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Effects of bio-control agents with medical compound (sodium docusate) on the grape
mealybug, Planococcus fIeus, its parasitoid and predator on grape vines
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ABSTRACT

The effect of bio-control agents alone (Biofly, Beauveria bassiana and Egyptian ne-
matode, Steinernema carpocapsae) or with medical compeund (Sodium docusate } comparing
with Super Misrona oil were studied on the grape mealybug, Planococcus ficus (Signoret) and
its parasitoides Leptomastix dactylopii Howard (Hymenoptera : Encyrtidae) and predator,
Scymnus syriacus Kirsch (Coleoptera : Coccinellidae) before and after pruning. In the first
scason (2008), the treatments with different bio-control agents (Biofly and Egyptian nema-
tode) alone gave moderate reduction percent on the population of adult females and nymphs
of P. ficus when comparing with Super Misrona oil, which gave also moderate or highly re-
duction percent after 1%, 2™ and 3" weeks before and after pruning. Also, these bio-control
agent compounds gave also moderate toxic effect on parasitoides L. dactylopii and the preda-
tor, S. syriacus before and after pruning when comparing with Super Misrona oil, which gave
also moderate toxicity after the 1%, 2™ and 3 weeks. The data in the second season (2009)
gave similar results to those obtained in the first year (2008). When mixing Biofly and Egyp-
tian nematode with Sodium docusate gave highly reduction percent on the population of adult
females and nymphs of P. ficus comparing with mixture of Super Misrona oil + Sodium docu-
sate also gave highly reduction percent after the 1%, 2™ and 3" weeks before and after prun-
ing. Also, these bio-control agent compounds + Sodium docusate gave moderate or highly
toxic effect on its parasitoides and the predator before and after pruning comparing with Su-
per Misrona oil + Sodium docusate , which gave highly toxicity after the 1%, 2™ and 3%
weeks. The data in the second season (2009) gave similar results to those obtained in the first
year (2008). It can be concluded that mixing the bio-control agents and mineral oils with
medical compound (Sodium docusate ) increasing the effectiveness against the mealybug and
could be using in integrated pest management programs "IPM" on the grape mealybug,
Planococcus ficus, which becoming very dangerous pest on grape vine plants, especially in
organic farms that exporting fruits to Europe and America.

INTRODUCTION

The grape mealybug, Planococcus ficus (Signoret) (Homoptera: Pseudococcidae) is
one of the most common mealybugs. This pest has a pan tropical distribution and subtropical
regions. The grape mealybug attacks grape vine, citrus, cotton, mango and banana. This insect
has two forms, a root form that attacks the roots of its host and an aerial form that attacks the
leaves, twigs and the base of fruits (Martin and Mau, 1999). The grape mealybug is usually
found at the base of stems (or petioles of plants with long petioles). After the first batch of
eggs hatch, the infestation becomes very noticeable. As their numbers increase, mealybugs of
all sizes can be found crawling around or feeding on all surfaces of the plant (Baker, 1998).
Mealybugs cause damage for plants by inserting their threadlike mouth parts into any part of
the host plants and sucking out sap. Mealybugs can excrete honeydew, sweet and sticky lig-
uid. Scoty moulds often grow in the honeydew causing infesting plants to turn black. The
grape mealybug has a toxin in its saliva, which causes its toxin in its salvia, which causes its
host plants to drop leaves and buds. The mealybugs, their oviscas, honeydew and sooty
moulds. They further disfigure plants by secreting cottony wax. Infested plants usually die
unless the pest is controlled (Baker, 1998 and Anonymous, 2001). Large infestations cause
fruit drop and reduce yields, but the greatest damage is caused by honeydew on fruit and
leaves. Build up of honeydew and associated sooty mould fungus leads to reduce fruit quality
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and lower trees vitality {Cartwirth and Browning, 1999). The ladybird beetle, Cryprolaenus
montrouzieri (Mulsant) (Coleoptera : Coccinellidae) is a excellent predator of scveral mealy-
bug (Mani er al, 1997). Adult female beetles lay their eggs among the cottony cgg sac of
mealybug adult female. Adult beetles and young larvae feed on mealybug eggs and nymphs.
while large larvae feed on all stages (Anonymous 2001). Etomopathogenic nematodes (EPN)
from the Heterorhabditidae and Steinernematidae families are widely distributed throughout
the world and are considered 10 be one of the best non-chemical alternatives for insect pest
control (Hominick, 2002 and Kaya er al., 2006).

These nematodes are commercially produced and used in biological control insect
pests especially in soil and cryptic foliage (Georgis, 2002).

The main purposes of this work are:

1. Studying the efficiency of different bio-control agents (Biofly, Beauveria bassiana
and entomopathogenic nematodes, Steinernema carpocapsae) and mineral oil on
Planococcus ficus, its parasitoides on grape vines before and after pruning.

2. Studying the effect of adding a human laxative and ear wax remover (Sedium docu-
sale) to these bio-control agents and to the mineral oil on Planococcus ficus, its parasi-
toides on grape vines before and after pruning.

MATERIALS AND METHODS
1. Tested bio-control agents:

Two bio-control agents with different mode of actions were used against the grape
mealybug, P. ficus before and after pruning under field conditions.

a. Biofly, an entomopathogenic fungi (3X1¢ c.fu./Iml), formulated by
BioAgro International, Egypt containing the fungus Beauveria bassiana.

b. Entomopathogenic nematode, Steimernema carpocapsae (Weiser)
rcared on the last instar of the wax moth, Galleria mellonella according to
(Woodring and Kaya, 1988).

2.Tested compounds:

Two compounds were used against the grape mealybug, P. ficus before and after prun-
ing under field conditions.

a.  Docusate Sodium belongs to the family of medications known as stool
softeners. It is used to treat and prevent occasional constipation due to
hard stools. Docusate sodium works by increasing the amount of water in
the stool, making stools softer and easier to pass. It usually starts to work
within 1 to 3 days, but may take up to 5 days to work. Also, found it kill
different pests without any harms for plants (Abdel-Rahman, 2009).

b. Super Misrona oil 95% EC, a local mineral oil, formulated by Masrona
Co., containing 94% praffinic oil w/w and 6% inert ingredients, unslu-
fonated residue content reached 94%.

3.Experimental design:

This study was conducted on grape, Vitis vinifera in Alexandria during June and De-
cember 2008 season and repeated in the same times in 2009 season. Spraying trail contained
four replicates (four plants) in each compound and used four plants as untreated check (con-
trol). Samples were randomly taken weekly and counting started from 15" June and 5" De-
cember 2008 and 2009. The sample consists of 30 leaves with leaf petioles were randomly
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collected during summer (June) and 30 inches (2.5X2.5 cm each) were selected during winter
(December). The trees were 2-2.5m height and were heavily infesting with P. Sicus.

In these trails, the whole tree was sprayed before and after pruning. Spraying was ac-
complished by a knapsack sprayer CP-3 of 20 L capacity. Seven and four liters of spraying
liquid were sufficient to insure complete coverage of the whole tree before and after pruning.
The leaves samples (summer spray) with leaf petioles were kept in fine perforated paper bags
and transferred to the laboratory for careful examination also, samples (winter spraying) were
kept separately in plastic cups 5X9 cm, covered with muslin cloth and held in position by
rubber bands to prevent the insect from escaping, then transferred to the laboratory for count-
ing by the aid of a stercomicroscope. Nymphs, adults of the mealybug and predators stages
were counted under a stereomicroscope. Each leaf with petiole was stored for seven days in
glass emergence tube and monitored daily for parasitoid emergence. Both surfaces of the leaf
and a leaf petiole were inspected.

3. Sanitation:

Pruning was carried out in beginning-December; it was practiced to remove most of
the infested shoots and branches. All pruned parts of the grape vine plants were collected and
burned directly after pruning. Also the dropped leaves in winter were buried in holes deep
enough then covered with sand or clay to enrich the soil with organic matter and to eliminate
a source of infestation, Removal of weeds, which may harbour major pests, was of prime im-
portance.

4. The insecticidal efficacy:

The percent infestation reduction was calculated according to the equation of
(Hendrson and Tilton 1955).

RESULTS AND DISCUSSION:

1. During 2008 season:

L.1. Before pruning: .

Pre-spraying: the counts of adults and nymphs of P. ficus were 483-527 and 1421-
1618/30 leaves, respectively. The counts of the parasitoid (L. dactylopii) were 94-109/30
leaves and for predator (Scymnus sp.) were 35-41/30 leaves, respectively (Table, 1).

The recorded results in Table (2) showed that Super Misrona oil alone gave moderate
reduction percent against adults (62.13%), and good effect against nymphs (82.21%). Mineral
oil gave moderate reduction percent against its parasiteid (L. dactylopii) and the predator
(Scymnus sp.) were 67.32 and 72.80%, respectively.

Mineral oil was the most effective when applied in the suitable time. When crawlers
were treated, they were prevented from developing. Nymphs not able to moult and grow nor-
mally. Mineral oil interferes with both respiration and membrane function and disrupts feed-
ing activities. For oil to be effective the material must coat the pest, thus complete coverage is
essential for optimum results (Sieburth er al,, 1998).

The obtained data indicated that, the mineral oil as contact insecticides must be sprays
during of nymphs presence.

These results are agreed with those obtained by Grafton-Cardwell (2000) they used
highest dosage of oil for controlling mealybugs in July or August.
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The mixture of Sodium docusate with Super Misrona oil gave highly efficacy against
adults and nymphs (86.90 and 93.32%, respectively, Table 2). Also, it gave toxicity against
parasitoid (L. dactylopii) and the predator (Scymnus sp.) 79.02 and 77.76%, respectively.

The oil serves a carrier to facilitate foliar absorption of pesticides. Moreover, the
evaporation from a falling emulsion droplet is slower than that from a water droplet and this is
useful in increasing foliar retention and reducing drift (Omar et al., 1987).

On the other hand, the recorded results in Table (2) showed that the entomopathogenic
fungi (Biofly) and beneficial nematode (Steinernema carpocapsae) alone gave moderate re-
duction percent against adults and nymphs of P, ficus (54.28 & 48.77% and 62.66 &56.59%
respectively), while they gave moderate reduction percent against its parasitoid (L. dactylopii)
and the predator (Seymnus sp.) were 51.10 & 45.34 and 46.96 & 47.55%, respectively.

Mangoud et al. (2009) studied the effect of Biofly, NeemAzal and Super Misrona oil
comparing with entomopathogenic nematodes on the grape mealybug, Planococcus ficus and
its predator Cryptolaemus montrouzieri under laboratory conditions. They found the potency
of the tested compounds and nematodes were varied tremendously due to the nature of the
tested compounds. Super Misrona oil gave highly mortality while, Biofly came in the second
order, whereas, NecemAzal gave lowest percent mortality against nymphs and adult females of
P. ficus and low toxicity effects against immature and mature stages of C. montrouzieri.
Comparison of the two entomopathogenic nematodes. Steinernema carpocapsue and Het-
erorhabditis indica showed that S. carpocapsae scored medium effect against nymphs and
adult females of P. ficus and higher effects against immature and mature stages of C. mon-
trouzieri than H. indica.

Mixing of Sodium docusate with Biofly and S. carpocapsae gave highly reduction
percent against adults and nymphs of P. ficus (80.95 & 87.73% and 74.68 &90.85% respec-
tively), while the two mixtures gave moderate reduction percent against its parasitoid (L. dac-
tylopii) and the predator (Scymnus sp.) were 56.62 & 50.35 and 62.65 & 51.34%, respec-
tively.

1.2. After pruning:

Pre-spraying: the counts of adults and nymphs of P. ficus were 250-353 and 681-
730/30 leaves, respectively. Also, the counts of the parasitoid (L. ductylopii) were 60-73/30
leaves and for predator (Scymnus sp.) were 23-35/30 leaves, respectively (Table, 3).

The recorded data in Table (4) showed that Super Misrona oil alone gave moderate re-
duction percent against adults (65.54%), and good reduction percent against nymphs
(83.92%). Also, Mineral oil gave 61.42% reduction against its parasitoid (L. dactylopif) and
61.83% against the predator (Scymnus sp.).

These results agreed with those obtained by Abd-Rabou and Mangoud (2002). They
found Super-Misrona oil gave moderate effect against adults of the hibiscus mealybug,
Maconellicoccus  hirsutus (Green) (Homoptera : Pseudococcidae) and gave low toxicity
against parasitoids.

Whereas, when added Sodium docusate to Super Misrona oil, the mixture gave highly
efficacy against adults and nymphs (89.50 and 92.22%, respectively) (Table 4). The mixture
of Super Misrona oil and Sodium docusate gave 65.28% reduction against parasitoid (£. dac-
tylopii) and gave reduction percent (66.37%) against the predator (Scymnus sp.).
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On the other hand, the recorded results in Table (4) showed that, the entomopatho-
genic fungi (Biofly) and beneficial nematode (Sreinernema carpocapsae) gave moderate
reduction percent against adults and nymphs of P. ficus (48.59 & 61.41% and 57.19 &72.43%
respectively), while they gave moderate toxicity against its parasitoid (L. dactylopii) and the
predator (Scymnus sp.) were 40.20 & 46.2 and 45.30 & 43.95%, respectively.

Whereas, addition of Sodium docusate to Biofly and S. carpocapsae caused highly
reduction percent against adults and nymphs of P. ficus (75.49 & 81.33% and 81.63 &86.38%
respectively), while the two mixtures gave moderate reduction percent against its parasitoid
(L. dactyiopii) and the predator (Scymnus sp.), 51.15& 51.96 and 49.38&50.42%, respec-
tively.

2. During 2009 season:
2.1. Before pruning:

Pre-spraying: the counts of adults and nymphs of P. ficus were 399-491 and 1121-
1415/30 leaves, respectively. The counts of the parasitoid (L. dactylopii) were 81-96/30
leaves and for predator (Scymnus sp.) were 47-55/30 leaves, respectively (Table, 5).

The recorded data in Table (6) showed that, Super Misrona oil alone gave moderate
reduction percent against adults (66.05%), and good reduction percent against nymphs
(83.44%). Mineral cil gave 64.9% reduction against its parasitoid (L. dactylopii) and 59.34%
reduction against the predator (Seymnus sp.).

Whereas, addition of Sodium docusate to Super Misrona oil, gave highly efficacy
against adults and nymphs (90.91 and 93.80%, respectively, Table 6). The mixture of Super
Misrona oil and Sodium docusate gave moderate reduction percent against parasitoid (L. dac-
tylopii) and against the predator (Scymnus sp.), 70.56 and 69.63%, respectively.

On the other hand, the results in Table (6) showed that, the entomopathogenic fungi
(Biofly) and beneficial nematode (Steinernema carpocapsae) caused moderate reduction per-
cent against adults and nymphs of P. ficus (57.16 & 55.17% and 62.31 &56.34% respec- -
tively), while they gave moderate toxicity against its parasitoid (L. dactylopii} and the preda-
tor (Scymnus sp.) (47.85 & 47.00 and 45.11& 52.94%, respectively).

Whereas, addition of Sodium docusate to Biofly and 5, carpocapsae gave highly re-
duction percent against adults and nymphs of P. ficus (83.25 & 85.33% and 84.80 &89.77%
respectively), while the two mixtures gave moderate reduction percent against its parasitoid
(L. dactylopir) and the predator (Scymnus sp.) (51.10& 54.23 and 51.71& 54.65%. respec-
tively).

These results agreed with those obtained by Mangoud and Abd El-Gawad (2003).
They found that, the four natural control agents (Biofly, NeemAzal, oil and Sulphur) gave
moderate reduction percent in infestation against nymphs of the mealybug.
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Pre-spraying: The counts of adults and nymphs of P. ficus were 277-334 and 498-
594/30 leaves, respectively. The counts of the parasitoid (L. dactylopii) were 76-86/30 leaves
and for predator (Scymnus sp.) were 41-55/30 leaves, respectively (Table, 7).

2.2. After pruning:

The recorded data in Table (8) showed that, Super Misrona oil alone gave moderate
reduction percent against adults {64.0%), and good effect against nymphs (83.6%). Mineral
oil gave moderate reduction percent against its parasitoid (L. dactylopii) and the predator
(Scymnus sp.y were 52.3 and 59.5%, respectively.

Whereas, when added Sodium docusate to Super Misrona oil, the mixture gave high
efficacy against adults and nymphs (88.6 and 91.8%, respectively) (Table 8). The mixture of
Super Misrona oil with Sodium docusate gave reduction percent against parasitoid (L. dacty-
lopiiy and against the predator (Scymnus sp.) were gave 58.0 and 62.7%, respectively.

On the other hand, the recorded results in Table (8) showed that, the entomopatho-
genic fungi (Biofly) and beneficial nematode (Steinernema carpocapsae) alone gave
moderate reduction percent against adults and nymphs of P. ficus (48.0 & 61.5% and
58.5&69.5% respectively), while they gave moderate reduction percent against its parasitoid
(L. daciylopii) and the predator (Seymnus sp) were 43.9& 51.2 and 42.8& 58.4%.

reSpethxrcas, addition of Sodium docusate to Biofly and S. carpocapsae gave high reduc-
tion percent against adults and nymphs of P. ficus (75.2 & 82.5% and 83.3&84.92% respec-
tively), while the two mixtures gave moderate reduction percent against its parasitoid (L. dac-
tylopii) and the predator (Scymnus sp.) were 52.0& 56.30 and 58.68:54.49%, respectively.

These results are harmony with those obtained by Abdel-Rahman (2010) she studied
the effect of medical substance, Sodium Docusate as insecticide alone or mixture with
Malathion against adults of Jcerya aegyptiaca. She obtained good mortality percentages under
laboratory conditions.

In general, the grape mealybug is not easy to control because the eggs are enmeshed in
the waxy fluff, it is difficult to get a pesticide through to kill them (Baker, 1998).

Complete control of the mealybug by the use of insecticides is extremely difficult.
Pesticides cannot easily penetrate the heavy wax layers on the female body or the ovisac, alse,
the water repellency of the waxy covering prevents insecticides from making contact with the
insect (Hamlen, 1975 and Cloyed, 1998). Also the adults are firmly even afier their death.
This may gave a false impression of the pest status and eggs are protected by the waxy cover-
ing of their mother and are shielded from chemical sprays (Copland and Ibrahim, 1985).

12



JIBAN JO SINT ="M ]
110 BuoIs iy J2dng = 10
ap5dp30d103 DWAUIBUIAE = Ipoyewd N

SHoDLAS snumdag 10yepasd = 14

(ndojio0p xuspworday) pronseled = v

sydwdy = N SINPY = Y
€5 | ¥8 | 799 | €LE| 85 [ 68 | 089 [s8c| ¢S | 18 | 299 | Iic 6v | €8 | SI19 [ v9c | #S [ 98 | p6S | pet : lonue)
Jes
- lwsyp | -nop wnip
St If 14 LE | 91 £f 9s [AN I 0¢ 84 8¢ | vl | 1€ Ly Iv | Iy | 9L 86F | 667 +woz | -0 + guoy
-SI|N 43dng
10 Euod
61 | 9¢ | vOI | LZ1| 0z | 8¢ 68 | 611 61 9€ | Y01 [ 8TU | LI | vE | 811 [€€1 | Lb | LL I8S [ ST | mwoz -m__.m:n_um
- 3)8sn0p
TT ) s€ | 18 | 65 | ¥7 | st 8L | ss €T ve | z8 |09 |oz|sc| 8 |90 |o0s| 18 | 66 | 1ig +__=“.:n wnipog
+ apojBLuay
0z | Le (oLl Jor1| 1z | e€ | 691 | o1 | oz | 8¢ | sz1 | 611 61 | Sc | (o1 |1z | 6¥ | 8L | 608 | LLT| 1wg apojewaN
i 2)BSN30p
Tor 9o | a8 | vz |1y | s6 )orfez|ov| 601 |18 |1z | 6| sii |98 |ss| s8] 185|106 e | umpos
A
+ Apolg
0c | #¥ | OpT (891 | 1¢ Sy | 9FT | 6S1 | o€ | Z¥ | z€T | 89!t 3T | Sy | €vT | LLl | €S 08 Prs | 86T | Vw sy Ayorg
:.Ez<££z<£:.z<££z<££z<mﬁ..u”w
sfaqunu adesaay AIM E Hoam .7 Noam | (sjenpiapur) -__..Eu juaunEdL ],
) (s7enprAIpyy) yjunco Juikeidsjsog sjunod Buikeads-aag | jo ey
e L ” -
*(Buunad 19y5e) 007 Suranp sama adead uo d03epaad pue projyisesed
811 ‘*snoyf snooosounyy ‘3nqAeaw adesd ayy uo (a3esnoop wrnipog) aanippe [Ed1paW )M S)udde |01)U0D-01q JUIIJIP JO 130 L) 21qeL

13



14

JlEes
. 5 . 5 . . ; 1 ; ; ; ; = . ; ; Iw sy -naop walp
L'79 [ 08 | 816 | 988 | 99°€9 | ST8S | 9L716 | ¥F'06 | 10T | 80'8S | 19°C6 | 1T°88 | 9€°T9 | €L°LS | 8806 | vO'L8 W 07 -0S + BUOI
=s1]Al 43dng
. — . . : 4 5 i i . ; . . i . . IO ¥uor
€65 | €15 | 9€8B | 049 | 8C09 | 1€CS | 1998 [ 8TLY | 10086 [ 9€°05 | €6°C8 | 8¥'£9 | £1°09 | $THS | 8L08 | €E719 w0t -siq 42dng
gy Jjesnaop
6F' S | 0€°9S | T6'F8 | 0S°Z8 | [E°6S [ ST8S | VE98 | 61°F8 | €TTS | CSS [ STSB [ 11728 | 26'SS | €TSS | 91°c8 | 61718 g wnipe§
+ apojemay
P8BS | TIS | 69 | ST19 | 6009 | 897 1S | 66°0L | 89°S9 | i9°LS | LT8F [ S1°69 [ 8109 | 9L°LS | 15°€5 | 1€°89 | 14785 jug dpojEwaN
A st 3)85M30p
985 | 0TS | €€8 | TSL LE6S | 6SCE | TLSB | SHLL | 9¥8S | CO0S | 91'C8 [ SO'GL t TOLS | SP'TS | 8808 | 66'TL wnipeg
SI+w ¢ + Agorg
8TV | 6°th | S8S | 0°8BF | ¥S'SY [ ¥9°Sh | ¥9S | TETS | Ty | STHY | SL719 | SL°LY | LLTV | 1LY | S8°9S | 98°EY /ety Agorg
id ed N A 1d ed N Y 1d ed N \ id ed N \4 i
uWONINPAT o, IBEIIAY Nam ¢ Naam .7 Haam ] =Nﬂﬂu__h~_ ¥ JuaunEas]
S|EAI3)U) JUAIJJIP JE saprojiseed pue siojepasd 93sul Jo o, uORINPIY

“(3uiunid 13358) 6007 Sulnp saura adea3 ) ue (3)eSNd0P WRIPOS) IANIPPR [LIPIW YA SpUIZE [01)U0d ,
-01q JUdJ3JJIp 0) pajdafqns uoym aojepaad pue proysered sy ‘snoyf snasosoup)g ‘GnqAeaw adead ayy jo sadejusssad uondnpay :(g) d|qel



. e
From Academia to Pesticide Industry Conference, 24-25 March 2010 e
R o Dept. of Pesticide chemistry & Technology, Fac. of Agric. Alexandria Univ. Egypt ‘@

REFERENCES

Abdel-Rahman, Randa M. (2010): Exploring the potency of the medical component, Sodium
docusate as a safe compound on different economic insects. J. Egypt. Ger. Soc: Zool.
J. Egypt. Ger. Soc. Zool., (59E): Entomology, 59-73.

Abd-Rabou, S. and A. A. H. Mangoud (2002): Effect of natural compounds and buprofezin on
the hibiscus mealybug, Maconellicoccus hirsutus and its parasitoids. The 2™ intcrna-
tional Conference, Plant Protection Research Institute, Cairo, Egypt, 21-24 December,
2002, 945-947. )

Anonymous (2001): Mealybugs and their bio-control. http:/flora.
www.eeb.unconn.edu/imp/scout comb.html.

Baker, J. R. (1998): Ornamental and turf insect note 19 (ENT/ort-019).
http://www.ces.ncsu.edu/depts/ent/motes/Turf/flower_contents/orn_t19/not19.html.

Cartwirth, B. and H. W. Browning (1999): Texas citrus mealybug and whiteflies. htip://aggie-
horticulture tamu. edu/citrus/12311. htm.

Cloyed, R. (1998): Citrus mealybug management in greenhouses and interiorscapes.
http:\www.ofa.org/bulletins/1998%bulletins/ sept % 2098/09.htm.

Copland, M. J. W. and A. G. Ibrahim (1985): Biology of glasshouse scale insects and their
parasitoids. Chapter 2.10, Pp 87-90. In: Biological pest control, the glasshouse experi-
ence. Eds. Hussey, N. W. and N. Scopes, Cornel] University Press, Ithaca, New York.

Georgis, R. (2002): Industrial overview: The bioassays story. Proceedings of the First Interna-
tional Workshop on Entomopathogenic Nematodes, Shram El-Sheikh, Egypt, January,
2002, Pp 135-143.

Grafton-Cardwell, E. E. (2000): UC IPM Pest Management Guidelines: Citrus mealybugs.
http://www.ipm.ucdavis.edu/PMG/ rlo730051 1 .tml.

Hamlen, R. A. (1975): Insect growth regulator control of longtailed mealybug, hemispherical
scale, and Phenacoccus solani on ornametal foliage plants. J. Econ. Entomol., 68 (2):
223-226.

Hendrson, C. F. and E. W. Tilton (1955): Test with acaricides against the brown wheat mite.
J. Econ. Entomol., 85: 157-161.

Hominick, W. M. (2002): Biogeography. In: Entomopathhogenic Nematology. Gaugler, R.
(Ed.), CABI Publishing, Wallinford, UK, pp. 115-143.

Kaya, H. K.; Aguillera, M. M.; Alumai, A.; Choo, H.Y.; De la Torre, M.; Fodor, A.; Gan-
guly,S.; Hazér, S.; Lakatos, T.; Pye, A.; Wilson, M.; Yamanaka, S.; Yang, H. and
Ehlers, R.U. (2006): Status of entomopathogenic nematodes and their symbiotic bacte-
ria from selected countries or regions of the world. Biol. Control 38, 134-155.

Mangoud, A. A. H. and H. A. S. Abd El-Gawad (2003): Evaluation of different integrated
pest Management concepts for controlling the Egyptian fluted mealybug, fcerya de-
gyptiaca on the ornamental plants. Bull. Ent. Soc. Egypt, Econ 29 : 137-149.

Mani, M.; V. J. Lakshmi and A. Krishnamoorthy (1997): Side effects of some pesticides on

the adult prey consumption of Cryptolaemus montrouzieri Mulsant (Coccinellidae :
Coleoptera).Indian Journal of Plant Protection, 25 (1): 48-51.

Martin, J. L. and R. F. L. Mau (1999): Planococcus cirti hup// www. ex-
~ tento hawaii.edu/kbase/crop/Type/P_citri.htm.

15



From Academia to Pesticide Industry Conference, 24-25 March 2010 -
<7 Dept. of Pesticide chemistry & Technolcgy, Fac. of Agric. Alexandria Uiiv. Egypt @

Omar, H. I. H.; M. . Hayder and Y. H. Issa (1987): Effect of some oil insecticide mixtures on
aphids and thrips infesting tomato. Agric. Res. Rev., 65:47-52.

Sieburth, P. L.; W. J. Schoeder and R. T. Mayer (1998): Effect of oil and oil-surfactant com-
binations on silver leaf whitefly nymphs (Homoptera : Aleyrodidac) on collard. Flora.
Entomol., 81: 446-452.

Woodring J. L. and Kaya H. K. (1988): Steincrnematid and Heterorhabditid Nematodes: A
Handbook of biology and Techniques. Arkansas Agricultural. Experiment. Station.
Southern Cooperative Series, Bulletin. 331.

16




From Academia to Pesticide Industry Conference, 24-25 March 2010
b4 Dept. of Pesticide chemistry & Technology, Fac. of Agric. Alexandria Univ. Egypt

it adl gaddall
Slbidally Ada) il (5 e Gl gl o dpea bl Gl g Uald 4 galh ol pali iy L3
i) le 4y g pall s sikally
3435e b pdadh e il g s I e daaa 1
eas—35m - Al anall U LS 7 — i Ay s e

Steinernenia 125l s Beauveria bassiana ylb « g3 sy L gall S Sl e Adles s a5
b haie Camall sl Gy Aty G e Capud€ 3 g g g il Sl Wl Sl 5 iie (carpocapsae
Leptomastix dactylopii Jab e =08 3l ada 85 40t 5, A caiall (3 e CuadS 4a s g sl Wls
Sy S IR BaU Das s Seymmus syriacus oy

A Ao e Afled B (10 ylasilly Al L padl DS Hall ke ) (2008) JgYY panpall J3a
ol s et e (U y jecaa ) sl Saaalh ey 30 D5l R Catadl 3 ALK ey ALASH el
Bl 1 gRasilly (62l Ga S iae | SBS GEN 2ayy 8 it By ey sl 30 e S i
G Tuad acl S Uy suma  gus 2933 e QAR iall Gy (U yall il (il e s e Lo
& W (2009) P ot sl @5 G el Alidl au g U8 ol D5 (e puadep gand sy Wle S e i
e Ll 3 Iy gTasilly (DU gl e S 53 pgsd g el St Bls sie (2008) gV pusall 235
U,\LJIH_.S).IL_,UA;\A.LBa;;UJ_,_A.)J_H@JQM@ULA@;M@JJJU,&!}J&LQW &l y2all
paisa il S L vie S LU sy ad B3y e b s cudS FTIRNOn
R il By Uyl ity il s Ao | Ao dpadt S 1yl (g3l gr CapdS g0
o gl ol aey s U g 3305 (e puli gaud 2ms e Bans T e B Uy ey g 2y 51 6 e
(2008) JST g gall 755 gn L 5 (2009) (P pot gl ks

Ml Ay goadl LSl ae CualS s p g bl Sl LI s 4 i Al Sl e
On il g ALalSiah ZadlSdl a5 4 laladll e Pl oSy Al ARal il Bt Al st 3 (12 gAegill
opteadlt ) 5e g Aeals quiall T il sl e ol g3ty a3

17



