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Whitefly Pest
Family Aleyrodidae

Prepare by Dr. Abdul-Jalil Hamdan Hebron University,
Palestine 2006

Introduction:

Aleyrodidae is one of the most important families of order Homoptera.

The whiteflies are minute (1 to 3 mm), soft-bodied insects that look
like tiny moths.

Wings are opaque whitish and covered with a whitish powder.

The hind wings are nearly as large as the front wings, a good character
for distinguishing them from aphids, psyllids and scales.

There are more than 1000 whitefly species in the world.
Tobacco whitefly - Bemisia tabaci (Gennadius)
Greenhouse whitefly, Trialeurods vaporariurum
Whitefly Pests of Citrus

1. Citrus blackfly

2. Citrus whitefly

3. Cloudy winged whitefly

4. Wooly whitefly

Bemisia tabaci (Gennadius)
Bemisia tabaci is one of the most pestiferous of the group.

It has been reported as a serious pest of cultivated crops in tropical and
subtropical areas including:

Africa, Asia, Central America, South America, and the West Indies
where it is also known as the tobacco whitefly and cotton whitefly.

HOSTS

B. tabaci has an extremely wide host range.

It attacks more than 500 species of plants from 63 plant families.
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* It has been found on the following crop plants: avocado, broccoli,
cauliflower, Chinese cabbage, cucumber, eggplant, green bean, guava,
hibiscus, lettuce, poinsettia, pumpkin, rose, soy bean, squash, tobacco,
tomato, watermelon, and zucchini.

BIOLOGY

» Whiteflies have six life stages: egg, three larval stages, pupa and the
adult.

* The development time of this insect from egg to adult may range from
15-70 days dependent upon temperature and plant host.

* Development occurs in temperatures ranging from 10 to 32°C. 27°C
appears to be the optimal temperature for development.

* Overlapping whitefly generations occur throughout the year.

Q=Q‘Jﬂ Aegalill Ay ) A ataiy)) —
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DAMAGE

B. tabaci is recognized as an important pest on many crops.
* Three types of damage may be caused by the tobacco whitefly:

1) direct damage,
2) indirect damage (honey dew)
3) virus transmission

MANAGEMENT

* Combination of cultural practices and chemical application

» The use of sound cultural practices that may avoid, delay, or lessen the
severity of the tobacco whitefly infestation is a good foundation to
begin with.

» Careful selection of insecticides can help regulate tobacco whitefly
populations to reduce losses not due to pathogenic organisms.

« Little can be done to reduce losses due to virus diseases.
Cultural Control

* Barriers such as row covers (e.g. Mosleen), and repellent mulches

* Intercropping

Cucumber planted in alternating rows 30 days before tomato delayed
infection of the tomato with the whitefly-vectored tomato yellow leaf curl
virus.

Host Plant Resistance

* A trial conducted in Sudan on the susceptibility of eight tomato
varieties for tobacco whitefly infestation reported low numbers of
whitefly eggs, nymphs and adults on the tomato varieties Red Cloud
and Strain B (Kisha, 1984).

Biological Control
* Parasites:

There are 19 previously described parasites belonging to the Encarsia and
Eretmocerus genuses, as well as many more yet un described, that attack
the tobacco whitefly.

 Predators:
There are many predators that will attack whiteflies:

Hemiptera: Anthocoridae :
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Orius laevigatus against B. tabaci

Miridae: Macrolophus caliginosus, against GHWF
Coleoptera: Coccinellidae,

Neuroptera: Chrysopidae, Hemerobiidae,

Diptera: Syrphidae,

Hymenoptera: Formicidae,

Araneida: spiders

Acarina: Phytoseiidae, mites

* Fungi:

Although many fungi have been found in association with Bemisia, only
Verticillium lecanii, Paecilomyces fumosoroseus, Peacilomyces
farinosus, Aschersonia aleyrodis, and Beauveria bassiana have been
demonstrated to be pathogenic.

CHEMICAL CONTROL

» Conventional chemical control of the tobacco whitefly is difficult to
achieve because of the distribution of the immature forms primarily on
the underside of the leaves, with older larvae and pupae located lower
in the plant canopy

» Several new materials, including systematic, insect growth regulators
and new pyrethroide insecticides, appear promising,

» however, the resistance phenomena suggests that their efficacy will be
of a limited duration.

o Current reliance on chemical control must be considered to be a
temporary measure until a satisfactory IPM program can be developed.

* Repellence has also been reported using Nicotiana extracts.

* Many currently registered pesticides are very detrimental to natural
enemies.

* Insecticidal soaps and oils, and pesticides containing neem are a few
compounds that allow some parasite and predator activity.
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INTEGRATED PEST MANAGEMENT

The use of many pest control methods in a well organized and
harmonious way in order to achieve long-term pest control.

s iU Alalsial dadlsall
Aal tiaaa g A2 gia g Aatiia by yhay Y Aadlsa b 5k B0 aladid

PRINCIPLES OF INTEGRATED PEST MANAGEMENT

ALolSial) dadlSal 00l

¢ PEST IDENTIFICATION &)\ jasis

¢ THRESHOLDS AND INJURY LEVELS &) asy Al al Gl i Laal
é-\bﬂfﬂ\

¢ MONITORING METHODS 43 a1 3k
¢ METHODS OF CONTROL aailsa) (3 h

PEST IDENTIFICATION
AN Laddia

WHY IS CORRECT PEST IDENTIFICATION IMPORTANT?

WA pasids Ll A L

¢ To determine if the pest is a key pest 4wy A8 @ilS 13) Lo yaas

¢ To determine what pest control methods should be utilized
Lt i (A1 dadlcal (3ob yaaT @
¢ Because incorrect identification can result in ineffective
pest control measures

dadlsall (gphal Allad ase ) a7 480 ¢ BN addald (N @
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KEY PEST a8 4aY)

Not always the most numerous pest, but the one which can
cause the most significant damage

LS S5 ) ually Canad (8 g dpadl Y ) gl 8 g L3 28N A

WHY IT IS IMPORTANT TO KNOW THE LIFE CYCLE OF THE PEST
YN 5l 5199 U jpe Lt b Lo
¢ To determine when the pest is most vulnerable to control
practices
dailall Lpdus ASY) Alda jall yaail @
¢ To determine if a pest is approaching or at a stage of
potential danger to a crop
Jeaaall o pall Lupeal) Ua pall Cpa ik o) Culua g 2B A8V ilS 1Y) La Qaasl @

INSECT LIFE CYCLES & jdal 5a 52

424 Egg
4, Larva
si,% Pupa
ALis 5 pda Adult

EVALUATING THE DAMAGE DONE BY PESTS

AL B jall ) pudall s
¢ To determine if the damage is still fresh and if the pest is still there,
causing damage
f oo Gamad 135 Y ABYY s 13 9 Uata ) pudal) A 1Y L auaal @
¢ To determine if the damage is definitely pest related and not due to
other factors
a3l AL Uiy j el AS 13 La 2003 @
¢ To determine if the damage will lower the value of the crop or if the
damage is tolerable

Welaad cSaal 433al Gais el f ) Jgnanad dash gl i el S 1 La i @
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IMPORTANCE OF MONITORING 4 jalt 4aai

¢ To assess the pest situation and determine what sort of
pest activity is occurring )
5 ) Al bl 430 o ayaad g ABY) puda g pslii @
¢ For decision making
caliall AN JATY @
¢ To predict pest problems before they occur
QY 54l 3 gay il @
MONITORING METHODS AND PROCEDURES
4 yal) Jilugy @k
¢ Monitoring Guidelines i a1 Jus
# Monitoring Methods 48 a0 3k

MONITORING GUIDELINES 41 alt it
WHAT TO LOOK FOR !5 Il

¢ Presence and evidence of pests 4Vl a2y
+ Presence of natural enemies dggaadl gle¥l 292
¢ Evidence of damage all 1529

-nature of damage — _all ¢ o
-where the damage is found - 3, &3l 329
-is the pest still present - 33323 Y1 )15 Y Ja

FREQUENCY OF MONITORING

3y 550l 4l 5l

¢ At regular intervals dubiiia i 8 o 48
¢ Determined by the biology of the pest & by the crop

Jgaaall g,:,ié‘z\ L ol gy ama 480 jalt il 538 aaas
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Types of monitoring methods
A8 iy g 5k

Visual Counts Pheromone traps Sweep Nets Field History

Visual Counts over a Representative area

Counting the number of pests present per plant, per
leaf, per fruit, per terminal or per area bases

+ Damage counts which estimate pest damage on a per plant,
per area or per fruit bases.

PHEROMONE TRAPS
¢ Sticky traps which use pheromone bait to attract insects

SWEEP NETS

¢ Need to use a standardized sweep
¢ Sampling locations need to be consistent

IPM THRESHOLDS
Set levels that a pest population must reach before
treatment to control the pest can begin.

alSiall dadlSall 8 el Ji A8V 4 Joai of g 53 ) aal
CHARACTERISTICS OF THRESHOLDS

zoal aall jailiad
¢ May change with different stages of crop development
¢ Can vary from variety to variety
¢ Can be developed by the grower to suit their IPM needs
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¢ Must be constantly revised to account for new pests, new
varieties, new management practices, new marketing
standards and variation in commodity prices

TYPES OF IPM THRESHOLDS
Alalsiall dadisalf 8 Ao o) 3 gaall g1 gl

IPM
ECONOMIC DAMAGE ECONOMIC AESTHETIC DEGREE
INJURY DAY
THRESHOLDS MODELS

THRESHOLDS |THRESHOLDS THRESHOLDS

ECONOMIC THRESHOLDS
gl galaliy) sl

The pest density at which some control should be exerted to
prevent a pest population from increasing further and causing
economic loss

Examples of Economic Thresholds
Black Cutworms in corn:

Apply a post emergence rescue treatment when 3% or more
of the plants are cut and the larvae are still present

Leaf Miners in melons: Chemical treatment is recommended if
an average of 15 to 20 un-parasitized larvae per leaf are found
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ECONOMIC INJURY LEVELS
$obai®y) ) pall 3a
¢The lowest pest density at which economic damage occurs.

oThis threshold is reached after the economic threshold is
passed.

Example of Economic Injury Level

¢ Beet Army Worm on Melons:
If the army worm begins feeding on fruits

AESTHETIC THRESHOLDS
() ) pall g jalf aal)

The level at which a pest causes an undesirable change in the
appearance of something, typically ornamental plants.

This threshold is use by homeowners and in parks and other
public places.

Examples of Aesthetic Thresholds

Spiders: Spiders that make large webs which people may find
offensive

DEGREE DAY MODELS

& These models are used to predict the emergence of the first
generation of an adult pest, typically after winter.

& These models are based on the time of the year and
temperature

Thresholds are developed using the following factors as

guidelines: g sall a3 il

¢ How large the pest population can grow before it causes damage

¢ How much damage can be tolerated

¢ Amount of damage that can be prevented by control measures.

¢ Monetary loss associated with various levels of damage.

¢ Monetary cost of the control measures and is the control method
effective.

¢ The history of the field, it's pest problems in the past and the
distribution of these pests.

¢ Ultimate destination of the crop, what is the standard of the end user.

¢ Establish a treatment level that keeps the pest population small
enough so it does not cause an unacceptable level of damage.

i_ﬁbjni '."“n" ”’.n dalii,)) T——
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Importance of Thresholds
Zoadl aadl aaal 4
¢ For decision making on scheduling of control and what
control methods to use
¢ To establish the optimal amount of control which can be
used to minimize risks of economic damage and
environmental hazards

Leaf miners in cucumbers

Monitoring Method:

Placing white Styrofoam or plastic pans at the soil level
below the plants throughout the field to collect larvae as they
drop and pupate.

The pest population measurement level is pupae/pan/day.

Leaf miners in Cucumbers
Economic and Economic Injury Thresholds

1200

1000 +
/ ECONOMIC INJURY
THRESHOLD AREA
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600 +

Yield

400 +
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Tomato Fruitworm
Monitoring Method:

¢ The critical period for monitoring begins at flowering and
lasts until the green fruit stage.

¢ Counts of fruitworm eggs are made from the leaves below
the inflorescence (flowers).

¢ Thirty leaves are sampled randomly through out the for
viable eggs.

¢ The pest population measurement level is eggs per leaf.

Tomato Fruitworm
Economic and Economic Injury Thresholds

800

700 {
600 |

400 -

yield

300
100 +

0

0 02 OI.4 06 018 1 1.2 1I.4 1:6 18 2 22 24 26 28 3
Pest Population (eggs per leaf)

Thrips in cucumbers

Monitoring Method:

¢ Monitoring should begin in the early stages of the crop.
¢ A sampling of 50 randomly chosen leaves in a small area,
around 0.5 acres.

¢ The pest population measurement level is number of Thrips
per leaf.
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Thrips in cucumbers Economic and Economic Injury
Thresholds
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Melon Fly in Tomatoes

Monitoring Methods:

¢ Monitoring is done on both young and mature fruit.

o Twenty-five fruits are checked randomly in the field for
damage, such as a water soaked appearance in mature fruit
and distorted appearance in young fruit.

¢ The pest population level is number of damaged fruit

Melon Fly in Tomatoes
Economic and Economic Injury Thresholds
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METHODS OF CONTROL
dadgal) 3,k

Criteria for selecting a treatment strategy
AL AnalSall dnuliall 45yl Lol G
€ Most likely to produce a significant reduction of the pest
population.
@ Least disruptive of natural controls.
¢ Least hazardous to human health.
¢ Least toxic to non-target organisms
¢ Least damaging to the general environment.
¢ Easiest to carry out effectively.
¢ Most cost effective over both the short and long terms.

Methods of Integrated Pest Management
Y Aadlal ALal<aall (5 yhall

Control Methods
asddall gk

| | | B

Chemical Control Biologic al Control Plant Resistance Cultural Controls
Gylafl 1nd Y Lo 4a o 0 bl obaly gk,

b4

208 Aadl<al dlal<iall gkl
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i Cultural Controls
a5l Silalaally 4adlal)

Manipulation of cultural practices to the disadvantage of the
pest

Cultural Controls
-Soils and Nutrition

¢ Plants with adequate nutrition can grow more vigorously,
allowing them to better tolerate pest damage or to compete
better with weeds

¢ Soil cultivation can kill pests by exposing them to sunlight,
predators and injuring them

-Sanitation

Removal of rubbish, infested or decaying matter as well as
crop residues from around and in fields can often eliminate
breeding sites for pests

¢ Using seeds and planting materials which are free of weed seeds
and diseases
¢ Cleaning equipment before moving from infested areas

-Crop Rotation

Works on a limited number of pests, by replacing the host plant with another
crop for a period of time, allowing the pest population to be reduced due to lack
of a host. For this strategy to work:

¢ The pest can not be highly mobile

¢ The host range of the pest can not be wide

¢ The source of the pest must be within the field

¢ The pest must not be able to survive in the soil for a long period of time

-Mulitiple Cropping / Mixed Cropping

Growing a variety of crops together in the same location:

¢ Increases the habitat for pest predators
¢ Limits the number of food plants for specific pests

"‘ﬂ‘bﬂ LaXlt gy ) 4ol s
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-Trap Cropping

Crops which are planted to attract pests away from the main
crop

-Soil Solarization
Uses a plastic tarp to cover the soil.

This tarp heats up the soil moisture to levels which are lethal to many fungi,
nematodes, weeds, weed seeds and other pest organisms.

Advantages of cultural controls

¢ Low cost (in most cases)
¢ Effects on non-target organisms low
& No Toxicity or residue problems

Disadvantages of cultural controls

& Not always applicable

¢ May not be sufficiently effective

¢ Usually preventive in nature, so it requires planning
¢ May interfere with normal cultural operations

Plant Resistance

The use of species or varieties of plants that can grow and produce
despite the presence of the pest.

Methods of Plant Resistance

¢ Use of crop varieties which resist pest attack or damage

¢ Use of varieties which inhibit pest attack through toxic or repellent
compounds or through physical factors such as color or toughness

& Use of varieties which have a high tolerance to pest damage

Advantages of plant resistance

¢ No harmful effects on natural enemies of pests or other non-target organisms
¢ No toxicity or residue problems
¢ Can be a permanent solution

Disadvantages of plant resistance

¢ Pest resistant varieties or species of cultivated plants not available for all
pests

¢ Level of control may not be sufficient

¢ Discovery and development is slow

¢ Resistant varieties may not be agronomically acceptable

¢ Always preventative in nature and thus require forward planning

D e I DU PR PR
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Biological Control

The use predators, parasites, pathogens, and competitors to
control pests

Types of Biological Control

¢ Conservation of a naturally occurring enemies of pests: Not performing
practices, such as use of a broad spectrum insecticide, which could damage the
naturally occurring biological control organism. Also, providing a favorable
site for the development of a biological control organism.

¢ Classical Biological Control: Introduction of a biological control organism.
Examples of this include introducing a predator of an insect pest or planting a
cover crop or living mulch to compete with weeds

¢ Augmentation: Applying the natural ememies of a pest as a biological
pesticide.

Advantages of biological control

¢ Low cost

¢ Has the potential to be permanent

¢ Not harmful to non-target organisms
¢ No toxicity or residue problems

Disadvantages of biological control

& Not always applicable
¢ Level of control may not be sufficient
¢ Research costs are high and may not produce results

Chemical Control
45 glassl Aadisal

The use of toxic substances or pesticides to kill or repel pests

The decision to use a pesticide should be based on:

¢ information obtained from monitoring/scouting

¢ knowledge of thresholds

¢ an awareness of potential benefits and risks associated with a
treatment

Questions to be thought through carefully before using a
pesticide:

¢ Is the pest you want to control listed on the pesticide label?

¢ Does the label state that it controls the pest or does it suppress the
pest?

¢ Are you familiar with the relevant university research and
recommendations?

¢ Is the recommended rate of application economical for your
operation?
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¢ Is the pesticide a restricted use product?

+ How toxic is the pesticide? dermally? orally?

¢ Does the pesticide have the potential to contaminate ground water,
even when label recommendations are followed?

¢ Will the use of this pesticide expose humans to health or safety risks

¢ Will use of this pesticide threaten wildlife populations?

Advantages of chemical control

¢ Applicable to most pests

¢ Curative in effect

¢ Grower may apply when and where required

¢ Enable high levels of control of most pests to be achieved, so that
¢ Non-blemished produce

Disadvantages of chemical control

¢ May harm natural enemies and other non-target organisms
¢ Resistance to the pesticide can develop

¢ Often toxic to users and may present residue problems

¢ Costs are high and recurring as control is not permanent

WHAT ARE THE BENEFITS OF IPM?
PALASIl) AailSal) pladduad (oo 311 i) A La

o Economic Benefits 4utaill a1
o Environmental benefits 4 a1
o Knowledge benefits i ae 3.8

Economic Benefits of IPM Alaliall dadlsall 4Lty 3.ulil
Potential for savings on pesticide costs  Cilusal Gl A 4
Applying only when necessary haid § g pudall e pladiuN
Lower application rates Cilagall Cpa aidia pladind C¥ama

Potential for higher value and/or increased marketability due to labeling
as “IPM” or “reduced Input”’

(Lalsia AadlSa) (Buale puin gy (Byguadh B 3359 ol daf o Jguaad) L384)
1. Consumers are more willing buy IPM produce
ALY Aalall il gide 838 o YUH 390 opSighad)
2. Consumers may be willing to pay more for IPM produce

LGal alisall cilaiial lof Gl adal St o cpSlgiuced
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ENVIRONMENTAL BENEFITS 4zl saiil)

Reduces chances of environmental contamination and worker health
problems by:

: daud g3 alalall Laaall JSLLA g Al &gl Allal s
+ Potentially reducing the use of pesticides
el pladiial Cagids 4l
+ Making full use of environmentally sound control measures
AAlSal Lyl Aalii) g cpdl oBY (Gashad g (oL
IPM CUTS THE RATE OF PESTICIDE APPLICATION BY:
sl g3 Cilagaall afdddid dpuad Cindaid AlatSiall dadlsall
¢ Controlling pest only when necessary
g pall e hib 3 4ad1c,
¢ Using the lowest effective rate

waldiall Al L il Glagaall pladiud

¢ Allowing for control by natural enemies of pests
Al 4 QM Lagahall sl pladdly olawd)
+ Reducing the chance of pests developing resistance
G pdall ol Laglhall okt Laisa] Juths

KNOWLEDGE BENEFITS 4l 540l

¢ Allows the grower to determine the seriousness of their problem and
take action when necessary

AadlSal 5 )9 yuia g L)l 5 ) ki (530 a3 e gl Jall (8
¢ Development of a greater understanding of pests and their control

WhaliSa ()b g UM Sl 40 pa gkl

Allows the grower to modify their pest management program to meet
their specific needs

Lalall daalial ga 38 9T dadlSa (350 Jygkd e 1 3aD (S
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Cytokinins
Indole acitic acid
Plant metabolites- opines and agrocinopines

octopine and agropine 55 ¢ A. Vitis a4

il Loty i) @l e dikae 3 Galeal) (e cliide oo 35l 4 :Opines
L= 58 (e B2 ill 3 ddall G Sl e Gl (e 3 ke A ek JSG
(phosphorylated sugur derivatives)
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Integrated Pest Management ( IPM)
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IPM For Cotton & Wheat Pests
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Sy 51 5l 5350 —1
Helicoverpa armigera (Hbn.)
(Noctuidae:Lepidoptera)

LS gall el sag0 -2

Erias insulana Boid.
(Noctuidae:Lepidoptera)
Ales jall el 500 -3
Pectinophora gossypiella (Saund.)
(Gelechiidae:Lepidoptera)
uh;.“ LSJJ 5..\_,.) “4

Spodoptera littoralis B.
(Noctuidae:Lepidoptera)
sNisdll §,98390 -5

Spodoptera exigua Hbn.
(Noctuidae:Lepidoptera)
Creontiades pallidus (Ramb.)
(Miridae:Hemiptera)

elagll 40,0l -7

Bemisia tabaci Gen.
(Aleyrodidae:Homoptera)
u.‘:am C;!‘_).\L.\ o R -8

Thrips tabaci Lind.
(Thripidae:Thysanoptera)

:t..b_)li.“ SJJJI‘ —9

Agrotis ipsilon Hubner
(Noctuidae:Lepidoptera)
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Tetranychus spp.
(Tetranychidae:Acari)

S N aaill o ye =11
Xanthomonas campestris
p.v.malvacearum
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Ohtaa Jlall ae gasall sty Cae gl daaa cilth 3 ;ithall
2006

Title: laboratory Study on the predator-prey relationship between the
predatory bug, Orius laevigatus (Fiber) [Hemiptera: Anthocoridae] and
the tobacco whitefly, Bemisia tabaci (Gennadius) [Homoptera:
Aleyrodidae]

Introduction:

® The tobacco whitefly, Bemisia tabaci has been known as a serious
insect pest on: tomato, cucumber, eggplant, tobacco and sweetpotato in
temperate and tropics area including Mediterranean region.

e Heavy infestation with B. tabaci cause:

removal of sap from phloem resulting in leaf spotting, yellowing, reduce

plant vigor, and yield and cause plant death.

® Transmits virus diseases.

® Producing honeydew that serve as substrate for the growth of black
sooty mold.

Control Measures of B. tabaci

> Using of insecticide is difficult because:
o The Presence of the immature stages of the white flies on the
under side of the leaf.
o The development of insect resistance to the insecticide.

» Therefore, Some researchers suggested Biological Control using
of natural enemies including specific parasitoids, predators and
entomopathogens.

> However, use of predators against B. tabaci has little studies than
parasitoids and entomopathogens.
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This study was proposed for the following objectives:
1. To study the predator-prey relationships between the predatory bug
O. laevigatus and the tobacco whitefly, B. tabaci as prey.
2. To study the effect of tomato and eggplant as host plants on the life
history parameters of the predatory bug, O. laevigatus when
offered the B. tabaci infestation as food.

Orius laevigatus
Classification:

Order: Hemiptera
Family: Anthocoridae

Common Name: minute pirate bug

Morphology:
® ]t is a small insect equipped with piercing sucking mouthparts.
® The actual size of the adult is 2-2.3mm for males and about 3mm for
female.
® Its color is brown to black with white patches on the fore wings

Geographical distribution:

® Orius spp. has a world wide distribution.

® ]t has been found in the Mediterranean basin.

® In specific areas in Europe including Spain, Italy and UK and in
North America

Host Plant of O. laevigatus:

» O. laevigatus associated with variety of plants including greenhouse
vegetables, such as eggplant, sweet pepper, strawberry, green bean
and several ornamental plants.

Life cycle of O.laevigatus

» O. laevigatus belongs to hemimetabola insects and has 7
developmental stages: Egg, 5 nymphal stages, and adult.

Q Eggs:

» The female insert its eggs in the plant tissue of the stem, fruit, and
petiole and in major veins on the underside of the leaves.

QD=3—.G\M‘Z—.¢“@J&M—_
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» Upon being oviposited, the egg is about 0.4 mm, colorless but later
on it becomes milky-white.

O Nymphs

» The first instar nymph is shiny and colorless, after a few hours, the
nymph become a yellowish and turns orange in the second and
third nymphal stages.

» In the fourth and fifth instars the wing buds emerge, and the nymph
turn to dark brown, and their body shape resemble the adult,
» During its adult longevity, the female is capable of laying 120-150

eggs.
Developmental time of O.laevigatus

® The development of the O. laevigatus is affected by the following
factors:

»Temperature.
»>Day length.
>Food supply.
>The associated host plant.
O. laevigatus as biological control agent

® O. laevigatus has received careful studies on control of thrips on
different plant species including sweet peeper, cucumber and some
ornamentals.

® Because of its high killing rate and searching efficiency, Q. /aevigatus
was recommended to be used as natural enemy for biological control of
western flower thrips, F. occidentalis.

Research Work plan
Two Years 2004 + 2005

® 2004 season

Preliminary study on the predator prey relationship between the predatory
bug, O. laevigatus and The tobacco whitefly, B. tabaci .

® 2005season
Studies on the effect of tomato and eggplant as host plants on the life
history parameters of the predatory bug, O. laevigatus.
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Materials and methods:

1. Sixty adults, one day old of O. laevigatus (32 females + 28 males)
provided by BioBee Company were used in this experement.

2. Each bug was relased onto a tomato leaf disc heavily infested with
B. tabaci and were kept for its adult longevity in a ventilated Petri
dish cage S5cm diameter in an incubater under the standardized
conditions of 25+1°C, 75+5% R.H. and 24L:0D.

3. Each dish was prepared with 2 cm diameter hole in the middle of
the led, which was covered by 50 mesh cloth to provide ventilation.

Results:
Table 1: Adult longevity of O. laevigatus fed on B. tabaci eggs and larvae under
standard conditions of 25+1°C, 75 +5% R.H. and continuous light (24L: 0D). Mean
(days) + S.E.

Sex Replications | Adult Longevity
Males I 28 19.07 £1.74
Females 32 17.13 £2.36
Pvalue | 0520N S
Males + Females 60 I 18.03+1.94

NS: Not significant at P value < 0.05 (using t-test analysis).
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Figure 1: Survival curve for O. laevigatus during its adult longevity when fed on B.
tabaci infestation on tomato.
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Table 2: Total number of whitefly stages consumed by adult O. laevigatus offered

heavy infestation of B. tabaci during its adult longevity. Mean +S.E.

ex of otal B. tabaci otal B. tabaci Larvae otal E+L
laevisatus Rep. [Eggs Consumed/ §Consumed/ Adult P value onsumed/Adult]

: & dult Longevity §Longevity Longevity.

IMales 28 580.0 +68.9 57.36 £7.36 0.0001** 637.4+76.0
— ==

IFemales 32 538.7 +88.5 52.62 +8.67 0.0001** 591.3+97.0
P value 0.719NS* 0.684NS* 0.715NS*
|Males+Females 60 558.0+56.7 54.83+5.72 0.0001** 612.8+62.3

NS#*: Not significant at P value < 0.05 (using t-test analysis)

**: with significant differences at P value < 0.05 (using t-test analysis).

Table 3: Average number of whitefly eggs and larvae consumed/day by adult O.
laevigatus offered heavy infestation of B. tabaci under standard conditions of 25+1°C,
75 £5% R.H. and continuous light (24L: 0.0D). Mean* + S.E.

Sex Re Average Eggs [Average Larvae P value Average E+L
P- Consumed/Day | Consumed/Day Consumed/Day
Males 28 29.56 +£1.99 2.83+0.22 0.0001** 32.39+2.19
=
Females 32 29.95+2.34 3.01+0.33 0.0001#** 32.97 £ 2.64
e
Pvalue 0.899NS* 0.676NS* 0.899NS*
¥

Males' [dn 29.77+1.54 2.93+0.20 0.0001** 32.70+1.73
Females

NS*: Not significant at P value < 0.05 (using t-test analysis).
**: with significant differences at P value < 0.05 (using t-test analysis).

Conclusion:

1. Adults O. laevigatus found to be a promising natural enemy to B. tabaci
as it was able to live for an adult longevity of 18.03 days feeding on
eggs and larvae of B. fabaci when offered on tomato leaf discs.

2. O. lgevigatus adults were observed to be with significant preference for
feeding on B. tabaci eggs more than on larvae.
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2005 Season: Effect of host plant on predatory prey relationship between O.
laevigatus and B. tabaci. Offered On tomato and eggplant leaf discs.

Three experiments were carried out under standard conditions of 25+1°C,
75+5% R.H and 16L: 8D photoperiods:

1% Exp.: Study on the effect of tomato and eggplant as host plants on the
life history parameters of the adults predatory bug, O. laevigatus obtained
from Bio Bee Company when offered the B. tabaci infestation as food on
leaf discs of those host plants.

2" Exp.: Study on the effect of tomato and eggplant as host plants on the
life history parameters of the nymphs of the predatory bug, O. laevigatus
when offered the B. tabaci infestation as food on leaf discs of those host
plants

g3 Exp.: Study on the effect of tomato and eggplant as host plants on the life
history parameters of the adults predatory bug, O. laevigatus obtained from the
previous host plant leaf discs reared in Hebron University laboratory.

1¥ Exp.: The effect of tomato and eggplant as host plants on the life history
parameters of the adults O. laevigatus obtained from Bio Bee Company.

Materials & Methods:

1. Twenty replicates were reared on each host plant (tomato and eggplant)

2. Each replicate consisted of couple of newly emerged adults O.
laevigatus and were offered heavy infestation of B. tabaci eggs and
larvae on either tomato and eggplant leaf discs and reared in Scm
diameter Petri dish cages.

3. Each couple were transferred to freshly prepared cages every day and
the previous leaf discs from each cages were kept in the incubator under
the standardized conditions during incubation period of eggs and
observed for hatching nymphs.

The following Life Cycle Parameters of O. laevigatus were Observed:
1. Adult longevity for males and females.
2. Oviposition period and post-oviposition period for each female.
3. Daily consumption for each couple.
4. Fertility of O. laevigatus females reared on both tomato and eggplant
leaf discs.
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Results:

Table 4: Adult longevity of O. laevigatus obtained from Bio Bee Company fed on B.

tabaci infestation offered on either tomato or eggplant. Mean (days) + S.E.

Adult dult inosition
1Host Plant | Rep. flongevity of Jlongevity of P value pv P

ales emales

Post oviposiﬁonl

eriod/female [period/ female

Tomato 20 J16.60+2.80 0.10£3.19 r).41 NS }18.35+2.49 2.25+0.72
hEggplant 20 §13.95+1.76 §16.50+2.32 |0.39 NS J15.35+1.94 1.65+0.54
P value 0.43 NS 0.367NS | 0.35NS 0.5INS

NS: Not significant at P value < 0.05 (using t-test analysis).

Table 5: Total consumption of O. laevigatus obtained from Bio Bee company during
its adult longevity when fed on B. tabaci infestation offered on either tomato or

%pla.nt. (Mean + S.E.)

(;gngsum tion/ A
[Host plant hRep. dult P onsumption/ P value
. dult O.laevigatus .
O.laevigatus .laevigatus
Tomato 20 706 + 131 64.4+10.7 0.001* § 770+ 141
Eggplant | 20 453 +£72.6 32.33+3.78 0.001*§ 485.3+76.3
P value 0.099NS 0.008* 0.084NS

NS: Not significant at P value < 0.05 (using t-test analysis
*: with significant differences at P value < 0.05 (using t-test analysis
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Table 6: Daily consumption of adult O. laevigatus obtained from Bio Bee Company
when fed on B. tabaci infestation offered on either tomato or eggplant. Mean + S.E

L Egg _ Larvae ) E +L 4
Host plant | Rep. o:(si::ltlptlon/ o:(si::ttlptlon/ P value '0:(Sillll:ltlptlon/
!().laevigatus .laevigatus .laevigatus
Tomato 20 30.44+1.84 3.2040.15 0.001* 33.65+1.87
Eggplant 20 27.61+ 0.65 2.45+0.15 0.001* 30.06+ 0.56
-
Pvalue 0.154NS 0.001* 0.074NS

*: with significant differences at P value < 0.05 (using t-test analysis).
NS: Not significant at P value < 0.05 (using t-test analysis).

Table 7: Total number of nymphs hatched per O. laevigatus female obtained from Bio
Bee Company when fed on B. tabaci infestation offered on either tomato or eggplant.
Mean +S.E.

Host plant Pep. Total nymph/ female [Average nymph/female/day

Tomato 20 64.55+8.83 3.67+0.21
Eggplant 20 34.85+4.05 2.37+0.15
P value 0.005* 0.001*

*. with significant differences at P value < 0.05 (using t-test analysis).

2" Exp.: The effect of tomato and eggplant as host plants on the life
history parameters of the nymphs of the predatory bug, O. laevigatus.

Materials & Methods:

1. Fifty newly hatched nymphs collected from cages where the
previous experiment was reared on tomato cages were used for this
experiment and each nymph was reared in Scm diameter. Petri-dish
on B .tabaci infestation offered on tomato leaf-discs.

2. And another fifty newly hatched nymphs collected from cages
where the previous experiment was reared on eggplant cages were
used for this experiment and each nymph was reared in Scm
diameter. Petri-dish on Bemisia infestation offered on eggplant
leaf-discs.

3. Those nymphs were daily observed and transferred by a fine paint
brush while observing them down a binocular dissecting
microscope (40X) to freshly prepared cages.
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The following life cycle parameters of O. laevigatus nymphal instars
were observed:
1- Duration of development for each nymphal instar (from egg
oviposition-adult emergence) by observing the presence of moult
cast.

2- Daily consumption of each nymphal stage.
3- Mortality of each bug from egg oviposition to adult stage.

O. laevigatus stages

Plate 3: Third-instar nymph | Plate 4: Fourth-instar nymph
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Plate 5: Fifth-instar nymph

late 7: ult of O. laevigts

Table 8: Duration of development of O. laevigatus stages fed on B. tabaci
infestation offered on either tomato omlant. Mean (days)+S.E(n*)

Nymphal Instars i I
Tomato Eggplant P value

Eggs 4.26+0.06(50) 4.30+0.07(50) 0.66NS
N1 2.25+0.06(48) 2.4340.09(30) 0.11NS
N2 2.10+0.04(46) 2.07+0.05(27) 0.62NS
N3 2.05+0.03(38) 2.25+0.09(20) 0.08NS
N4 I 2.60+0.08(38) I 2.22+0.10(18) 0.005%*
N5 3.46+0.09(30) 4.70+0.15(10) 0.001**
Total nymphal development 12.43+0.11(30) 1 13.20+0.24(10) 0.016**
Total development Egg-Adult 16.76+0.14(30) I 17.50+0.26(10) 0.032%+

*: n = number of replications
**: with significant differences at P value < 0.05 (using t-test analysis).
NS: Not significant at P value < 0.05 (using t-test analysis).
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Table 9: % Mortality of O. laevigatus during its nymphal stages when reared
on tomato or eggplant leaf discs heavily infested with B. tabaci stages.

O. laevigatus Stage % Mortality During Each % Survival To The Next Stage
(n* =50) Nymph (% Survival £ S.E**)
Tomato Eggplant Tomato Eggplant
N1 4 40 96+2.77 60+6.92
N2 4 6 92+3.83 54+7.04
N3 16 14 76+6.03 40+6.92
N4 0 4 76+6.03 36+6.78
N5 16 16 60+6.92 20+5.65
Total mortality % 40 80
Total Number 20 40 30 10
% of females surviving to adult 50+10.19 40+7.07

n* = starting number
**: S E for the % = 100 ¥ P gq/n, p = proportion died, g = 1-p

—i&— Tomato
Eggplant

0.9 |

0.8 -

0.7 A
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i Eggs Nymphal ™ Adult Stage ‘\\_.
0.2 | Stage Stages L .
e M\
i

Age of O. laevigatus (days)
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Figure 2: Survival curves of O. laevigatus females fed on B. tabaci infestation on
either tomato or eggplant leaf discs.
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Table 10: Total consumption of O. laevigatus nymphs fed on B. tabaci infestation
offered on different host plants. Mean +S.E (n*).

.laevigatus Prey Host Plant
ymphal instar B, sgpaci stage [Tomato ggplant value
N1 Eggs 40.08+1.09(48) 140.10+1.62(30) 0.99NS
Larvae 4.06+0.44(48) 1.134+0.26(30) 0.89NS
P value 0.001** 0.001**
E+L 44.15+1,16(48) 44.23+1.70(30) 0.97NS
N2 . Eggs 41. 56+0.81(46) 34.03+0.75(27) 0.001**
Larvae 3.65+0.19(46) 3.59+0.17(27) 0.82NS
P value 0.001** 0.001**
E+L 45.21+0.78(46) 37.63+0.72(27) 0.001**
N3 Eggs 45.34+0.80(38) 39.70+0.88(20) 0.001**
Larvae 3.68+0.23(38) 5.60+0.49(20) 0.002**
P value 0.001** 0.001**
E+L }49.02+0.82(38) H5.30+1.15(20) 0.012**
N4 Eggs 77.28+0.95(38)  }1.83+1.44(18) 0.001**
Larvae 18.28+0.31(38) 4.72+0.48(18) 0.001 **
P value 0.00]** 0.00]1 **
E+L 185. 58+1.03(38) 46.44+1.79(18) 0.001**
NS Eggs 121.27+1.31(30) 99.80+2.01(10) 0.001**
Larvae 19.47+1.20(30) 9.90+0.60(10) 0.001**
" Pvalue 0.001 ** 0.001**
E+L 140.73+1.71(30) 109.70+2.43(10) 0.001**
Total Eggs 325.53+15.2(48) 255.46+15.1(30) 10.001**
onsumption/ Larvae 39.15+2.16(48) 28+1.82 l0.001**
Il nymphs Pvalue 0.001**  }0.001**
E+L 364.68+17.1(48)  [283.46+16.8 .001**

3rd Exp.: The effect of tomato and eggplant as host plants on the life history
parameters of the adults O. laevigatus obtained from the previous host plant leaf discs
reared in Hebron University laboratory.

Materials & Methods:

1. Upon molting to adult, each O. laevigatus was observed for its sex, and
each group of adults (males and females) that emerged at each certain day,
were caged together for one day in 10cm diameter Petri dish and offered
heavy infestation of B. tabaci on tomato or eggplant leaf discs.

2. On the second day, each male and female were separated and each was
transferred to freshly prepared Scm diameter Petri dish and offered heavy
infestation of B. tabaci on tomato or eggplant leaf discs.

3. Each adult O. laevigatus was daily transferred to freshly prepared cages and
the previous leaf discs for each female were also transferred to freshly
prepared cages and kept for the incubation period in the incubator under the
standardized conditions.
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The following Parameters of adult O. laevigatus fed on whitefly eggs and
larvae on both tomato and eggplant leaf discs were observed:

1. Adult longevity for males and females.
2. Oviposition period and post-oviposition period for each female.
3. Daily consumption for each couple.

4. Fertility of O. laevigatus females reared on both tomato and eggplant leaf
discs.

Table 11: Adult longevity of O. laevigatus obtained from Hebron University
lab and fed on B. tabaci infestation on Tomato or Eggplant. Mean (days) + S.E.

(n*)

Adult O. laevigatus Host Plant

Tomato Eggplant P value
Adult longevity of males 22.33+4.45(9) 14.00+2.48(6) 0.13NS
Adult longevity of females 25.6+2.7(15) 15.00+2.97(4) 0.029**
Pre-oviposition period 1.0+£0.0(15) 1.0+0.0(40 1.0NS
Oviposition period 18.33+£1.24(15) 12.75+1.93(4) 0.059NS
Post oviposition period 7.20+1.98(15) 2.25+1.31(4) 0.055NS

*: n= number of replication
**: with significant differences at P value < 0.05 (using t-test analysis).
NS: Not significant at P value < 0.05 (using t-test analysis).

Table 12: Consumption of adult O. laevigatus obtained from Hebron University lab
and fed on B. tabaci infestation. Mean + S.E. (n)*.

lo. laevigatus stage Prey Host Plant
Bemisia stage Tomato Eggplant Pvalue
Total consumption/ |[Eggs 686+143(9) 374.7+80.1(6) 0.092NS
Adult male rvae 58.8+16.4(9) 27.17+5.51(6) 0.10NS
|P value 0.0030** 0.0075**
[E+L 745+164(9) 401.8+85.4(16) 0.092NS
Total consumption/ IEggs 17.9496.9(15) 423, 5+94.7(4) 0.016**
Adult female [Larvae 65.33+7.63(15) 31.75+7.40(4) 0.010**
P value 0.001** 0.0062**
E+L [883+104(15) 455+102(4) 0.015%*
ﬂaily cons/Adult ggs 32.62+0.87(9) 25.14+0.44(6) 0.001**
ale rvae R.50+0.27(9) 1.8740.11(6) 0.059
P value 0.001** 0.001**
[E+L 35.12+0.98(9) 27.02+0.45(6) 0.001**
|Daily consumption/ IEggs 32.99+0. 59(15) 25.78+0.29(6) 0.001**
Adult female [Larvae D 67+0.06(15) 1.800.07(4) 0.001**
|P value 0.001** 0.001%*
[E+L 35.67+0.60(15) 27.68+0.26(4) 0.001**
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Table 13: Total number of nymphs hatched per each O. laevigatus female obtained
from colony reared in Hebron University lab. Mean + S.E.

[Host plant [Rep. [Total nymphs/female [Daily nymphs/female
Tomato |15 [71.47+4.79 3.99+0.15

Eggplant {4 30.25+4.01 2.56+0.19

\P value 0.0001* 0.0001*

*: with significant differences at P value < 0.05 (using t-test analysis).

Table 14: Comparison between the life history parameters of the adult O. laevigatus
obtained from Bio Bee Company with aduits of their progeny reared in Hebron
University Labs on tomato leaf discs

Life History Parameter Source of Adults

Bio Bee Company [Hebron University Pvalue

Laboratory

Adult Longevity of Males 16.60+2.80(20) 22.32+4.45(9) 0.29NS
Adult Longevity of Females | 20.10+3.19(20) 25.60+2.66(15) 0.19NS
Total Nymphs 64.55+8.83(20) 71.47+4.79(15) 0.50NS
Hatched/Female
Average Nymphs Hatched/ 3.67+0.21(20) 3.99+0.15(15) 0.24NS
Female/day
Oviposition Period 18.35+2.49(20) 18.33+£1.24(15) 1.0NS

*: n= number of replication
NS: Not significant at P value < 0.05 (using t-test analysis

Table 15: Comparison between the life history parameters of the adult O. laevigatus
obtained from Bio Bee Company with adults of their progeny reared in Hebron
University Labs on eggplant leaf discs.

[Life History Parameter Source of Adults P value
|Bio Bee Company [Hebron University
aboratory

Adult longevity of Males 13.95+1.76(20) 14.00+2.46(6) 0.99NS
Adult Longevity of Females 16.50+2.32(20) 15.00+2.97(4) 0.70NS
Total Nymphs Hatched/ female 34.85+4.05(20) 30.25+4.01(4) 0.44NS
Average Nymphs Hatched/ 2.37+0.15(20) 2.56+0.19(4) 0.45NS
|female/ Day

|0viposition Period 15.35+1.94(20) 12.75+1.93(4) 0.36NS

*: n= number of replication
NS: Not significant at P value < 0.05 (using t-test analysis).

Conclusions:

1. O. laevigatus nymphs and adult were able to live and reproduce when
feed on B. tabaci infestation offered on either tomato or eggplant.
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2.

3.

O. laevigatus nymphs and adults preferred feeding on B. tabaci eggs
more than on larvae when reared on tomato or eggplant.

The fertility of O. laevigatus was higher when reared on tomato than
when reared on eggplant.

Nymphal mortality of O. laevigatus found to be higher on eggplant
(80%) than that on tomato (40%).

. The adult longevity of O. laevigatus reared on tomato found to be longer

than that reared on eggplant.

In comparison between adults of O. lgevigatus obtained from Bio-Bee
company which were mass reared on E. kuehniella eggs, with adults off their
progeny which were reared in Hebron University lab and fed on B. fabaci
infestation, following conclusions were observed:

1.

Adult longevity for females and males of O. laevigatus reared in
Hebron University found to be longer than that obtained from Bio Bee
company when reared on tomato but approximately similar when reared
on eggplant.

Fertility of females O. laevigatus obtained from culture reared in Hebron
University found to be higher than those obtained from Bio Bee
Company when reared on tomato in contrast to that reared on eggplant.

Recommendation :

Further investigations are suggested to be done on field studies of practical use
of O. laevigatus as a bio-control agent against B. fabaci infestation on tomato
or eggplant.
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Abstract

The Mediterranean flour moth« Ephestia kuhniellac is one of the most
important insect pests of flour and other stored products. Because it is
relatively easy to rear it is used in most biological control laboratories around
the world as an alternative host for many predators including Deciphers
Hesperus« Groceries punctures and parasites such as egg parasites belonging
to the genus Trichogramma and the larval parasite Habrobracon hebetor.

This report deals with laboratory rearing of the Mediterranean flour
moth« the egg parasite T. cacoecia and larval parasite Habrobracon hebetor. It
also includes photos off equipment used for this purpose.
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Table 1. Recommended ETLs for cotton Pests

Pest Old ETLs New ETLs
Bemisia tabaci 20 adult /100 leaves | 600/100 leaves
Jacobiasca Lybica 50 nymphs/ 100 70 nymphs in G hirsutum
leaves 100 nymph in G. barbadense
Aphis gossypii 20% infested plants | 40% infested plants
Helicoverpa armigera | 100 eggs and/ or 30 eggs or 10 larvae/ 100 plant

larvae/ 100 plants No insecticides spraying before

advanced flowering
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1. Neochetina eichhornae Warner Coleoptera: curculionidae

2. Neochetina bruchi Hustagche Coleoptera: curculionidae

3. Sameodes albigutalis Lepidioptera: Noctuoidae
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Antagonist Pest

Acarina « Family Stigmaeidae

Agistemus collyerae Scales
Agistemus fleschneri Scales
Agistemus sanctilucia Scales
Eryngiopus harteni Citrus Black Fly
Acarina « Family Phytoseidae

Amblyseius barkeri Spidermites
Amblyseius desertorum Spidermites
Amblyseius scutalis Spidermites
Iphiseius degenerans Spidermites

Heteroptera « Family Anthocoridae
Orius albidipennis General Predator

Orius flagellum General Predator

Heteroptera « Family Reduviidae

Coranus aegyptius General Predator
Coranus angulatus General Predator
Empicoris sp. General Predator
Oncocephalus sp. General Predator
Pirates strepitans General Predator
Pirates sp . cf. p. chiragre General Predator

Coleoptera « Family Coccinellidae

Adonia variegate Aphids «Scales
Bulaea lichatschovi Aphids
Cheilomenes propinqua vicina Aphids
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Antagonist Pest
Cheilomenes propinqua postica Aphids
Cheilomenes sulphurea Aphids
Cheilomenes distigma _ Aphids
Coccinella undecimpunctata Aphids
C.tetrabrachys sp. Citrus black fly « scales
Exochomus nigripennis | Aphids
Exochomus nigromaculatus Aphids
Exochomus pulchellus Aphids
Hyperaspis polita Aphids «Scales
Hyperaspis vinciguerrae Aphids ¢Scales
Nephus crucifer Scales

Nephus riyadhensis Scales
Rhizobius lophantae cardinalis Scales
Stethorus gilvifrons Icerya purchasi
Scymnus yemenensis Mites « Scales
Scymnus levaillanti Scales
Scymnus c-luteum Scales
Scymuns scapuliferus Scales
Serangium sp. Scales

Coleoptera « Family Cleridae

Phloiocopus arabicus General Predator

Coleoptera « Family Staphylinidae

Stenus arens General Predator

Hymenoptera « Family Ichneumonidae

Diadegma molliplum Potato Tuber Moth
Hymenoptera « Family Braconidae

Macrocentrus collaris Noctuidae

Apanteles hemara Platitilia

Chelonus phthorimaeae Potato Tuber Moth
Cotesia sp . cf. C. lycophron Plutella < Plusia Moth
Phanerotoma ocularis Moth

Hymenoptera « Family Aphidiidae
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Antagonist Pest

Aphidius colemani Aphids
Diaeretiella rapae Cabbage Aphids
Ephedrus persicae Aphids

Praon exsoletum Alfalfa Aphids
Trioxys complanatus Alfalfa Aphids
Hymenoptera« Family Aphelinidae

Encarsia citrine Armoured scales
Encarsia Formosa White Flies

Hymenoptera « Family Formicidae
Crematogaster affabilis Date Moth

Crematogaster flaviventris Date Moth

Neuroptera « Family Chrysopidae

Brinkochysa plagata Aphids « Scales
Chrysmosa andresi Aphids ¢ Scales
Chrysoperla carnea Aphids « Scales
Chrysoperla pudica Aphids « Scales
Mallada venosus Aphids ¢« Scales
Suarius walshinghami Aphids « Scales

Neuroptera <Family Myrmeleonidae

Creoleon parallelus Ants: etc.
Cymothales sp. Ants: etc.
Centroclisis cervina Ants: etc.
Distoleon asirensis Ants: etc.
Neuroleon socotranus Ants:« etc.

Neuroptera« Family Hemerobiidae
Sympherobius fallax Aphids« Scales

Neuroptera« Family Berothidae

Nodalla sp. Termites
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Aphytis milnus el gaall 4 dill 3 el S 1988
Copidosoma koehleri gadalladl il ;s 480 d L il 1992
Apanteles subandinus padaladl) il s 420 Ll s 1992
Orgilus lepidus gadalad) il s 430 8 L sl 1992
Aphelinus mali (il ~lil e sk 1992
Necoseiulus idaeus el 93 & gSiall S 1993
Pauesia antennata i) Gl e OGSl 1997
Cryptolaemus montrouzieri il 3l Lllay 1998

L_ygu 2000
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(= Pt
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Hymenoptera Braconidae Parasitic Wasps 2 species
Hymenoptera « Encyrtidae Parasitic Wasps 5 species
Hymenoptera <Eulophidae Parasitic Wasps 8 species
Hymenoptera <Aphelinidae | Parasitic Wasps 2 species
Hymenoptera Dryinidae Parasitic Wasps 9 species
¢ Sl yikall 3.2
Acari « Phytoseidae Predatory mites 11 species
Araneae« Gnaphosidae Hunting spiders 4 species
Araneae« Theridiidae Comb-footed spiders 26 species
Araneae« Thomisidae Crab spiders 14 species
Araneae« Salticidae Jumping spiders 51 species
Hemiptera« Reduviidae Assassin bugs 20 species
Hemiptera« Anthocoridae Minute pirate bugs 3 species
Heteroptera« Nabidae Dansel bugs 2 species
Neuroptera« Chnjsopidae Common lacewings 10 species
Neuroptera: Hemerobiidae Brown lacewings 4 species
Neuroptera« Coniopterygidae Dusty — wings 22 species
Coleoptera« Coccinellidae Ladybird beetle 15 species
Diptera« Cecidomyidae Predatory gall — midges 5 species
Diptera« Chamaemyidae Aphid flies 1 species
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- Adonia vatiegata
- Coccinella undecimpunctata aegyptiaca
- Cheilomenes prophinqua vicina
- Psyllobora bisoctonotata
- Cheilomenes lunata
- Pullus mediterraneus
iyl 5\.3\.33&\,31 =2
- Allograpa sp.
-Metasyrphus corollae
- Ischiodon aegyptius
- Melanostoma scalare
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