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Abstract

The biological activity of the botanical insecticide neemazal (con-
tains 10% azadirachtin) and the inert dust Katelsous (84% rock-
phosphate and 16% sulphur) was studied agaist the adults of Trogoder-
ma granarium Everts, infesting cereal grains and their products especial-
Jly in hot and sub-hot countries.

Neemazal powder and katelsous dust were applied to wheat
grains as surface treatment, at rates of 4000, 1000, 500, 250 and 125
ppm for neemazal and at rate of 1% for katelsous dust. The high dosage
(4000 ppm) of neemazal showed high significant effect on adults mor-
talities (90%), compared with 25% in katelsous and 3.33% in control.
After 4 days post exposure, all dosages of neemazal as well as katel-
sous, proved high toxic effect on adults (93.33-96.67% mortalities) in
comparison with 23.33% in control. Males were more sensitive to all
rates of neemazal used as well as katelsous than females that is obvi-
ously indicated 1 day post exposure.

Both the high dose of neemazal (4000 ppm) and katelsous 1%
were significantly highly active in reducing the F1 progeny. Reductions
of 92.62% and 92.08% in F1 progeny were obtained for both, respec-
tively , after one month. Dosages 1000, 500, 250 ppm also proved high
protective value to wheat grains (86.07-81.14%). After a storage peri-
od of two months for the treated grains with all dosages of neemazal
and katelsous, no offspring was produced at any treatment compared
with average no. of 61.63 insect produced in control. All treatments of
nemazal powder and kateisous dust, showed no hazards effect on seed
germination of treated wheat grains, with exception of the high dosages
(4000 and 1000 ppm) of neemazal which reduced the percentage of
seed germination to 88% and 92%, respectively.

INTRODUCTION

The effectiveness of many plant products against grain insects had been re-
viewed by Macanjuola (1989) and Taheya & Hammood (1993), as alternatives to in-
secticides for grain protection. Other investigators studied the effect of inert dusts as

-safe and effective insect control agents (Wigglesworth, 1944; Verma et al., 1976;
Mostafa & Al-Moagel, 1989).
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This study aims to evaluate the potential use of neemazal (botanical powder
containing 10% azadirachtin), and katelsous (an inert dust) for the suppression of the
populations of Trogoderma granarium Everts, a serious insect pest of common cereals.

MATERIALS AND METHODS

1. Insecticidal activity: The botanical insecticide neemazal-W (a powder contain-
ing 10% azadirachtin), provided by Trifolio-M-GMBH Company, Germany, was admixed
thoroughly with wheat grains at concentrations of 4000, 1000, 500, 250 and 125
ppm. Three replicates (100 g each) were specified for every treatment. Another three
replicates of wheat grains were treated with katelsous dust (16% sulfur and 84% rock
phosphate) produced by Kafr El-Zayat Company, Egypt, at a rate of 1%. A third group
of 3 similar replicates were left untreated as control.

Ten pairs (10 males and 10 females) of newly emerged T.granarium adults (0-24
hrs. old), obtained by sexing the pupae of a standard stock culture fed on wheat
grains, were liberated into the jars of each replicate, then incubated at 30+1°C and
65+5% R.H. Mortality of adults (males and females) was recorded 1, 2,4,7 and 14
days after exposure, then corrected mortality percentages were calculated according
to Abbott's formula (Abbott, 1925).

Data obtained were statistically analyzed using F-test, T-test and L.S.D.

Il. Effect on reproductionJars were kept for two months and counts of offspring
produced were made one and two months after storage, then examined for F1 devel-
opment.

lll. Effect on percentage of germination: Sets of samples of 100 surface
disinfected wheat kernels (in four replicates, 25 each) treated with each of the tested
concentrations; 4000, 2000, 1000,500,250 and 125 ppm of neemazal powder, 100
kernels treated with katelsous dust at rate 1% and 100 kernels kept untreated as con-
trol. Kernels of each replicate were kept on moistened filter paper in a Petri-dish for 7-
10 days at room temprature (25-28°C) and the number of normal sprouts was count-
ed, then the percentages of germination was calculated (Anonymous, 1959).

RESULTS AND DISCUSSION

l. Insecticidal activity:
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Table 1 shows the effect of neemazal powder and katelsous dust on the mortali-
ty of T.granarium adults at 301 OC and 65+5% R.H. Corrected percentages of mortali-
ty are further shown in Table 2. Adult beetles were highly affected by the high dose of
neemazal (4000 ppm) 1 day after exposure (43.33% mortaiity). Whereas katelsous at
dose of 1% gave a very low rate of mortality (1.66%), neemazal doses of 1000 to
125 ppm gave nearly similar rates of mortality (18.33-23.33%).

For all treatments, males were significantly more affected than females 1 day af-

ter exposure (F test).

At 2 days post-treatment, neemazal at doses ranging 4000-250 ppm, gave sat-
isfactory mortalities (85-90%) compared to katelsous (25%) and the control (3.33%).

Four days after exposure, katelsous and neemazal at the high doses caused con-
siderably high mortality (95%). For all treatments of neemazal and katelsous, 100% kill
was obtained within 7 days exposure. The corrected percent kill (after excluding the
natural mortalities) are shown in Table 2.

The above results indicate that mixing the wheat grains with the inert dust katel-
sous at rate 1% can be equally effective against T.granarium infestation as mixing
them with the botanical insecticide neemazal at the doses of 4000-250 ppm. However,
neemazal induced a more rapid toxic effect. Chaterjee (1954) and Verma et al.
(1976) stated similar results.

Su (1985) and El-Lakwah et al. (1993b) referred to the toxic effect of neemazal
powder on other grain insects.

1. Effect on reproduction:Data presented in Table 3 indicate that after one
month of exposure to wheat grains treated with neemazal powder at a dose of 4000
ppm and katelsous dust at rate of 1%, T.granarium female adults produced significant
low offspring (0.90+0.711 and 0.96+0.011), respectively. Most of larval mortalities
occurred as 1st and 2nd instars compared to control females that produced an off-
spring of 12.20£1.071 individuals (alive larvae, pupae and adults) after the same peri-
od. Such results indicate that wheat grains treated with the two tested materials pro-
duced less than 8% of the offspring produced by adults reared on untreated grains.

Lower concentrations of neemazal (1000-125 ppm) produced significantly lower
offspring (1.60+£0.215-3.16+0.641) than the control. The high dose of neemazal
(4000 ppm) as well as katelsous at rate 1% reduced offspring by 92.62% and 92.08%
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in F1 progeny, Table 4.

Lower concentrations of neemazal (1000-250 ppm) caused relatively high pro-
tection (81.14-86.89%) to wheat grains as compared with control, since non of the
offspring produced from the mentioned treatments could develop. All died in early

stages.

No offspring was produced from all tested treatments after two months of stor-
age, whereas a mean of 61.63 insects were produced by each parent female in the
control.

The effect of katelsous and other inert dusts on stored grain insects was ir;vesti-
gated by Verma et al. (1976), and Mostafa & El-Moagel (1989). The effect of neema-
zal on F1 progeny of stored grain insect pests, was also mentioned by Macanjuola
(1989), Mostafa & Al-Moagel (1989), and El-Lakwah et al. (1997).

Ill. Effect on percentage of germination: Table 5 shows that doses of 500-
125 ppm of neemazal powder or katelsous dust 1% had no effect on the percentage
of wheat-seed germination (95 to 97%), compared to 98% for the control. Higher dos-
es of neemazal 1000 and 4000 ppm reduced seed germination to 92 and 88%, re-
spectively. But, not reached the significant level.

Results achieved from the current experiments lead to the anticipation that mix-
ing wheat grains with 1% katelsous dust or neemazal at a dose of 125 ppm proved
high protective agents to the grains against Trogoderma granarium infestation,
through both increasing mortalities and reduction of Fiprogeny by killing the early
stages instars (1st and 2nd). Use of such materials at the mentioned doses may be en-
couraged, taking into consideration their qualities as an non-toxic materials.
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Table 2. Corrected per-cent kill of T.granarium adult beetles after different periods of
exposure to neemazal and katelsous dust at 301 C and 65+5% R.H.

Percentage corrected kill of adults after

Material Dose 1 2 4 7
day days days days
neemazal|4000 ppm 42.37 89.65 95.65 100
1000 ppm 16.95 84.48 93.48 100
500 ppm 20.35 86.21 95.65 100
250 ppm 22.04 87.93 93.47 100
125 ppm 16.95 62.06 91.30 100
katelsous: 1% 0.00 22 .42 93.48 100

Table 3. Offspring of T.granarium adult females exposed to wheat grains treated with
neemazal powder and katelsous dust at 30+1 C and 65:£5% R.H.

Months after treatment
One Two
Material Dose  Ipean no. of F1/ | % Progenyto | Mean no. of Fy/
female+S.E. control female+S.E.
neemazal| 4000 ppm| 0.90+0.711 _7.38 o
1000 ppm] 1.60+£0.215 13.11 Q ~
500 ppm} 1.70+0.431 13.93 (0] —_—
250 ppm| 2.66+0.427 18.86 0 o
125 ppm/| 3.16+0.641 25.96 Q |
| katelsous| 1% 0.96+£0.011 7.92 0
Control 12.20£1.071 z 61.63+0.431
L.S.D. for neemazal concentration = 2.676.
"F" = 48.533

L.S.D. at 5% for katelsous concentration and contro! = 5.225
"F" = 85.583
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Table 4. Relative protection of wheat grains treated with neemazal powder and katel-
sous dust against T.granarium Everts adults.

Material Dose Relative protec- L.S.D. LS.D
tion %* at 5% level at 1% level
neemazal | 4000 ppm 92.62** 0.7831 0.9090
1000 ppm 86.89** 0.9641 1.4027
500 ppm 86.07** 1.0940 1.6116
250 ppm 81.14** 1.7870 2.0912
125 ppm 74.04** 2.0131 2.9899
katelsous 1% 92.08** 0.7016 0.8916

* Estimated on the base of reduction in F{ progeny as % of control.
** Significant reduction in F{ progeny.

Table 5. Percentages of seed germination of wheat grains treated with neemazal
powder and katelsous dust.

Treatments Percentage of seed
germination

neemazal

4000 ppm 88

1000 ppm 92

500 ppm 95

250 ppm 97

125 ppm 95
katelsous1% 96
Control 98
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