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ABSTRACT

Field studies were carried out to determine the effect of of
Trichogramma evanescens releasingalone or with chemical insecticides
(Malathion, Admiral and sulphur) against the purple lined borer, Chilo
agamemnon Bles. and pink sugarcane mealy bug, Saccharicoccus sacchari
(Cockerell) at Naga-Hammady, Quena Governorate in 2002 / 2003 and 2003 /
2004 sugarcane (C.9/54 commercial Varity) seasons. The true egg parasitoid, T.
evanescens was released at rate of 25000 adults / feddan over 5 location (each
divided to 6 equal plots) in July 1*. Releasing the parasitoid led to lower damage
by C. agamemnon (8.64 % infested joints and 0.83 % dead top / 120 plants) in
2003 scason and (8.24 % and 0.83 %), in season 2004 showing reduction
percentages in the infested joints and dead top than control by 62.61 and 91.96 %
in 2003 season and by 65.46 & 94.14 % in 2004 season, respectively. Among the
different chemical insecticides treatments, plots received Admiral flowed by
Malathion,(30 days between sprays and started after 30 days of parasitoid release)
may be fairly considered as highly cffective against the two studied pests, it
reduced means numbers of mealy bug / plant (two scason means 3.63 and 2.51/
plant). Treatments by these two materials caused plants to harbour a total of 26
infested plants/ 120 plants indicating % infestation by 21.67, consequently
reduction percentages than control by 45.83 %, in 2003 season, respectively. The
correspending values of subsequent scason were 29, 24.17 % and 44.22 %,
respectively. Regarding the infested joints recorded on sugarcane plants, it is clear
that this treatment was the most effective as plants hatbour two season %
infestation 3.05 and 3% indicating 86.74 and 87.43 % highest reduction than
control, respectively. These percentages showing significant lower than those of
control and parasitoids release treatment. The highest reduction percentages of
dead top plants (86.74 and 88.21 %) than control were also, observed for this
treatment. The lowest means dead top plants (0.33 and 0.33) were recorded from
this treatment indicating the lowest % infestation by 1.67 and 1.67 % for the two
seasons, respectively.

INTRODUCTION

In Egypt, sugarcane (Saccharum officinarum L.) is considered the main
materials for sugar processing and it occupied the scored important economic
crop (Darwish 1979). According to Anonymous, (2004) sugarcane produced
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about 1,05 million tons of sugar, which presented about 73 % of the total amount
of sugar production. Unfortunately, sugarcane plants in Egypt, are subjected to
infestation by many pests of which the purple lined borer, Chilo agamemnon
Bles. and the pink sugarcane mealy bug Saccharicoceus sacchari (Cockerell) are
the most important (Tohamy, 1999).

C. agamemnon infestation to cane plants showed different symptoms of
infestation as circular tunnels, infested joints and dead top. Embaby (1996) found
that for each 1 % circular tunnels, the loss in cane yield and sugar yield were 0.38
and 0.68 %. Khewa (2001) estimated the losses in sugar yield due to C.
agamemnon infestation in five different varieties including the commercial one C
9/54. The lowest percentages of increase in monosacharides from plants with
infested joints and girdled plants were recorded for the C. 9/54.

The pink sugarcane mealy bug, S. sacchari is a common pest of
sugarcane in Egypt (Ommer ef o/, 1986 and Abu-Dooh, 1988). 1t exists of the
stalk and under overlapping leaf-sheaths and below the node and spreads, down
the internode and around the stalk to the region of the bud when numbers increase
and show peak populations in August — September (Hafez and Salama, 1969). It
is responsible for the accumulation of large quantities of wax and honeydew
around the buds, the loss of sap and sugar due to heavy infestation by mealy bug
during late summer and autumn which led to retardation of growth and reduction
in yield. Tohamy (1999} indicated that G.T 54/9 commercial variety was found
the highest infesied among the studied varietics.

Genus Trichogramma attack lepidopterous eggs in varying degrees and
they have been assumed to play an important role in regulating biologically the
populations of C. agamemnon (Abbas, et al., 1996). Several authors discussed
the important role which 7. evanescens play in suppressing the population density
of the two corn borers O. nubilalis and C. agamemnon when the parasitoid
released towards these pesis (El-Henceidy et al., 1989, Abbas et al., 1991, Ebaid
2001 and Khewa 2001),

The aim of this study was to develop a pest-management system for C.
agamemnon and S. sacchari with minimum adverse effect on the parasitoid.

MATERIAL AND METHODS

The present study was carried out at Naga-Hammady, Qina Governorate
throughout two successive seasons (2002/ 2003 and 2003/ 2004). Six different
locations of 4 feddan cach were divided to 6 equal plots. All plots were
cultivated with the commercial varicty C. 9/54 on March, 15" . The research plan
aimed to investigate the effect of different treatments on infestation rates by the
main sugarcane borer, Chilo agamemnon Bles. and the mealy bug as two mean

sugarcane pests.
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Materials used:

1. Anragasia kuehniella eggs parasitized by Trichogramma evanescens were
supplied from the laboratory of Trichogramma mass production, Biological
Control Department Mallawi Research Station.

2. Malathion, an organophosphorous chemical insecticide, diethyl [(
dimethoxyphosphinothioyl) thio] butanedioate, used at 250 cm® / 100 liters
of water.

3. Admiral, an 1.G.R. compound, 2 [1-methyl-2-(4-phenoxyphenoxy) pyridine.
used at 50 cm’ / 100 liters of water.

4. Sulpher used at rate of 1 liters / 100 liters of water .

Treatments:

1. Location number (1), plots were left free of any application as control.

2. Location number (2), plots received release of Trichogramma evanescens,
only for control egg masses of Chilo agamemnon. Releasing the parasitoid
was carried out on July, 1" in both seasons at the rate of 40 cards / feddan,
each produced 6235 individuals i.e. 25000 adults / feddan.

The remained four locations were treated also with the parasitoid release
in addition to chemical insecticides to control the infestation by pink sugarcane
mealy bug as follows:

Location number (3), plots received a single application of Malathion
afier 45 days of parasitoid relcase.

1. Location number (4), plots received three sprays of Malathion at 30 day
intervals between cach spray and started after30 days of releasing the
parasitoid. )

2. Location number (5), plots received a spray by Sulpher followed by
Malathion and latter Admiral at 30 day intervals between sprays and started
after 30 days of releasing parasitoid application,

3, Location number (6), plots reccived Admiral application followed by
Malathiuon at 30 day intervals between sprays and started after 30 days of
releasing parasitoid.

At harvest time (February), samples of 20 stalks each were randomly
selected from each replicate and first cleaned, then inspected carefully to estimate
total number of joints, bored joints and dead top plants / 120 plants. Total number
of infested plants by mealy bug / 120 plants were also counted and mean number
of insects / plant were estimated.

Statistical analysis was done to find out L.SD. values to test the
significance between treatmenis.

RESULTS AND DISCUSSION

1-Releasing Trichogramma evanescens for controlling Chilo agamemnon eggs:

Data in Table (1) indicated that plants of untreated plots had
significantly, more damage than those from plots that received 7. evanescens
release,
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Releasing the parasitoid led to lower damage 8.64 % infested joints and
0.83 % dead top / 120 plants) in 2003 season and (8.24 % and 0.83 %),
respectively in season 2004. these data indicated reduction percentages in the
infested joints and dead top than control by 62.61 % and 91.96 % in 2003 season
and by 65.46 % & 94.14 %, in 2004 scason, respectively.

From the obtained results, it is thought that the rate of 25000 parasitoids
/ feddan is enough to achieve high reduction in the rate of infested canes.

The obtained results agree with those of El-Heneidy er af., (1988), they
found that release of T. evanescens in sugarcane fields at a rate of 60000 adults /
feddan resulted in 4.2 % and 48.8 % reduction in rates of infestation in the stalks
and joints, respectively. Also Abbas et al., (1991) mentioned that release of T
evanescens in sugarcanc fields at rate of 20000 adulis / feddan resulted in 54.5
and 64.6 % reduction in rates of infestation in the stalks and joints, respectively.

2- Chemical insecticide treatments:
A-Single Malathion application

From data presented in Table (1), it is clear that, in both scasons of
study, the single field application of Malathion insecticide that was applied after
45 days of parasitoid release for mealy bug control led to 45 and 43 infested
plants / 120 inspected plants, respectively. These counts are, insignificant than
those recorded from the control treatment (8 and 8.67 infested plants / 20 plants).
This treatment, also, caused 6.25 and 17.3 % reductions in infested ptants than
contro! lowered the mean numbers of insects / plant to 4.32 and 3.38 compared to
9.57 and 9.3 insects / control plant, respectively.

The obtained results concerning the effect of this field treatment on
Chilo agamemnon first season infestation resulted in 104 infested joints / 2249
inspected joints of 120 plants indicated 4.62 % infestation and reduction in
infestation than control by 80 %. As for the effect of this treatment on dead top
infestation, the total recorded numbers was 6 infested plants / 120 plants showing
5 % infestation and indicating 51.6 % reduction in the infestation than control
Data of second season showed similar trend as in the first season where the %
recorded infestation joints was (6.2 % infestation indicating 74.2 % reduction
than control, while, those of dead top were 1.67 % infestation and 88.21 %
reduction than control, respeclively. Such data indicated significant difference
between %-infested joints and mean numbers of dead top of this treatment with
that of the contrel while were insignificant compared to the releasing treatment,

It could be, generally, concluded from the obtained data that the delayed
used of Malathion till 45 days afier parasiloids release, gave the parasitoids
enough time to attack and control C. agamemnon eggs and subsequently good
biotic control can be obtained, but in the same time, this treatment led to achieve
low control for mealy bug.
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B- Triple Malathion application

In these treatments, cach plot received three applications of Malathion
insecticide at 30 day intervals between each spray and started after 30 days of
releasing 7. evanescens. Among the different treatments, in the two seasons, triple
Malathion applications led to the lowest mean numbers of mealy bug infested
plants (3.83 and 3.5 plants / 120 plants). These numbers were insignificantly
lower thosc that recorded from Admiral —-Malathion treatments (4.33 and 4.83
plants / 120 plants, respectively), and significantly lower than that resulted from
all the remaining four treatments. Among the different treatments, this treatment
led to the highest reduction percentages in infested plants than control (52.07 and
59.61%) and lowest mean numbers of insects / plant (3.21 and 2.1 insects / plant
in 2003 and 2004, respectively; Table, 1).

As for the effect of this treatment on infestation rate by C. agamemnon
to sugarcane plants, data tabulated in Table (1) show clearly, that among the
different chemical and parasitoid release treatments, the lawest percentages of
reduction than control for the infested joints (51.3 and 50.96 %, respectively) and
for dead top plants (27.3% and 58.86 %) were recorded from this treatment. The
mean numbers of dead top plants (two season averages 1.5 and 1.16) were found
insignificantly different than all chemical and parasitoid treatments. While the %
of infested joints during the two seasons (11.3 and 11.7) were found, insignificant
with those recorded from parasitoid release or Sulphur —Malathion — Admiral
treatments but significantly higher than all the three remaining chemical
treatments.

From the formerly mentioned results, it could be deduced that this
treatment caused an increased in the percentages of infested joints and dead top
plants than in all other chemical or parasitoids release treatments and produced
the lowest reduction infestation by C. agamemnon than control. This may be due
to the harmful effect of pesticide on the parasitoid. But, in the same time, this
treatment caused the highest reduction in infested plants with mealy bug than
control and also minimized the mean numbers of insects / plant to the lowest
value among the different treatments.

C- Sulphur — Malathion -Admiral treatments:

' After 30 days of parasitoid release, the three materials were applied in
the field on plants . The assayed materials were applied successively as Sulphur,
Malathion and Admiral at 30 day intervals. At the end of sugarcane seasons (2003
and 2004, 25 and 27.5 % of the inspecied plants from this treatment showed
infestation by mealy bug. These percentages of infested plants indicated 37.5 and
36.53 % reductions than control, indicating highest efficacy in reducing the
numbers of insects / plant to 4.14 and 2.25, for the two seasons, respectively.
According to the L.S.D. values, the two scason average numbers of infested
plants (5 and $.5) were found insignificantly different than those of Admiral-
‘Malathion treatments.



Table (1): Rates of infestation by Chilo agamemnon and Saccharicoccus sacchari to C.9/54 sugarcane variety after treatment with

T. evanescens and chemical insecticides in 2003 and 2004 sugarcane seasons,
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Statistical analysis of data obtained from this treatment indicated that the
percentage of joints infested by C. Agamemnon (two season averages 6,93 and 7
%) were insignificantly different than those of Admiral- Malathion treatment.
These percentages showed 69.86 and 70.66 % reductions in the infested joints
than contro! for the two seasons of study, respectively. Also, it could be observed
that the mean numbers of dead top plants recorded from this treatment (two
season averages 0.83 and 1.33 infested plants / 120 plants) were, insignificantly
different than those recorded from Admiral- Malathion treatments. This treatment
caused reduction in the percentages of dead top plants than control by 59.63 and
52.93 %, for the two seasons of study, respectively.

D-Admiral- Malathion treatments:

In this part of study, sugarcane plants received Admiral application after
30 days of releasing parasitoids while Malathion application came after 30 days
from Admiral application. From data in Table (1), this treatment may be fairly
considered as highly effective in reducing means numbers of mealy-bug / plant
(two season means 3.63 and 2.51/ plant). Trecatments by thesc two materials
caused plants to harbour a total of 26 infested plants/ 120 plants indicating %
infestation by 21.67, consequently reduction percentages than control by 45,83 %,
in 2003 season, respectively. The corresponding values of subsequent season
were 29, 24.17 % and 44,22 %, respectively.

Regarding the infested joints recorded on sugarcane plants that received
these two latter materials, it is clear from Table (1) that this treatment was the
most effective as plants harboured two season % of infested plants 3.05 and 3%
indicating 86.74 and 87.43 % reduction than control, respectively. These
percentages were significantly lower than those of control and parasitoids release
treatment. The highest reduction percentages of dead top plants (83.83 and 88.21
% than control) were also, recorded for this treatment. Among the different
chemical insecticide treatments, the lowest means of dead top plants (0.33 and
0.33) were recorded from this treatment indicating the lowest % infestation by
(1.67 % for the two scasons).

1t could be, generaily concluded from the obtained data that Admiral -
Malathion treatment gave a good control for the two studied pests. The use of
Admiral before Malathion led to serve the parasitoids by saving much enough
time for the parasitoid to play its important role in control C. agamemnon eggs.

El-Khawas ef al. (2003) stated that Cascade {I.G.R.) was less harmful to
adults of T. evanescens than Dursban (chemical insecticide). Ebaid, (2004) stated
that Mimic (1.G.R.) proved to be safe compound for adults and full grown larvae
of Bracon brevicornis parasitoid and also for three tested predacious insects ( P.
alfierii, C. undecimpunctata and Scymnus spp).
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