparent wings
with pale coloured veins, and it is 3.5mm long.

Biology: Observation indicated three generations a year, the winter is
passed in the pupal or adult stage inside soil at 5mm depth, female after
mating lays 2-4 eggs for each fruit by ovipositor; during May and June, the
egg stage lasts one week, the larva penetrate fruit and fed for 10-20 days and
pass through three instars, last larval instar fall down and pupate inside soil
at 5cm depth, pupation period lasts 7-10 days, adult live for two weeks.

C. TEPHRITIDAE
3. Ceratitis capitata Wiedemann
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(Mediterranean fruit fly)

Host plant: peach; fig, grapevine.

Egg: Banana-shaped , creamy white coloured, narrowing towards apex tmm
long.

Larva: Elongate. conical-shaped maggot yellowish white, last larval instar
8mm long. .

Pupa: Varil in shape, pale to dark brown, it is 4.5mm long.

Adult: Yellow head, large compound eyes bright red to blue in colour,
antennae brown; membranous wings covered with brownish bands and
spots; Abdomen has two light coloured rings and the thorax is irredularly
patterned with white or black and skull shaped on frontal part, male has
appendages frontally between antennae, it is 5mm long.

Biology: The fly indicated three generations in a year in Al-Qasir area
because of limited host plants, and overwintering occurs in the aduit and
pupal stage, one week old female after mating deposits eggs in masses 8-10
eggs each and total about 300 eggs in plant tissue by ovipositor to hatch
after one week hatching larva fed on plant tissue for two weeks with three
moulting instars then pupate inside soil at 5cm depth, last ten days and total
life cycle about one months during summer and two months during winter,
adult fed by nectar & honey dew {Shoukey and Hafez, 1979}.

D. DROSOPHILIDAE

4.Drosophila melanogaster Meg.

(Fruit fly)

Host plant: Decaying fruit, grapevine, Apricot.

Egg: Oval with two appendages, bright white in colour it is 0.5mm long.
Larva: Transparent, colour changes according food material it is 5mm long.
Pupa: Yellow turns to brown and it is 3mm long.
‘Adult: Eyes red in colour, yellowish-coloured smail fly, 2.5mm long with
black line on abdomen.

Biology: Observations indicated more than 20 generations a year, it has a
short life cycle (8-10 days); mated female deposited 200 eggs on decaying
fruit or vegetable, eggs hatch in 24 hours, hatching larva three instars fed by
fruit flesh for four days, pupation period takes 5 days.

IV. LEPIDOPTERA
A. COSSIDAE

1. Zeuzera pyrina L
{Leopard moth)
Host plant: Apple.
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Egg: Ovai elongate-shaped, reddish yellow to red brown in colour, it is 1mm
long.

Larva: Cylindrical, background colour whitish to dark; yellow with black
tubercles on the dorsum, head, prothorax and last abdominal tergite brown,
it is 60 mm when fuil grown and 8mm in width

Pupa: Cylindrical brown to yellow colour, 35mm long and 8mm in width.
Adult: Butterfly average length 27mm and 65 mm wing-span fore wings white
with numerous rounded metallic blue spots which developed on apple,
female antennae filiform, male bi- pectinate, thorax has 6 blue spots, three for
each side (El-Defrawi, et al: 1967).

Biology: The observation in studied area showed one generation of the
butterfly per year, one week old nocturnal female after mating deposits
around 200 eggs inside stem and branches crevices during August,
September and October eggs hatch in 10 days, hatching larva bore inside -
wood upward in trunk and branches, larva have 7 instars lasts 7 months,
pupal period one month during May and June (Bodenheimer and Klein, 1927).

B. TORTRICIDAE

2. Lobesia botrana schiff

(Grape-berry moth)

Host plant: Grapevine.

Egg: round-shaped, yellow when laid turns to bright, transparent before
hatching and it is 0.7mm long.

Larva: Grey to greenish covered with hairs 11mm long when full grown.
Pupa: Greenish brown, abdomen end has 8 hooks, larva found inside white
silken cocoon it is 9mm long and 3mm width.

Adult: Fore wings grey to greenish or yellowish coloured each wing with
grey and brown spots and olive green marginal setae, hind wings setae grey,
head and thorax greenish brown; it is 6mm jong and 12mm wing-span.
Biology: Observations showed 4 generation a year, the adult moth emerges
during April and May from pupal cocoons which have cover wintered in
between grape vine crevices and around grasses(Briere and pracros: 1997),
mated female deposites around (50-100) eggs individually , rarely in smail
group on new buds, eqgg period (8-10 days) larval duration fasted (17-18
days), pupal stage about one week{Ephtedar, 1996), in studied area 1st
generation extended from mid-January to late April, 2nd generation from
early May to late June, 3rd generation from early July to late August and the
fourth generation occurred between late August and late October (Al-Abbadi
and Al-Zyoud, 1999).

3. Cydia pomonelia. L
{Codling moth)
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Host plant: Apple.

Egg: Flat oval-shaped, white to pale yellow, 1mm long .

Larva: Body is white pink to reddish, brown head; pronotum and last
abdominal segment are brown, each segment bears small tubercles tufted
with setae; fully grown larva are 20mm long.

Pupa: Light brown inverted in a cocoon of white mesh Iength is 17mm
Aduilt: Grey-coloured in general, body length 12mm, wing-span 17mm,
forewings are bluish grey marked with fine brown zigzag lines with large dark
brown spot containing two transverse bands of gold colour at apical angle of
each fore wing, hind wings have réddish grey hairs, nocturnal species.
Biology: It exhibited three generations per year in this study, first generation
occured during April and May second during June-July and third generation
during August Septemeber (El-Mosa;1981), one week old female after mating
deposited eggs singly on the leaves or fruits during early March, early June,
early August egg stage lasted one week, larval period 20 days, pupal period
14 days, overwintering occurs as late stage larva in silken cocoon under
icose bark (Madanat, 1997).

C. LAYCAENIDAE

4. Deudorix (Virachola) Kiug

{(Pomegranate butterfly)

Host plant: Pomegranate.

Egg: Spherical, bright white to green; 0.6mm in diameter with ridges.

Larva: Green up on hatching changes to red when full grown, black head
and body covered with dark hair it is about 13mm in length.

Pupa: Obtect, red to brown,10mm fong.

Adulit: Both mate and female wings lower side grey, male wings upper side
bright a range with brown colour anteriorly and large brown spots on lower
part of hind wing, female wings upperside, bright violet to red with two spots
on hindwing anteriorly and posteriorly . it is 10mm long and 25mm wing-
span,

Biology: Survey indicated three generations a year, adult appeared during
March and April mating female laid eggs on flowers, fruits, stems and leaves
either singly or in group of 2-7 and total about 31 eggs incubation period 4-7
days, hatching larva bore inside fruit and fed by seeds, three instars larval .
period reached 24 days, than pupate inside larva tunell or on branches for 9-
14 days and main generation time is 45 days.(Karuppuchamy et al., 1998).

D. SPHINGIDAE

5. Hippotion celerio. L
{Grape sphinx)
(Grape hawkmoth)
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Host plant: Grapevine.

Egg: Rounded flat, first green turns to yellow, 2mm in diameter.

Larva: Range between green, brown, black, thoracic segment tapered
anteriorly and the first two segments have whitish black spots with re-curved
spine above the end of the body. it is 80mm when full-grown

Pupa: Brown, with clear proboscis, it is 60 mm long.

Adult: Sturdy grey with silver. stripes on the fore wing and wing-span of
. about 55-60 mm, hind wings have pale margins with silvery strip along the
back, It is 40mm long.

Biology: The observations indicated two generations a year, the moth
appears from early April, mated females deposited 50 eggs individually on
upper surface of leaves hatching in one week, hatching larva fed by leaves
tissue during May and June, pupae take place in the debris around base of
the vine inside silken cocoon, 2nd generation started in early July until end of
September.

Vi. HYMENOCPTERA

A.VESPIDAE

1. Vespa Orientalis \..

(Red wasp)

Host plant: Fig, grapevine {(Marcovitch, 1952)and predator on honey bees.
Egg: Oval-shaped white to brown colour measurment is (2.8mmX1.2mm}.
Larva: Spindle-shaped, apodous white, 25mm long.

Pupa: Exarate, white with grey eyes resemble adult in size and shape.

Aduit: Queen 35mm long, male 27mm long, worker 25mm, red and brown in
general with yellow strips and spots distributed over 3rd and 4rth abdomenal
segments, labral middle part and antennal basal part.

Biology: Fertilized queen occurs during autmn(fall) with slow down flight
searching for suitable place to spend winter. In early March and April the over
wintering queen looking for suitable place to built it's nest inside different
crevices., construct hexagonal cells to lay eggs hatched during 5 days to
larva which served by Queen at first then by older workers; larva has 5
instars lasts two weeks, spinding silken cocoon for four days then
transformed to pupa takes about 9 days, life cycle lasted about 29 days for
worker, 42 days for queen and 39 days for maie adult live 1-3 month.
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