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Introduction

The cotton whitefly, Bemisia tabac/ (Genn.) (Hom.,
Aleyrodidae) iIs a major pest of vegetables In
Jordan.

The insect causes direct and indirect damages as
well as transmits many viral plant diseases.

B. tabaci has been successfully controlled in the
past by insecticides, but chemical control Is
strongly debated at the present time because the
Insect has developed resistance against many
Insecticides.




http://photos.eppo.org/albums/pests/Insects/Bemisia_tabaci/BEMITA_15.jpg



Introduction

Biological control using natural enemies
could provide an alternative control method
for this pest.

The ladybird, Serangium parcesetosum
(originated from India) seems to be a
specialist predator of whiteflies.

The specialization of S. parcesetosum on
whiteflies has sparked the interest to
evaluate the efficiency of this predator in
biological control programs against B.
tabacrunder Jordanian conditions.
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Objectives

-To start using S. parcesetosum in biological control programs
against B. tabaci , it was important to investigate its biology.

-A successful biological control of a pest depends on the fact that the
predator kills a high number of the pest to keep its population at a
low level: predation potential of S. parcesetosum was investigated.

-Before considering a predator for a biological control program, it is
Important to study its preference for a pest species and its possible
Interaction with other natural enemies: preference of S
parcesetosum for different pest species and parasitized B. tabaci
was conducted.
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Materials and methods: Biology

B. tabaci, 25+1°C,
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Results —Biology — pevelopment

Mean developmental duration of immature stages of Serangium parcesetosum
by feeding on Bemisia tabac/on cucumber at two different temperatures.
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Results — Biology

Mortality percent of immature stages and mean longevity of Serangium
parcesetosum adults by feeding on Bemisia tabaci on cucumber at two different

temperatures.
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Results — Biology—— Fecundity

Mean daily and total numbers of eggs laid by Serangium parcesetosum
females by feeding on Bemisia tabac/ on cucumber at two temperatures.
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Materials and methods: Predation potential

B. tabaci, 25+1°C, 23-33°C, Cucumber

G

Predation potential by larval instars

S. parcesetosum L, B. tabaci immatures

The whole developmental period

Predation potential by adults

S. parcesetosum adults B. tabaci Immatures

The first eighty days of adults’ longevity





Results — Larval instars

Mean daily and total predation by larval instars of Serangium parcesetosum
feeding on Bemisia tabacion cucumber at two temperatures.
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Results — Adults

Mean daily and total predation rate of Serangium parcesetosum adults with
Bemisia tabac/ on cucumber leaf discs at two temperatures.

Mean daily number of consumed B. tabaci
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Materials and methods: Preference

Preference for prey species
B. tabaci
S. parcesetosum L, T ricin/
females T. telarius
A. Qossypii

L. huidobrensis

Preference for parasitized prey

L, unparasitized
L and parasitized
. m 4 7 .
S. parcesetosu, females  B. tabacipuparia
males by En. formosa

Preference for parasitized prey

unparasitized
and parasitized
B. tabaci puparia
by Er. mundus

I—4
S. parcesetosum  adult






Results — preference for prey species

Mean prey consumption by larvae and adults of Serangium parcesetosum
feeding on five prey species offered together on cucumber at two temperatures.
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Results — Preference for parasitized prey

Mean number of consumed unparasitized and parasitized Bemisia tabaci
puparia with Serangium parcesetosum on cotton and cucumber.
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Conclusions

.. S. parcesetosum has successfully developed, survived, reproduced and fed

upon B. tabac/on cucumber.

.. S. parcesetosum tested stages were significantly preferred the whitefly species

rather than the non-whiteflies.

.. S. parcesetosum tended to avoid feeding on parasitized B. tabaci by Er.

mundus and En. formosa and fed on unparasitized ones.

.. Consequently, this ladybird seems to have a potential to be a bio-agent of the

cotton whitefly, which could be employed in biological control programs against
this pest in plastic-houses and open fields in Jordan.

.. Since S. parcesetosum tended to avoid feeding on parasitized prey, there is a

feasible potential for integration of S. parcesetosum and the whitefly
parasitoids into a biological control program in order to provide a great level of
B. tabac/ suppression in Jordan.
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Introduction

The genus Meloidogyne includes the root-knot nematodes
(RKNS):
*world widely distributed.

**cause about 70 billion dollar crop losses per annum
(Siddiqui et al., 2003).

/n Jordan:

Meloidogyne javanica, M. incognita races 1 & 2 and M.
arenaria race 2.

M. javanica is the most common species (about 70%).

Widely distributed in the irrigated agricultural areas of
Jordan (Abu-Gharbieh et al/., 2005).

M. javanicawas the most common plant-parasitic
nematode species in Al-Karak province (Karajeh and Al-
Ameiri, 2010).

Causes more than 15% crop losses in Jordan Valley alone
(Abu-Gharbieh, 1994).





the Javanese Root-Knot Nematode
(Meloidogyne javanica)

« Attacks > 700 plant
species.

« Causing root knot
disease.

« Disease complexes with
plant pathogenic fungi
and bacteria.

 Breakdown of plant
resistance to other
pathogens.






e Some salts:

* negative or positive effects on various
physiological functions of the plant,
especially when interacted with a
stressful agent such as nematodes
(Edongali and Ferris, 1982).

 When some specific ions (NH,*, K*, Cl,
and NO;) were used:
M. incognitainfection of cucumber

roots were effectively reduced marks and sayre
1964; Ismail and Saxena 1977; Castro et al., 1991).

 Among these ions, NH,*, K*; and NO;
promoted plant growth (Castro ef al/.,
1991).





Study objectives:
* To Investigate the effects of five nitrogen
salts:

« ammonium chloride (NH4CI)

« ammonium nitrate (NHANO?3)

e potassium nitrate (KNO3)

« ammonium sulfate ((NH4)2S04)

« diammonium phosphate (NH4)2HPOA4)

* Plus sodium chloride (NaCl) as a salt control

* On controlling the Javanese root-knot
nematode, M. javanica

« their interactions on the susceptibility and
growth of cucumber (Cucumis sativus L. cv.
Hayel, G&S)

 under laboratory and greenhouse conditions





Materials and Methods

Analytical reagent grade (pure): NH4CI,
NH4NO3, KNO3, (NH4)2504, (NH4)2HPO4 and
NaCl were used.

The electrical conductivities of each of the salt
solutions (through dissolving specific amounts
In water) used were 2 (EC 2), 4 (EC 4), 6 (EC 6)
and 8 (EC 8) mmhos/cm.

A field population (M. yavanica) previously
collected from a cucumber field at Ein-Sarah
region in Karak Province of Jordan and
extracted in the laboratory was used.

The nematode isolate was identified

morphologically and by using SCAR-PCR test
(Karajeh, 2004).





Hatching test

Egg-masses of M. javanicawere individually
picked from galled cucumber roots.

dipped into a solution of 0.5% NaOCI for 1
minute (Hussey and Barker, 1973)

to dissolve their gelatinous matrix hence to free
and surface-sterilize the eggs.

About 100 free eggs were put into a Petri dish
containing 5 ml of each solution of the salts or
tap water (as a control) at each EC.

Each treatment or control was replicated three
times.

The bioassay was conducted in the dark at an
Incubator at 25°C.

The % of egg-hatching was recorded after one
day and after one week from the incubation.





Mortality test

One hundred two-day-old second-stage juveniles
(J2), hlatched from eggs surface-sterilized in 0.5%
NaOCI.

picked and transferred to a small Petri dish
containing 5 ml of each solution; tap water served
as control.

Each treatment was replicated three times.

The bioassay was conducted in the dark in an
Incubator at 25°C.

The J2s were examined after one day and after
one week from the incubation and those that failed
to react to probing with a fine bristle were
considered dead.

The % of J2 mortality was recorded. The mortality
assay was performed twice.





Infectivity test

one seedling of cucumber cultivar ‘Hayel’ per pot and
placed on Petri dishes.

After one week from transplanting, each seedling was
Inoculated with about 100 two-day-old J2s and soil
drenched with 10 ml of saline solutions at each EC.

Each treatment was replicated five times.
The plants were regularly irrigated with water.

The plants were arranged according to completely
randomized design (CRD)

maintained in a growth chamber at 25°C and 16/8 hour
light/dark regimes for 6 weeks then the plants were up-
rooted.

Shoot and root fresh and dry weights were recorded.

The galling index was evaluated according to the 0-5 scale:
0 =no galling,and 1 =1-2, 2 =3-10, 3 =11-30, 4 = 31-100
and 5 = over 100 galls (Taylor and Sasser, 1978).
Nematode reproduction factor (RF) was then calculated as
the number of eggs per plant (Pf) divided by the initial
second stage juvenile inoculum (P1i).





Greenhouse experiment

One-month old seedlings (about 15 cm tall) of
cucumber cultivar ‘Hayel’ were planted in 5 dm3
pots

filled with 1.5 kg of a pasteurized mixture (1:2) of
water-washed sand and a non-sodic, non-saline
clay loam soll (EC 0.8 mmhos/cm, pH 7.9, 0.8% organic matter,
1.03 mg/g total nitrogen, and 38% CaCO3).

One week after transplanting, the levels of
electrical conductivities (EC 2, EC 4 and EC 8)
were achieved and maintained

by irrigating the pot soil with saline solutions to
field capacity level for three consecutive weeks.

For the control treatments, the same procedure
was followed except that tap water replaced the
salt solution.





At the end of the experiment, sixty days after
Inoculation, plants were removed from pots and
the roots were carefully washed to remove soil
particles.

Shoot and root fresh and dry weights were
recorded.

The galling index was evaluated as previously
described.

Soil pH, EC and salinity of rhizospheric soil
were also measured.

Three random samples of oven dried plants per
a treatment were finely grounded and analyzed
for protein content .

Potassium and phosphorus contents by the
method of Meiwes er al. 1984.





Table 1: Effect of different salts at four levels of electrical conductivity (EC) on
/n vitro egg-hatching and second-stage juvenile mortality bioassays of root-

knot nematode, Meloidogyne javanica.

Galt FC E oz hatching %% Juverdle mortality o
after 1 day after 1 weel after 1 day  after 1 weel
Armtnotivm chlofde 2 23 g 30 a0 S 100
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Armmonium sl fate 2 4.0f 6. 0h 0. 3h 100
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Table 3: Effect of different salts at four levels of electrical conductivity (EC)

on cucumber inoculated with the root-knot nematode (Meloidogyne
Jjavanica) under greenhouse conditions:

Salt Plant propetties aoll propetties
Proteit
ECl 51 PFW/ RFW/ PDW R cottent F K pH EC S alituty
Type | idfem) | (@-5) ® ® ® ® | oge | e | @re | 019 | @srem | G
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Table 4: Main and interaction effects (probability values) of nematode (Meloidogyne
Jjavanica), salt and electrical conductivity (EC) on root galling , plant and root fresh and
dry weights, plant contents of proteins, phosphorus and potassium of cucumber and on
measured pH, EC and salinity of rhizospheric soil at the end of the pot experiment:
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Conclusions

Percentages of egg-hatching and second-stage juvenile
viability of M. javanicawere greatly reduced when NH,CI,
(NH4),S50, and NH,NO, were used especially at the
higher levels of EC and accompanied with reduction in
cucumber root galling.

The lower root galling (less than 2.5) was accompanied
with NH,CI, (NH,),SO, and (NH,),HPO,while KNO,; and
NH,NO, resulted in moderate root galling.

In contrast to the nitrogen salts, NaCl caused a slight

reduction in both nematode infection and root growth

especially at higher EC levels and this could be due to
salinity effect.

Diammonium phosphate was superior over the tested
salts in increasing plant and root fresh and dry weights
and cucumber phosphorus content while KNO; was
superior in increasing in plant content of potassium.
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