Egypt. J. Agric Res., 83 (2), 2005 623

MIXING EFFECT OF NEEM SEED OIL (AZADIRACHTA INDICA A.
JUSS.) WITH SOME WHEAT VARIETIES FOR THE CONTROL OF
THE KHAPRA BEETLE, TROGODERMA GRANARIUM EVERTS

MOHAMED S. FOUAD

Plant Protection Dept., Fac. Agric. Minia Univ. , Minia, Egypt.

{Manuscript received 14 QOctober 2005)
Abstract

The effect of mixing neem seed oil at different rates (1,
2, 4 and 8 ml/kg grain) with some wheat varieties (Sids,
1,4; Giza 164, 168 and Beni-suef 1,3} for the control of
T. granarium was determined.

Results showed that, wheat varieties of Giza 164 and
Giza 168 were the least susceptible to infestation with
the 7. granarium (characteristics by the longest
developmental period, the lowest mean percentage of
adult emergence, the least percent of weight loss and
the least value of susceptibility index). Also, neem seed
oil (NSQO) was effective in protecting the grains of
various wheat varieties against 7. granarium, however
the different rates of NSO interacted with wheat
varieties resistance and significantly increased larval
mortality and reduced the percentage of adult
emergence.

Moreover, NSO at different rates was significantly
increased the developmentai pericd of the different
stages of this insect reached 28-39 days at 8 ml/kg grain
as compared to the check (21.5-34.0days) in the
different wheat varieties,

In addition, NSO at different rates caused a significant
reduction of the percentage of weight loss of the
different grain wheat varieties as well as reduced the
weight loss from over 20% in the control to less 5% in
the different wheat varieties.

INTRODUCTION

The Khapra beetle, Trogoderma granarium Everts, is a major pest of cereal
grains and their products in Egypt. This species infests a wide range of stored
commaodities, which become contaminated with numerous cast larval skins and feces,
however the damage is caused by larval stage. The adults do not feed and lay eggs in
locations which favour the ready access of larvae to their accustomed food (Ismail et
al, 1989).

Contro! of these insects by using insecticides has serious drawbacks, such as

the development of resistant strains, toxic residues hazards to workers and increase of
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costs. In recent years, attention has been given to the control of stored grain pests
with vegetable oils. One of the promising natural plant compounds for insect control is
neem oil. Azadirachtin, a tetranortriterpencid isciated from the seeds of the neem
tree, Azadirachta indica, has insect growth regulating activity and inhibits feeding and
disrupts growth and development of a variety of insect species (Schmutterer and
Ascher, 1984 and Salem, 1996). Also, among the different means to reduce the use of
insecticides in stored grains is the development of varieties, which are resistant to
attack by stored grain insects.

Therefore, the present study was conducted to determine the effect of mixing

neem seed oi! with six wheat varieties for the control of T. granarium
MATERIALS AND METHODS

Adults of 7. granarium (collected from infested wheat) were successful reared
on pre-sterilized and conditioned wheat grains at 30°C and 7045 % R.H. Deposited
eggs were collected and kept under the same conditions, newly hatched larvae were
obtained and reared on the wheat grains till the beginning of the fourth instar
(Mostafa, 1993).

Wheat varieties of Sids 1,4; Giza 164, 168 and Beni-suef 1, 3 were supplied by
the Agricultural Research Centre, Giza- Egypt.

Combining effect of neem seed oil with the previous wheat varieties was
tested. Neem seed oil was applied at the dosages of 1,2,4 and 8 ml/kg grain. The
desired quantity of neem qil was dissolved in 20 ml of petroleum ether to aliow
uniform application on the surface of the grains. Oll solution was pipetted on samples
of 500 g (from each wheat variety) grains in one liter wide-mouth jars. The grains
were then mixed manuaily and thoroughly for five minutes to insure complete
coverage (adopted by Khaire et a/ 1992). Treated grains were exposed to air for 24
hours to get rid of the petroleum ether. Grains of each wheat variety were treated
with petroleum ether alone in the same procedure were used as control. For each
treatment, 10 g sample (with four replications) was infested with 5 pairs of the 4™
instar larvae of 7. granarium and kept in small glass jars, one day after oil treatment.
Then after the jars were covered with muslin cloth and all jars were kept under the
same conditions of 30°C and 70+5% R.H. (Mostafa, 1993).
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Observations of mortality, growth and metamorphosis were made at 3-day
intervals for a period of six weeks after treatment to determine the number of dead
larvae and adults emerged.

To study the developmental period of 7. granarium, 50 larvae (1-2 day old)
were added to 100 g of each wheat variety treated with oil. The infested grains were
kept under the respective conditions till the offspring started to emerge the progeny
produced were counted daily (Ismail et af, 1989).

During the course of the trials, each infested sample of wheat grain was
weighed at the beginning of the experiment and at the end of experiment after all the
insects and all the dust they created had been removed. Uninfested samples were also
weighed and the change in weights was used to correct the initial changes in weight
of the corresponding trial samples, and the percentage loss in weight was calculated
{Fouad, 1995),

The susceptibility index of each variety was assessed based on emerging
adults (F;) and the length of developmental period (Dobie, 1974).

All the obtained data were estimated and subjected to the analysis of variance

according to Snedecor and Cochran, 1980}.

RESULTS AND DISCUSSION

The effect of neem seed oifl (NSO) mixed with different wheat varieties of Sids
1, 4; Giza 164, 168 and Beni-suef 1,3 on the mean percentage mortality of 7.
granarium \arvae are presented in Table 1. Wheat varieties treated with neem seed oil
{NSQ) (8 ml/kg grain) gave the high mortality (45-65%). Meantime higher larval
mortality cecurred in Giza 164 and Giza 168 grains treated with 8 ml NSO than other
tested varieties. Moreover, percentage larval mortality was not significantly different
among the varieties, but showed significantly higher mortality in grains treated with
the different rates of NSQ. The combination of wheat varietal resistance with different
rates of NSO had a significant interaction effect on the percentage of dead larvae
{Table 1). Ivbijarc (1990) resulted that neem oil protected grains against stored
product pests as antifeedant, reduced egg hatch and emergence. Also, the plant
extracts are known to be caused a significant mortality of 7. granarium larvae when
used to protect grains against stored product pests (Lale, 1995),

Data in Table {2) show that the mean percentage of adult, emergence was

significantly higher in untreated wheat varieties of Sids 1,4 and Beni-suef 1,3 ranging
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from (65-78%) as compared to Giza 164, 168 (35-48%). Meanwhile, all ratios of NSO
significantly reduced the percentage of adults emerging at different wheat varieties as
compared to the control. The least percentage of adults emerging were observed in
Giza 164 and Giza 168 (3 and 8%, respectively) when mixed with neem oil at the rate
of 8 ml/kg grain. With an exception, suppression of adult emergence was dose
dependent, decreasing with increasing dose (Fouad, 2000).

As for the average developmental period {Table 3), untreated Giza 164 variety
showed a significant prolonged period (34.0 days) as compared to the other untreated
varieties (ranging from 21.5-27 days). Meanwhile, the developmental period of 7.
granaritm was longer in all wheat varieties rﬁixed with NSO under all different ratios
of NSO, it was significantly increased to 35 and 39 days in Giza 168 and Giza 164,
respectively as compared with other treated varieties (28-33 days) when mixed with
NSO at 8 ml/kg grain. Azadirachtin has insect growth regulating activity and inhibits
feeding and disrupts growth and development of insect species (Salem, 1996).

It could be expected, the percentage loss In weight followed a similar pattern
which paralells the mean number of progeny. Data in Table {4), clearly indicated that
the percentage loss in weight was significantly lower on Giza 164 and Giza 168
varieties (5.5 and 7.5%, respectively), compared to all untreated tested varieties
(ranged from 17.0 to 20.5%). The different rates of NSO appiication were also caused
a significant reduction in percentage of loss in weight caused by 7. granarium. In ali
wheat grain varieties treated with NSO at 4 mi/kg or more were significantly less
infested than untreated grains. However, treatment of grains at 8 mi/kg grains of NSO
had reduced damage from 5.5-20.5% to less 4.5% in all tested varieties. The present
investigation has shown integration neem seed oil (NSO) and partial resistance that
caused significantly increase the percentage of grains of different wheat varieties
protected against damage by 7. granarium (Xu et al, 1993 and Lale and Mustapha,
2000).

Data illustrated in Fig. (1) show the susceptibility index of different wheat
varieties mixed with NSO. It was cleared that the untreated varieties Giza 164 and
Giza 168 had the least susceptibility index (3.7 and 5.8, resp.) as compared to
untreated wheat varieties (7.7-9.2). Tested wheat varieties mixed with NSO (8 ml/kg
grain), the susceptibility index completely reduced in Giza 164 and Giza 168,
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1t could be concluded that, the combination of application of neem seed oil
and resistance wheat varieties appears to have great potential for the management of

this beetle in stored wheat varieties.
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Table (1): Effect of neem seed oil mixed with different wheat varieties on the mean
percentage mortality of 7. granaritm larvae,

Wh eét Dosage of neem seed oil (NSC_)) {ml/kg) .

varieties 0.0 1ml 2m! 4 ml 8 ml mean
Sids 4 15 48 45 45 45 39.6
Giza 164 45 48 58 60 65 55.2
Beni-suef 1 25 - 40 50 48 50 42.6
Sids 1 15 35 40 53 © 587 40.2
Giza 168 4 48 48 45 60 48.2
Beni-suef 3 8 43 43 58 55 -7 41.4
Mean ts.e, | 24.7+6.22 | 43.7+2.25 | 47.3+2.63 | 51.5+2.72 | 55.5+2.99

L.S.D. at 5% o C at1%
Dosage of 11.4 _ 15.2

NSO Wheat - [ -

variety 27.9 371
Interaction -
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Table (2): Effect of neem seed cil mixed with different wheat varieties on the mean
percentage of adutt emergence of 7. granarium.

Wheat Dosage of neem seed oil {NSO) jm!jlg)

varieties 0.0 1 mi 2mil 4 mi 8mi mean
Sids 4 75 40 40 35 35 45
Giza 164 35 28 18 15 3 19.8
Beni-suef 1 65 . 48 20 23 20 35.2
Sids 1 754 50 40 33 23 44.2
Giza 168 48 35 28 20 8 27.8
Beni-suef 3 78 28 20 15 7 15 31.2
Mean £ s.e. 62.7+7.28 38.243.98 27.7+4.23 23.5+3.63 17.3+4.75

L.S.D. :

e of ity iy
NSO Wheat 13'3 17' 6
variety ) )

Table {3): Effect of neem seed oll mixed with different wheat varieties on the
developmental period (days) of T. granarium.

Dosage of neem seed oil (NSO} (mi/kg)

Wheat varieties | 1ml 2 i 4ml 8mi mean
Sids 4 22 353 28 283 3 773
Giza 164 34 353 36 36.3 39 36.1
Beni-suef 1 215 255 26.5 33.0 33 27.9
Sids 1 26 275 31 30.8 31 263
Giza 168 27 27 30.5 33 35 30.5
Beni-suef 3 25.3 26 27 28.5 28 27.0
Mean + s, 2641.88 | 27.841.58 | 29.8+1.47 | 31.7+1.28 | 33.2+1.55

LS.D. at 5% at 1%
Dosage of NSO 5.0 6.6

Wheat variety 5.4 7.2

Table (4): Mean percentage of loss in weight of different wheat varieties grains
treated with neem seed oil (NSQ) against 7. granarium infestation.

Dosage of neem seed oil (NSO} {ml/kg)

Wheat varieties 0.0 1iml 2ml 4 ml 8mi mean
Sids 4 19.5 13.1 5.6 4.4 4.4 9.4
Giza 164 5.5 3.1 2.5 1.3 0.6 2.6
Beni-suef 1 18.5 7.5 56 6.9 3.8 85
Sids 1 20.5 6.3 4.4 3.1 33 7.5
Giza 168 7.5 5.0 6.9 34 1.3 4.8
Beni-suef 3 17.0 10.0 9.4 5.0 3.8 9.0
Mean s.e 14.842.72 7.5+1.5 5.7+0.97 4.0+0.80 2.810.64

L.S.D. at 5% at 1%
Dosage of NSO 3.6 4.8
Wheat variety 4.0 5.3
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# Treated with NSO (at 8 ml/kg)

Untreated with NSO

Susceptibility index of wheat varieties
N

§) Q. & & Q. &
%, %, % %, %, %
(J ()
s )

Fic. (1): Susceptibility index of different wheat varieties treated with neem seed oil
(NSO) against 7. granarium infestation.
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