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ABSTRACT

Laboratory and store assessments were carried out to
investigate the efficiency of the quick lime as natural component
with non chemical residues and harmful side effects. Great energy
produced when acts with water insect gut, caused death. The two
pathogenic fungal strains Metarhizium anisopliae (Metsch) and
Beauveria bassiana (Balsam) were tested on the first instar larvae
of Stotroga cerealilla on stored unhusked rice grains udder
laboratory and store conditions. The quick lime powder was used
at the quantities of 100, 150 and 200 g. / kg. rice grains
Gizal78,and the two fungal pathogenic strains, each at the
concentrations of 1x10°%, 1.25 x10® and 1.5 x 10%pores/ml.
Malathion 5% super dust was applied at the quantities of 0.125,
0.250 and 0.5 g. / kg. infestation free of unhusked rice grains.
Higher mortality percentages were obtained with quick lime at the
quantity of 200 g. / kg. was 97.75 followed by Malthion super
dust 82.75 % at the quantity of 0.5 /kg. on rice grains after 72 h.
M. anisopliae was the third at the concentration of 1.5 x 10°
spores / ml. was 81.75 % while B. bassiana was the least at 1.5 x
10® spores / ml. was 75.5 % after 7 days in the laboratory
conditions. In the store conditions, quick lime also achieved
higher mortality percentage at the concentration of 300 g / kg. and
the average mortality percentage was 91.46 followed by
Malathion 85.41% at 1.0 g / kg.. M. anisopliae and B. bassiana
achieved 71.27 and 61.39 %, respectively.

Quick lime powder and the insecticide Malathion 5% super
dust represents quick and higher mortality percentages after 24,
48and 72 h. in the laboratory while M. anisopliae has
considerable mortality percentages and B. bassiana was the least
mortality percentages after 3, 5 and 7 days.

INTRODUCTION

Angoumois grain moth, Stotroga cerealella (Oliver) (Lepidoptera: Gelechiidae)
is a primary colonizer of stored grain in subtropical and warm temperate regions of
the world (Germanov, 1982). Rice (Oryza sativa L.) is the most important cereal crop
and staple food in some Governorates in Egypt.
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The farmers store more than 60%
of the total produced rice till the next
season for their food, feed and seed
purposes. Insect pests damage different
types of stored grains including rice
causing serious loss to national economy.
Among them Angoumois grain moth is
one of the most serious pests of stored
rice (unhusked) at post harvest level. A
large quantity of unhusked rice is stored
at farmer’s level which is badly damaged
by S cerealella, which is an extremely
efficient grain penetrator (Cogburn
1975). It is estimated that 5-10% of
world’s grain production is lost due to
ravages of insects (Adam, 1998). The
losses may reach 50% in tropical
countries where summer is hot and
humid and storage facilities are improper
and inadequate (Ahmad and Ahmad,
2002). Fletcher and Ghosh (1919)
observed that a female laid 120-350 eggs
on paddy grains and other cereals and
also on depressions, cracks, crevices and
holes of storage structures and godowns.
The newly hatched -caterpillar bores
directly into the grain and typically
remains inside the grain for both larval
and pupal development. The larvae of
this pest tunnel inside the kernels are
causing substantial damage and are
rendering the grain more susceptible to
secondary insect pests (Weston and
Rattlingourd 2000). Before pupation the
larva constructs a chamber just under the
grain coat, forming a small circular
translucent window. Pupation takes
places within the chamber inside a
delicate cocoon. Adults fly well and
cross-infestation occurs readily, but they
are short-lived and generally survive only
for 5-12 days, and in suitable stores
breeding may be continuous throughout
the year (Hill 1990).

The aim of the present
investigations is to provide an alternative
natural material of nonchemical toxicant
residues and environmental safe against

S cerealdla first instar larvae in stored
rice grains.

MATERIALS AND METHODS

The investigations were undertaken
in the laboratory of the department of
Entomology, Faculty of Agriculture,
Fayoum University from May 2015 to
April 2016. Samples of Giza 178
unhusked rice grains were collected from
several farm store houses at Fayoum
Governorate in plastic bags, transferred
to the laboratory. The grains were
conditioned in the laboratory for 20 days
at (27 £ 1°C and 70-72 % R.H.).
Laboratory studies.

Insect mass rearing technique.
Stock culture of S. cerealilla.

Samples of  infested and
infestation-free of unhusked rice grains
were divided into100 g. each and kept in
transparent plastic Jars (30 x 25 cm.),
covered by muslin for aeration, was
maintained in the laboratory at the 27 +
1-C and 70 — 72 R.H. for rearing as stock
culture. Emerged adults were collected
and kept in a glass cylinder (18 cm ht. X
10 cm dia.). For ensuring supply of fresh
eggs, mass rearing of S cerealella was
done by using wheat grain as diet. The
top of the cylinder was covered by 32
mesh net. Adults were kept in the
cylinder for one day for mating and
subsequent laying egg. The laid eggs on
the wall of the cylinder were brushed,
collected and sifted to collect fresh eggs
along with body parts of moth. Collected
eggs were kept in glass tubes of (12 cm.
ht. X 3 cm. dia.) labeled and stored in the
refrigerator at 4°C to ensure continuous
supply for further studies. (Akter et al.
2013).

S cerealella eggs were placed on
Petri dishes for hatching on absorbent
paper to develop into first instar larvae
for further studies. For providing
infested-free rice grains for the present
studies, quantities of 250 g. of unhusked
rice grains were bagged in jute bags of
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(25 x 20 cm.). The disinfestations process
involved rapid heating followed by rapid
cooling to safe handling and storage
temperatures. Bags of rice grains were
placed on ovens racks at 80°C for 4 min.
each and quickly replaced in cold water
for one min. and left for drying, Rashid
and Jonathan (2000).

Quick lime experiments.

Stones of the quick lime were
crushed into fine powder. Unhusked
sound rice grains of Giza 178varaiety
were obtained from Field Crop Research
Institute. 100s of unhusked sound rice
grains each were placed in Petri dishes of
(2 cm ht. X 10 cm dia.). The grains were
dusted and adequately mixed well with
the pulverized quick lime fine powder at
quantity rates of 100, 150 and 200 g. / kg.
EL-Garhy and Ahmed, (2012).

Spore suspensions experiments:

Pathogenic fungal strains,
Metarhizium anisopliae and Beauveria
bassiana were isolated from soil.The
spore suspension with the desired spore
count was  prepared using a
haemocytometer. The spore suspension
were prepared at the concentrations of 1
x 10%, 1.25 x 10®* and 1.5 x 10® spores /
ml. + 0.05% Tween 80 were suspended
in potato broth at PH of 6.9 and tested
against the first instar larvae of S
cerialella in rice crop, Ekesi et al.
(2000).

Preparation of Malathion 5% super
dust.

Recommended insecticide
Malathion super dust 5 % was applied at
the respective rates of 0.125, 0.250 and
0.5 g. / kg. The insecticide quantities
were calculated on weight by weight
bases of  powder/grain weight
(w/w).Malathion super dust was mixed at
the previous quantities each, Fekadu et
al. (2013).

Laboratory tests:
Efficiency of quick lime

One 100 first instar larvae of S
cerealella were introduced per Petri dish
(2 cm ht. X 10 cm dia.) by camel hair

brush with the help of stereomicroscope
with 100 unhusked sound rice grains
treated with quick lime at the
aforementioned quantities each, covered
with cloth sheet, tighten with rubber
band, Akter et al (2013). Ten Petri dishes
represent replicate; four replicates were
prepared as control. Grains were
inspected after 24, 48and 72 h. and the
mortality percentages were recorded by
cutting infested grains with the help of a
blade and observed under the microscope
and corrected by Abbott's formula.Quick
lime testes were operated four times per
each quantity. Germination percentage of
infest treated rice grains were calculated
per each treatment.

Efficiency of M. anisopliac and B.
bassiana spore suspensions:

Onel00 of unhusked infestation-
free rice grains per Petri dish were spread
with one of each pathogenic spore's
suspension at the abovementioned
concentrations separately. Treated Petri
dishes were naturally dried under aseptic
conditions. One hundred first instar
larvae were released to the treated rice
sound rice grains per each spore
suspensions. Ten Petri dishes represent
replicate as control. Four replicates per
each concentration were prepared. The
grains were inspected after 3, 5 and 7
days. and the mortality percentages were
recorded as abovementioned and
corrected by Abbott's formula.M.
anisopliae and B. bassiana tests were
operated  four times per such
concentration. Germination percentages
of infest treated rice grains were
calculated per each concentration.
Efficiency of Malathion super dust 5
%:

One 100 third instar larvae were
introduced with 100 unhusked sound
dusted rice grains with Malathion in Petri
dish. Every Ten Petri dishes represent
replicate; four replicates were prepared
as control. The dishes were inspected
after 24, 48 and 72h. and the mortality
percentages were corrected by Abbott's
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formula. Malathion tests were operated
four times per such concentration and the
germination percentage of infest treated
rice grains were also calculated per each
treatment.

Statistical analysis:

Data were subjected to analysis of
variance (ANOVA) and the means were
compared by L.S.D. test, at 0.05 level,
using SAS program (SAS Institute,
1988).The data were analyzed using
Probit analysis (Finny, 1952) and LTs
values were estimated for each of tested
material, bioagents and chemical
insecticide.

Storage grains applications:

Grains applications treatments were
laid-out in Completely Randomized
Design with four replications per such
treatment as control. The storage grain
applications were undertaken at separate
room in the department of Entomology
laboratory beyond May 2015 to April
2016.

Double quantities and/or
concentrations were applied to the test
Unhusked sound rice grains were used in
the treatments. Samples of 100 treated
rice grains per each treatment were
inspected in mid of each month. For
keeping the store room free from any
other insects and avoiding S cerealella
adults attack, new Pyrosol, the flying
insect killer (product of EIl-Nasr
Company for intermediate chemicals-
Egypt) was weekly spread for five
seconds and the store door was tightly
closed.

The average of  monthly
germination percentage of the infested
rice grains for each treatment were
calculated.

Quick lime applications:

Quantities of 500 g. unhusked
sound rice grains were treated by quick
lime fine powder at the quantities of 200,
250 and 300 g. / kg., each in plastic bags
of (30 x 20 cm.), well mixed, tightly
closed by plastic rubber. Five batches of
100 of S cerialilla eggs were applied to

each bag. Four bags represent replicate;
four replicates were prepared as control.
Randomized samples of 100 treated rice

grains per each concentration were
monthly inspected.
Mortality  percentages of S

cerealella first instar larvac were
calculated to each quantity. In order to
evaluate the germination percentages,
others of 100 infested rice grains were
kept on sterilized medical cotton and also
covered with other cotton material in
Petri dishes with water till the
germination occur.

Entomopathogenic fungi applications:

500 g. of unhusked sound rice
grains were treated with one of each of
the two pathogenic fungal strains of M.
anisopliae and B. bassiana at the
concentrations of 2 x 108, 2x125x 108
and 2 x 1.5 x 10® spore / ml. each in
sterilized aluminum pans and left for
naturally  drying  under  aseptic
conditions.Treated grains were kept in
plastic bags of (30 x 20 cm). Five batches
of 100 eggs each of S cerialilla were
applied to rice grains bag each, which
was tightly closed. Four bags represent
replicate and four replicates were
prepared as  control per each
concentration of M. anisopliae and or / B.
bassiana spores suspensions separately.
Randomized samples of 100 treated rice
grains per each concentration were
monthly inspected.

Mortality percentages per each
concentration were calculated and the
germination  percentages were also
evaluated by choosing 100 infested rice
grains. Infested rice grains were kept on
sterilized medical cotton in Petri dishes
and covered by the same material. The
dishes were supplied with water and kept
till the germinations occur.

Malathion super dust 5% applications:

The same work was operated with
Malathion 5 % super dust. It was used at
the rates of 0.25, 0.50 and 1.0 g / kg.,
each. Four bags of 500 g. treated rice
grains represent one replicate. Four
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replicates were prepared per each
quantity as control. Mortality percentages
and infested rice grains germination were
evaluated as abovementioned.

RESULTS AND DISCUSSIONS

Laboratory tests:

As shown in Tables (1&2) and Fig.
(1) quick lime powder achieved higher
mortality  percentages  against S
cerealélla first instar larvae were 76.5,
83.25 and 86.75 and 79.75, 84.25 and
89.50 and 82.75, 88.75 and 97.75 % at
the quantities of 100, 1.25 and 150 g/ kg.
rice grains while it was 0.0 % in the
control treatment. Estimated rice grains
germinations were, 70.25, 72.50 and
75.75 and 72.50, 74.25 and 76.50 and
80.25, 81.00 and 82.50 and 62.25 % in
the check treatments after 24, 48 and 72

h. post treatment under laboratory
conditions. Calculated L.T5y was 26.99,
20.65 and 19.98, respectively.

El-Garhy and Ahmed (2012) stated
that quick lime is effective natural bait in
controlling insects of cut mouth parts
based on Agrotisypsilon.

As well as, Malathion 5 % super
dust achieved mortality percentages of
71.25, 75.25 and 76.25 and 75.25, 76.50
and 81.75 and 78.75, 80.75 and 82.75 %
at the quantities of 0.125, 0.25 and 0.5 g/
kg. rice grains with an average grain
germinations of 67.5, 69.00 and 70.25
and 68.75, 71.5 and 71.75 and 70.75,
70.75 and 72.50 and the rice grains
germination was 62.25 % in the check
treatments. Calculating L.Tso were 22.4,
21.2 and 19.3 after 24, 48 and 72 h.post
treatment, respectively.

Table 1: Efficiency of quick lime, M. anisopliae, B. bassiana,and Malathion insecticide on S. cerealellafirstinstar
larvae and the infested grains germination after 24, 48 and 72h.in the laboratory.

Strain /

insecticide Conc. / kg. Mortality Exposed /h. LSD /0.05 L.T 50/ 95% Confidence Limits
24+ SE 48 = SE 72 + SE 24 48 72 24 48 72
100 g. Aver. Dead No. 306+ 2.5 333+£3.9 347+4.2
°
£
i Mort. % 76.50 83.25 86.75
2 6.10* 7.54% 9.03* 26.99 20.65 19.98
8 125g. Aver. Dead No. 319+3.3 337+3.8 358+4.1
Mort. % 79.75 84.25 89.50
150g Aver. Dead No. 331+£3.8 355+22 391+0.6
Mort. % 82.75 88.75 97.75
Slope 0.133201, 0.127127, -24.647432,
2.371076 2.553450 32.942570
0.125¢ Aver Dead No.. 285 +6.4 301 +0.8 305 £2.1
g © ) i Mort. % 71.25 75.25 76.25
g g 025¢. AVCI{;I‘E:“;N"' 3(;152256 3(7)2220‘6 35*7250 6.20% 1L61%* | 13.30%* 24 212 193
= 05 Aver. Dead No. 305+1.9 323+£2.8 331+2.5
& Mort. % 78.75 80.75 82.75
Slope -0.055324, -0.015003, 0.056718,
0.569411 0.627640 0.719336
. Exposed / days LSD /0.05 L.T 50/ 95% Confidence Limits
Conc./ ml. Mortality IISE 5 SE TISE 3 3 = 3 3 =
g 1.0x 10° Aver. Dead No. 247+3.8 259+0.8 282+4.1
5] ) Mort. % 61.75 64.75 70.50
s s Aver. Dead No. 259 +4.5 275+4.3 298+2.8 "
2 1.25x 10 Mort. % 6475 6875 7450 11.9%* 531 5.43 2.7 2.5 1.8
15%10° Aver. Dead No. 293+3.9 305+5.1 327+2.6
) Mort. % 73.25 76.25 81.75
Slope 0.939678, 0.821952, 0.942131,
2.95261 2.899519 3.102138
© 1.0x 10° Aver. Dead No. 223+2.8 251+1.8 266 £1.3
= Mort. % 55.75 62.75 66.50
" Aver. Dead No. 250 £2.7 259+1.3 291+1.1
_g 125x 10° Mort. % 62.50 64.75 72.75 780 775 491 29 28 26
o 15% 10° Aver. Dead No. 275+ 4.0 287+2.3 302 +3.4
Mort. % 68.75 8 71.25 75.50
Slope 0.939678, -0.055344, -0.015003,
2.952619 0.569451 0.727644
Control [ Aver. Dead No - - - |
[ Mort. % 0.00 0.00 0.00
L.S.D 0.05 7.0%* 6.8% 6.8%

N.B: 100 first instar larvae were introduced.
Mort.%: Mortality percentages.
Aver. Dead No : Average dead number.
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Fig. 1: Efficiency of quack lime powder and Malathion 5% super dust on S cerealella first
instarlarvaeat24, 48 and 72 h. in the laboratory conditions.

Feng-Lian et al. (2011) reported
that synthetic chemical insecticides cause
many  problems  including  high
persistence, poor  knowledge  of
application,  increasing  costs  of
application, pest resurgence, genetic
resistance by the insect and lethal effects
on non-target organisms in addition to
direct toxicity to users.

Data presented in Tables (1&2) and
Fig. (2) emphasized that M. anisopliae
achieved considerable mortality

percentages of 61.75, 64.75 and 70.50
and 64.75, 68.75 and 74.50 and 73.25,
76.25 and 81.75 % at the concentrations
of 1.0 x 10% 1.25 x 10® and 1.5 x 10°
spores / ml. and 0.0% in the check
treatment with an average rice grain
germinations of 62.25, 62.50 and 66.25
and 61.25, 63.25 and 64.25 and 65.50,
67.75 and 70.50 and 60.50 % in the
check treatments. Calculating L.Tso were
2.7,2.5 and 1.8 after 3, 5 and 7 days post
treatment, respectively.

Table 2: Average of monthly germination percentages in infested rice grain treated with quick lime and
Malathion super dust after 24, 48 and 72 h. and after 3, 5 and 7 days to others treated with M.
anisopliae and B. bassiana in the laboratory and monthly inspected rice grains germination in

the store conditions.

. Stral.n./ Mean germination of infested rice grains %
insecticide Conc./ ke
‘ Laboratory / h. Stored rice grains
24 48 72 Conc.
Quick lime 100 g. 70.25 | 72.50 | 75.75 - 200 g. 70.75
1255 | 72.50 | 7425 | 76.50 | Quicklime 250 g. 74.25
150 g. 80.25 | 81.00 | 82.50 300 g. 79.75
0.125g. | 67.50 | 69.00 | 70.25 0.25 g. 68.50
Malathion 0.25 g. 68.75 | 71.50 | 71.75 . 0.50 g. 69.50
0505 | 7075 | 70.75 | 7250 | M@lathion o0 025
Control 62.25 U '
Laboratory / days

3 5 7 s
1.0x10° | 62.25 | 62.50 | 66.25 M. anisopli 20x10 66.25
M. anisopliae | 1.25x 10° | 61.25 | 63.25 | 64.75 | - &0 5 105 | 64.50
1.5x10° | 65.50 | 67.75 | 70.50 3.0x 10° 66.25
1.0x 10° | 60.25 | 60.75 | 63.50 2.0x10° 60.50
B. bassiana 1.25x10° | 60.75 | 61.0 | 62.50 | B.bassiana 25x10° 60.75
1.5x10° | 62.50 | 64.75 | 66.75 3.0x 10° 64.25

Control 60.50 Control 52.75
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Fig. 2: Efficiency of quack lime Powder and Malathion dust on S cerealella firstinstar larvae at 24, 48

and 72 h. in the laboratory conditions.

On the other hand, B. bassiana
spore suspensions achieved the least
mortality percentages on S cerealella
first instar larvae and were 55.75, 62.75
and 66.50 and 62.50, 64.75 and 72.75
and 68.75, 71.25 and 75.50 at the
concentrations of 1.0 x 10%, 1.25 x 10°
and 1.5 x 10® spores / ml. and 0.0% in the
check treatment with an average rice
grain germinations of 60.25, 60.75 and
63.50 and 60.75, 61.0 and 62.50 and
62.50, 64.75 and 66.75 and the rice
grains germination was 60.50 % in the
check treatments, Tables (1), (2) and Fig.
(2). Calculating L.Tso were 2.9, 2.8 and
2.6 after 3, 5 and 7 days post treatment,
respectively.

Ekesi, et al. (2000) stated that the
pathogenicity of 3 Metarhizium
anisopliae isolates, 3 Beauveria bassiana
isolates and 1 Nomuraea rileyi isolate to
adult grain moths (Stotroga cerealella)
was evaluated in the laboratory. The
most pathogenic isolate was M.
anisopliae CPD 6 (89-100% mortality),
followed by M. anisopliae CPD 5 (42-
94%), B. bassiana CPD 3 (48-96%) and
N. rileyi CPD 1 (33-95%) at 7 days after
treatment. The mortalities caused by all
these isolates at the highest concentration
(2600 million spores/50 g. of sorghum)

did not differ significantly from mortality
caused by a chemical insecticide
(pirimiphos-methyl) at 10 ppm. At the
same concentration of spores, M.
anisopliae isolate CPD 6 had a more
rapid action than the other isolates with
an LTsy of 2.1 days at 7 days post
treatment.

Statistical analysis showed
significant differences in reducing S
cerealella first instar larvaeinfestation to
the rice grains at different quantities of
quick lime, Malathion 5% super dust and
/ or other concentrations of the two
entomopathogic fungal strains after 24,
48 and 72 h.

Store applications:

Mortality — percentages of S
cerealella first instar larvae were varied
according to the applied materials and /or
entomopathogenic spore concentrations.

For quick lime, tabulated data in
Tables (2&3) and Fig. (3) showed that
mortality percentages were gradually
increased from mid of May to the mid of
August (63.60, 64.5, 64.60 and 65.90 %)
and decreased from mid of September to
the mid of February (65.40, 63.60, 62.10,
61.10, 60.40, 61.10 and 60.60% ) and
also increased from mid of March to the
mid of April( 62.20 and 63.50 %) and
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and
and
and

(75.70,76.90, 77.20 and 78.80 %)
(78.70, 76.70, 71.50, 71.25, 70.90
70.00 %) and 72.40 and 73.50
(94.60, 95.40, 96.80 and 96.80) and
(94.75, 90.90, 89.80, 89.50, 88.60 and
88.00 %) and (95.80 and 99.40 %). The
average of mortality percentage were
63.20, 74.46 and 93.36% while it was
(0.00 %) in the check treatments to all
months.

The average of infested rice grain
germinations were70.75, 74.25 and
79.75% at the applied quantities of 200,
250 and 300 g. / kg. and 52.75% in the
check treatments, respectively.

Tahmina Akter (2013) reported that
S cerealella (Olivier) insect is more or
less active throughout the year but less
active during the period from mid
December to first part of March. During

July to August the population of the pest
reaches its peak.

As well as, for Malathion 5% super
dust, S cerealélla first instar larvae
mortality percentages were increased
from mid of May to the mid of August
(60.50, 61.50, 61.70 and 62.50 %) and
decreased from mid of September to mid
of February (62.25, 60.00, 60.00, 59.80,
59.50 and 59.20 %) and increased from
mid of March to mid of April (61.70 and
62.90) and (70.90, 71.0, 71.40 and 72.80
%) and (72.70, 70.90, 70.40, 69.80,
69.50, and 69.40 %) and (70.40 and
70.60 %) and (76.90, 78.90, 80.50 and
82.90 %) and (81.80, 81.00, 79.90, 78.60,
76.50 and 75.90 %) and (80.50 and
91.50%). The average of mortality
percentages were 60.96, 71.27 and
80.41% at the quantities of 0.25, 0.50 and
1.00 g. / kg.

Table 3: Efficiency of quick lime, Malathion, M. anisopliae and B. bassiana on S cerealila first instar
larvae on stored unhuskedrice grains beyond May 2015 and April 2016.

Mortality percentages / Month
Strain Average %
. - Conc./ kg May Jan.
insecticide Jun. Jul. Aug. Sep. Oct. Nov. Dec. Feb. Mar Apr. +SE
2015 2016
6320+
200 g. 63.60 | 6450 | 64.60 | 6590 | 6540 | 63.60 | 6210 | 61.40 | 61.10 | 60.60 | 6220 | 63.50 0.
g 7446+
= 250 g. 7570 | 76.90 | 7720 | 7880 | 78.70 | 76.70 | 71.50 | 7125 | 70.90 | 70.00 72.40 73.50 0.9
& 93.36+
300 g. 9460 | 9540 | 96.80 | 96.80 | 94.75 | 9090 | 8980 | 89.50 | 88.60 | 88.00 95.80 99.40 .
60.96+
° 0.25g. 60.50 | 61.50 | 61.70 | 62.50 | 6225 | 6000 | 6000 | 59.80 | 5950 | 59.20 | 6170 | 62.90 04
S }
3 7127+
g 0.50 g. 70.90 71.0 71.40 72.80 72.70 70.90 70.40 69.80 69.50 69.40 70.40 70.60 05
S :
= 80.41=
= 1.00 g. 7690 | 78.90 | 80.50 | 8290 | 81.80 | 81.00 | 7990 | 78.60 | 7650 | 75.90 80.50 91.50 12
57.96+
20x10° | 5650 | 5880 | 59.70 | 60.25 | 60.00 | 5940 | 5725 | 5650 | 5650 | 5625 56.70 57.70 04
3 :
= 62.42+
% 25x10° | 63.60 | 6380 | 6390 | 6420 | 6250 | 61.60 | 61.50 | 60.00 | 60.00 | 59.75 | 6370 | 64.50 04
p 70.82+
30x10° | 7080 | 7125 | 7220 | 7290 | 7200 | 7125 | 7025 | 69.90 | 69.50 | 69.40 | 70.00 | 70.40 03
55.10+
20x10° | 5025 | 5125 | 5400 | 57.70 | 56.80 | 56.50 | 5580 | 5525 | 5500 | 55.00 56.80 56.90 0.7
B .
8 55.45+
2 25x10° | 5090 | 5390 | 5425 | 5925 | 5840 | 5690 | 56.50 | 56.00 | 54.60 | 54.00 | 5500 | 5575 0.6
8 )
@ 6035+
30x10° | 5450 | 61.50 | 61.70 | 61.90 | 60.80 | 6050 | 6025 | 60.00 | 5975 | 59.50 | 6125 | 62.50 -
Control 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
L.S.D.0.05 6.0%* 4.0% 7.1 %% 7.6%% 226 6.0%* 4.0% 7.1%% 7.6%% 2.6 6.25%%* 4.50*
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Fig. 3: Efficiency of quick lime, Malathion 5% super dust, M. anisopliae and B. bassiana spore
suspensions on S. cerealélla frist instar larvae in storeconditions.

In the check treatment, mortality
percentages were (0.00 %) in all
inspected  months.  Estimated  of
germination percentages of the infested
rice grain were 68.50, 69.50 and 70.25%
at the quantities of 0.25, 0.50 and 1.0 g. /
kg. of Malathion 5% super dust and
52.75% in the check treatments, Tables
(2&3) and Fig. (3), respectively.

John (1961) found that various
dosages and two different dust
formulations  of  premium  grade
Malathion were tested against S
cerealella in stored maize grains. An
89.4% average reduction in damage was
obtained for all treatments during the two
seasons (1959 — 1960) of tests.

Meanwhile, obtained data in Tables
(2&3) and Fig. (3) explicated that M.
anisopliae has considerable mortality
percentages at the concentration of 2.0 x
10* spores / ml. and were gradually
increased from mid of May to the mid of
August and were (56.50, 58.80, 59.70
and 60.25%), gradually decreased from
mid of September to the mid of February
(60.00, 59.40, 57.25, 56.50, 56.50 and
56.25%). The same  percentages
increased from mid of March to the mid
of April (56.70 and 57.70 %) and the
average of the mortality percentages was
5796 %. In the control treatment the
average of mortality percentages was
(0.0%) and the average of the infested

rice grain germinations was 62.25and
52.75% in the check treatment.

Whereas, the mortality percentages
on S cerealdla first instar larvae at the
concentration of 2.5 x 10® spores / ml.
were (63.60, 63.80, 63.90 and 64.20 %)
from mid of May, June, July and August.
Mortality percentages were slightly
decreased from mid of September,
October, November, December, January
and mid of February and were (62.50,
61.60, 61.5, 60.00, 60.00 and 62.25 %).
Recorded mortality percentages were
increased in the mid of March to the mid
of April (63.70 and 64.50) and the
average of mortality percentage were
62.42%, respectively.

In the control treatment the average
of mortality percentages was (0.0%) and
the average of the infested rice grain
germinations was 64.50% and 52.75% in
the check treatment.

Concerning M. anisopliae spore
suspensions at the concentration 3.0 x
10° spores/ml., recorded mortality
percentages on S cerealilla first instar
larvae were (70.80, 71.25, 72.20 and
72.90 %) in mid of May, June, Jul and
mid of August and decreased from mid
of September, October, November,
December, January and February and
were (72.00, 71.25, 70.25, 69.90,
69.50,and 694 % ). Mortality
percentages increased from mid of March
and mid of April ( 70.00 and 70.40 %)
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and the average mortality percentage was
70.82% at the concentration of 3.0 x 10°
spores / ml. Mortality percentages were
(0.00) and the average was (0.00 %) in
the check treatment, respectively.

In the control treatment the average
of mortality percentages was (0.0%) and
the infested rice grain germinations was
66.25 and 52.75% in the check treatment,
Tables (2&3) and Fig. (3).

Regarding B. bassiana spores
suspensions, it 1is obvious that S
cerealella first instar larvae were the
least infested by B. bassiana spore
suspensions, mortality percentages were
(50.25, 51.25, 54.00 and 57.70%) in mid
of May to the mid of August and
decreased from mid of September to the
mid of February (56.80, 56.50, 55.80,
55.25, 55.00 and 55.00 %) and increased
from mid of March to the mid of April
(56.80 and 56.90 9%).The average of
mortality percentages was 55.10 % at the
concentration of 2.0 x 10® spores / ml.
Tables (2&3) and Fig. (3).

In the check treatment the average
of mortality percentages was (0.0%) and

the germination percentages of the
infested rice grain was 60.50 and
52.75%.

However, the mortality percentages
were (50.90, 53.90, 54.25 and 59.25 %)
from mid of May to the mid of April and
decreased from mid of September to the
mid of February (58.40, 56.90, 56.50,
56.00, 54.60 and 54.00 %). Mortality
percentages increased from mid of March
to the mid of April (55.00 and 55.75 %)
and the average of mortality percentages
was 55.45 % at the concentration of 2.5 x
10® spores / ml.

In the check treatment, the average
of mortality percentages was (0.0%) and
germination percentages were 60.75 and
52.75%, respectively.

Furthermore, Mortality percentages
at the concentration of 3.0 x 10® spores/
ml. were highly increased from mid of
May — August (54.50, 61.50, 61.70 and
61.90 %) and decreased from mid of

September to the mid of February (60.80,
60.50, 60.25, 60.00, 59.75 and 60.00 %)
and increased in mid March and April
(61.25 and 62.5 %). Calculated average
mortality percentages were 63.55%.

In the control treatment the average
of mortality percentages was (0.0%) and
the germination percentages were 64.25
and 52.75%, Tables (2& 3) and Fig. (3),
respectively.

Kavallieratos et al. (2014) reported
that the entomopathogenic
fungi Beauveria bassiana, Metarhizium
anisopliae, and Isaria fumosorosea were
tested against  the stored-grain
pest Stophilus oryzae.at the
concentrations of 2.11 x 10" and 2.11 x
10% 1.77 x 10" and 1.77 x 10°, and 1.81
x 107 and 1.81 x 10° spores per ml of B.
bassiana, M. anisopliae, andl.
fumosorosea, respectively, Both in the
highest and the lowest concentrations of
fungi, the mortality of S oryzae adults
was higher when the fungi were applied
on adults than when they were applied on
food.

In this respect, these investigations
revealed that quick lime fine powder and
Malathion 5% super dust have great
potential effect on S. cerealilla first instar
larvae both at the highest and lowest
concentrations.M.  anisopliae  spore
suspensions  achieved  considerable
mortality percentages and B. bassiana
spores suspensions was the least one.

CONCLUSION

It could be concluded that the quick
fine powder, Malathion 5 % super
dust,and the entomopathogens, M.
anisopliae and B. bassiana spore
suspensions could be arranged according
to their efficacy on S cerealella first
instar larvae in this regard in descending
order: Quick Ilime fine powder,
Malathion 5 % super dust, M. anisopliae
and B. bassiana was the least one.



Quick lime is an effective rice grains protectant against the first instar larvae of Sitotroga cerealella 1]

REFERENCES

Adam, C. A., (1998): Deterioration of
stored feed grains. Poult. Int., 37: 32-36.

Ahmad, M. And Ahmad., A., (2002):
Storage of food grains. Farming
Outlook, 1: 16-20.

Ahmed Ibrahim Yuya, Abraham Tadesse,
Ferdu Azerefegne, Tadele Tefera
(2009): Efficacy of combining Niger
seed oil with malathion 5% dust
formulation on maize against the
maize weevil, Stophiluszeamais
(Coleoptera: Curculionidae) J. S
Prod. Res., 45(1):67-70.

Akter, T. Jahanl, M. and Bhuiyan, M.S.
I. (2013). biology of the angoumois
grain moth, Stotroga cerealella
(oliver) on stored rice grain in
laboratory condition. J. Asiat. Soc.
Bangladesh, Sci., 39(1): 61-67.

Cogburn, R.R. (1975). Biology of the
Angoumois grain moth. The Stored
rice insect research, Rice J. 7:78. 67

Ekesi, S.; Akpa, A. D.; Onu, 1. (2000).
Relative pathogenicity of different
entomopathogenic fungi to
Stotrogacerealéella in stored sorghum.
Tropical Sci., 40 (4):206-210

EL-Garhy, S. M. and Ahmed, H. M
(2012). Comparative studies for using
certain baits as natural control agent
against  Agrotis ypsilon, under
laboratory and field conditions.
Egyt.J. Agric. Res., 90(3):1115-1130

Fekadu Gemechul, Waktole Soriland
Dante R. Santiago (2013). Efficacy of
botanical powders and cooking oils
against Angoumois grain moth,
Stotrogacereallela O. (Lepidoptera:
Gelechiidae) in stored maize. Acad. J.
Vol. 12(16), pp. 1978-1986

Feng-Lian Yang, Fen Zhu and Chao-
Liang Lei. (2011). Insecticidal
activities of garlic substances against
adults of grain moth, Sitotroga
cerealella (Lepidoptera: Gelechiidae).
Insect Sci. 19(2):205-212.

Finny, D. j. (1952). Probit analysis, 3" .
edition, Campridge University Press,
pp. 333.

Fletcher, T.B. and Ghosh, C. C. (1919).
Stored grain pest. Proc III entomol.
Meetg. Held at Pusa. pp. 712 — 761.

Germanov A. (1982). Development and
behavior of larvae of Angoumois
grain moth, Stotroga cerealella Oliv.
under conditions of mass rearing.
Rasteniev dni Naeuki 19(5): 87 -95.

Hill, D. S. (1990). Pests of stored
products and their control. S. K. Jain
for CBS Publishers & Distributors (Pvt.)
Ltd. New Delhi, India. pp. 152-153.

John T. Trumble (1961). Control of the
Angoumois Grain Moth, Stotroga-
cerealella, In Stored Earcorn with
Malathion in Illinois, 1959-1960. J. of
Econ. Entomol., 54(3): 479 — 482

Kavallieratos, Nickolas G; Athanassiou,
Christos G.; Aountala, Maria
M.; Kontodimas, Demetrius C.
(2014):Evaluation of the Entomopathogenic
Fungi Beauveria bassiana, Metarhizium
anisopliae, and Isaria fumosorosea for
Control of Stophilus oryzae. J. of Food
Prot., 1(7): 87-93

Khattack, S. U. K., M. Hamed, R.
Khatoon and Tila Mohammed. (1987).
Relative susceptibility of different
mung bean varieties to
Callosobruchus maculatus
(Coleoptera:  Bruchidae). J. Stored
Prod. Res., 23 (3): 139 -142.

SAS Institute (1988). SAS/STAT users
Guide, Ver. 6.03. SAS Institute Inc.,
Cary, North Carolina

Tahmina Akter (2013). Effects of
Temperature and Relative Humidity
on the Angoumois Grain Moth,
Stotrogacerealella (Olivier) on Stored
Rice Grain in Laboratory Condition. Intl.
J. Agri. Crop Sci., 6 (11): 648-653.

Weston, P. A. and P. L. Rattlingourd.

(2000).  Progeny production by
Triboliumcastaneum (Coleoptera:
Tenebrionidae) and  Oryzaephilus

surinamensis (Coleoptera: Silvanidae)
in maize previously infested by
Stotroga cerealella (Lepidoptera:
Gelichiidae). J. econ. Ent. 93: 533-
536.



12 H. M. Abd El-Wareth et.al.

ARABIC SUMMERY
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