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ABSTRACT

Ethanol extracts of six plants materials i.e. bakain drupes (Melia azdarach), habulas leaves (Myrtus communis),
mint leaves (Mentha longifolia), bakain leaves, harmal shoots and seeds (Pegnum harmala) and lemon grass roots
(Cymbopogon citrates) against rice weevil, Sitophilus oryzae L. were tested to determine their insecticidal properties. The
results revealed that all of the tested materials with some variations had repellent and lethal effects against the pest as
compared with the untreated check. Considering the % mortality of the insect as a main index, bakain drupes proved to be
the most effective of these six plant materials, showed 61.2 % mortality, followed by habulas (48.40%), mint (47.40%) and
bakain leaves (46.80%), while harmal (16.80%) was found less effective followed by lemon grass (35.20%).
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INTRODUCTION

Rice weevil (Sitophilus oryzae L.) has been
reported as one of the severe pests of cereal grains and
their products (Baloch, 1992). The pest prefers soft
varieties of wheat grains (Zakladnoi and Retanova, 1987).
Attempts have been made to get complete control of the
stored grain insects by insecticidal application but in vain.
Moreover, fumigation is the most widely adopted method
and has been in practice. None of these methods and
products can be declared as safe to the precious lives of
human beings, birds, beneficial insects, animals and to the
environment (Metcalf, 1982). Similarly they are
recommended for use in residential premises with special
precautions and care. In contrast, the products obtained
from certain medicinal plants can be used without risk to
non target organisms. Additionally, consumption of
extracts from some of the medicinal plants is even
beneficial for human beings (Nawaz, 1999).

Very little information is available on the use of
plant extracts on the insect pests of stored grains,
especially on the S. oryzae. There fore the present study
was initiated to find and recommend possibly the most
effective plant extracts against S. oryzae in the stored
wheat grains.

MATERIALS AND METHODS

The experiment was conducted in the Stored
Grain and Vegetable Research Laboratory of Entomology
Section, Agriculture Research Institute Tarnab, Peshawar
during summer 2000. Roots of lemon grass (Cymbopogon
citratus), leaves of bakain (Melia azadarach), drupes of
bakain (Melia azadarach), leaves of mint (Mentha
longifolia), leaves of habulas (Myrtus communis) and
harmal shoot and seeds (Peganum harmala) were air dried
in shade, ground to a coarse powder and 5g per 500ml of
each powder was extracted with ethanol. The extracts were
diluted to 10%. All of these extracts were used @ 0.4ml
per 20g of grains.

Small plastic vials (capacity 100ml) were used to
test the extracts. The vials used for the experiment were
disinfected with 80% alcohol 24 hours before inoculation.
A control containing no extracts was allotted to each
treatment. There was one set of two vials joined by clear
plastic pipe of 1cm diameter at an angle of 180 degrees for
each replication. One vial of each set was provided with
20g of wheat grains, and fixed at the position A, while the
other vial was kept empty, and given the name B or fixed
at the position B. Before filling with grains, vials A in all
replications were sprayed with respective extracts, while
empty vials (B) were not treated. Ten adults of S. oryzae
of the same age were released in vials A.

The hypothesis was that either the treated vials
would repel the insects and force them to move to empty
vials through the plastic pipe or kill them indicating
insecticidal properties of the product in both the situations.
The mortality or repellency data i.e. dead and alive insects
in the vial B were recorded for 10 days at an interval of 24
hours for each observation. The ones found alive in the
plastic pipes were considered repelled individuals. In total,
there were 7 treatments including untreated check. Each
treatment was replicated 5 times. The data recorded for
percent mortality and percent repellency of different
treatments were subjected to statistical analysis using RCB
split plot design. Means were compared by using LSD test
(Steels and Torrie, 1960).

RESULTS

Percent repellency of S. oryzae

Table-1 shows that the tested plant extracts
played significant role on the target species by forcing it to
move from treated vials to untreated vials through plastic
pipe. The maximum number of repelled alive insects was
recorded in the extract of bakain leaves on days (D, and
D,) which amounted to 74% on both the days. The total
mean repellency by this treatment was determined as
32.2% till termination of the experiment. Similar results
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were achieved in the extract of bakain drupes where the
maximum repellency was 72% on D; which decreased to
64% on D,, however, the total repellency averaged to
20.20%. Habulas repelled 60% in the beginning (D,) and
70% on the next day. After quick effect at initial exposure
to the pest, the number of repelled individuals being
decreased gradually with the passage of time till all insects
moved out from the treated container on the 10" day of
observation. The average repellency was determined as
25.60%. The repellency of alive insects in the vial treated
with mint was 68% in the beginning with slight increase
on the next day (70%). However, the effect gradually
decreased with the passage of time till all insects were
found out of the treated vial on the 7" day of observation.

The overall average repellency was amounted to 24.20%.
Lemon grass repelled maximum number on D; (52%)
followed by 48% on D,. The amount of percent repellency
was noticed greatly decreased till termination of the
experiment. The last day's (D) observation showed only
2% repellency. The total mean repellent effect was
computed as 18.60%. The extract from harmal was found
comparatively least effective on the basis of quick action
but was quite effective if its total effect were taken into
consideration. It gave 26% repellency on D;, which
slightly reduced after 24 hours. The amount of repellency
effect further lowered down at greater extent and reached
at 0 level on D;. The average repellency was recorded as
9.20%.

Table-1. Comparative repellency effects of different treatments on the rice weevil, Sitophilus oryzae L.,
infesting stored wheat grain.

Percent alive (repelled) rice weevil, Sitophilus oryzae L., observed in plastic pipes and
S# | Treatments in untreated empty vials on different days (D) of observations Mean
D; D, D; D) Ds Ds Dy, Ds Dy Do
Lemon grass 52.00 | 48.00 | 34.00 | 20.00 | 14.00 8.00 4.00 2.00 | 2.00 | 2.00 | 18.60
1 | (Cymbopogon def ef hij Im I-p n-r par qr qr qr b
citratus)
Bakain drupes | 72.00 | 64.00 | 42.00 | 18.00 4.00 2.00 0.00 0.00 | 0.00 | 0.00 | 20.20
2 | (Melia a abc fgh k-n par qr r r r r b
azadarach)
Bakain leaves | 74.00 | 74.00 | 60.00 | 46.00 | 24.00 | 24.00 | 14.00 | 2.00 | 2.00 | 2.00 | 32.20
3 | (Melia a a bed efg jki I-p qr qr qr qr a
azadarach)
Mint 68.00 | 70.00 | 54.00 | 36.00 | 12.00 2.00 0.00 0.00 | 0.00 | 0.00 | 24.20
4 | (Mentha ab ab cde ghi m-q qr r r r r ab
longifolia)
Habulas 60.00 | 70.00 | 60.00 | 26.00 | 18.00 8.00 6.00 2.00 | 2.00 | 0.00 | 25.20
5 | (Myrtus bed ab bcd ijk k-n n-r o-r qr qr r ab
communis)
Harmal 26.00 | 24.00 | 16.00 | 14.00 8.00 4.00 0.00 0.00 | 0.00 | 0.00 [ 9.20
6 | (Peganum ikj jkl k-0 i-p n-r par r r r r c
harmala)
Untreated 0.00 0.00 0.00 2.00 6.00 10.00 6.00 400 | 6.00 | 2.00 | 3.60
7 | check r r r qr o-r m-r o-r par o-r qr c
M 50.29 | 50.00 | 38.00 | 23.14 | 12.29 8.29 4.29 143 | 1.71 | 0.86
eans
a a b c d de ef f f f

LSD value at 5% for treatments (T) = 8.65
LSD value at 5% for days (D) =4.24
LSD value at 5% for DXT =11.22

Means with different letters, separately for treatments, days and their interaction are significantly different at 5%

level of significance (LSD test).
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The over all means of the data indicate that
extracts of bakain leaves gave excellent results with non-
significance difference with habulas and mint. These were
followed by bakain leaves and lemon grass. The least
effect of repellency was recorded in case of harmal.

Percent mortality of S. oryzae

The data with respect to percent mortality of S.
oryzae observed on different days (D) in plastic pipes and
untreated empty vials are presented in Table-2. The data
shows that the tested extracts had profound effect on
suppression of the pests’ population.

Table-2. Comparative fatal effects of different treatments on the rice weevil, Sitophilus oryzae L.,
infesting stored wheat grain.

s# | Treatments !Dercent_ mo_rtallty of rice weevil, Sltoph_llus oryzae L. observed on different days (D), Mean
in plastic pipes and untreated empty vials.
D, D2 Ds Dy Ds Ds D, Dg Dy Dio
. (Lgr?n%gggagz 000 | 6.00 | 20.00 | 34.00 | 40.00 | 46.00 | 50.00 | 52.00 | 52.00 | 52.00 | 35.20
Citi’atus)p g u stu | por no | Imn | jm i-| h-k | hk | hk c
Bakain
, | drupes 200 | 16.00 | 42.00 | 62.00 | 80.00 | 82.00 | 82.00 | 82.00 | 82.00 | 82.00 | 61.20
ella tu pP-S -N e- a a a a a a a
Meli k h b
azadarach)
3 (B,\‘jl";ﬁ‘;” leaves | 00 | 4.00 | 18.00 | 34.00 | 56.00 | 56.00 | 66.00 | 78.00 | 78.00 | 78.00 | 46.80
azadarach) u tu par no g-j 0 d-g abc abc abc b
A '(V'M':rftha 200 | 2.00 | 18.00 | 36.00 | 60.00 | 70.00 | 70.00 | 72.00 | 72.00 | 72.00 | 47.40
longifolia) tu tu par mno f-i b-f b-f a-e a-e a-e b
Habulas 000 | 0.00 | 12.00 | 48.00 | 56.00 | 68.00 | 70.00 | 76.00 | 76.00 | 78.00 | 48.40
5 | (vyrtus . . . . 0 . . . . . .
communis) u u g-t jki g-j c-f b-f a-d a-d abc b
Harmal
6 | (Poganum 0.00 | 2.00 | 10.00 | 12.00 | 18.00 | 22.00 | 26.00 | 26.00 | 26.00 | 26.00 | 16.80
harmala) u tu r-u q-t par Pg op op op op d
. ghltcrlfated 000 | 000 | 000 | 000 | 000 | 000 | 600 | 1000 | 12.00 | 18.00 | 4.60
u u u u u u stu r-u g-t par e
Means 057 | 429 | 17.14 | 32.29 | 4429 | 49.14 | 52.86 | 56.57 | 56.57 | 58.00
g g f e d c bc ab ab a

LSD value at 5% for treatments (T) =10.59
LSD value at 5% for days (D) =4.031
LSD value at 5% for DXT =10.66

Means with different letters, separately for treatments, days and their interaction are significantly different at 5%

level of significance (LSD test).

Maximum mortality of 82% was found in the
extracts obtained from bakain drupes on Dg however it
remained the same for rest of the observations. The
average mortality was computed as 61.20%. The mortality
in lemon grass was noticed on the 2nd day (D,) of
observations which amounted to only 6.0%. During further
observation the mortality was found increased at
considerable levels i.e. 52% as maximum on Dg and then
remained unchanged up to the termination of the
experiment. The overall mortality averaged to 35.2% in
this treatment. Percent mortality with bakain leaves ranged
from 0.00 on D, to 78.00 on Dg to D, with a total average
of 46.80 per cent. The mortality of the test insect (S.
oryzae) treated with mint was in the range of 2.00% on D;,
D, and 72.00% on Dg to D, with an average percentage of

47.40 on completion of the project. Similarly, the
mortality recorded in treatment of habulas ranged from
0.00% on D, and D, to 78.00% on Dyq with a total average
of 48.40%. Lastly, the percentage of mortality in the
commaodity treated with harmal was recorded as 0.00% on
D;, 2.00% on D, and increased up to 26.00% on D; which
then remained unchanged up to the end of the experiment.
The total percentage was averaged as 16.80 in this
treatment.

In untreated commodity the mortality was not
recorded until 7th day of the experiment (D) where it was
6% and gradually increased up to the maximum of 18% on
Dy giving the total average mortality of only 4.60%.

The overall mean percent mortality data in Table-
2 indicate that bakain drupes gave significantly better
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control of S. oryzae than all other extracts used in the
experiment. Habulas, mint and bakain leaves remained
non-significant from each other but significantly better
from the remaining other treatments. The least effect on
pests’ mortality was recorded in the commodity treated
with harmal (P< 0.05). However, all of the six treatments
proved significantly better than untreated check.

It is concluded from the above results that
considering the percent mortality of the pest S. oryzae as a
main index, among six different plant extracts, bakain
drupes proved as the most effective material followed by
habulas, mint and bakain leaves, while harmal proved to
be least effective followed by lemon grass.

DISCUSSION

No past work was found in the literature where
the same type of plant extracts, which were used in the
present study, was used previously against the S. oryza.
However, results of some of the previous research work
may be comparable with the present findings.

The repellent property was well depicted by all
the treatments soon after their application and was
observed decreased with the increase in storage period of
the commodities. Like fatal effects the maximum
repellency was exhibited by the extracts of bakain drupes
and leaves. Chauhan et al. (1987) on the basis of LDsg
found that petroleum ether extracts of Melia azadarach
were 0.0003 time less toxic than malathion. Similarly
Sexena (1987) discussed the antifeedant properties of
Melia azadarach, but stated that this product would
require some definitions of quality control and
standardization of biological properties for large scale use.
The results showed that the least effective treatment in the
percent repellency regard was the extract from harmal
showing highly significant difference from the other
treatments. The repellent effect of habulas could be
observed up to the 9™ day of its application. In contrast,
effectiveness of lemon grass and bakain leaves could have
been noted up to the termination of the research project,
although the repellency was not too high (only 2%). Again
achievements of the present study are somewhat in
conformity with those reported by Matter et al. (1993) that
repellent effect of lemon grass oil could have been
recorded during the beginning 72 hours after spray. It is of
worth mentioning that slight variations may exist in this
comparison which may be due to several reasons e.g. the
laboratory and environmental conditions, insect species,
commodity differences etc.

In case of killing effect of the treatments, the
extracts from bakain again gave maximum mortality.
However, the drupes extract remained effective up to 5
days and that of leaves up to 8 days. The pattern of
efficacy from the extracts of lemon grass, habulas, harmal
and mint remained almost similar to each other. Fatal
effect of lemon grass and harmal started after 48 hours
with 6% and 2% mortality, respectively, while the first
record of the extract from habulas on the third day of
application showed 12% mortality. These findings are
somewhat in line with Matter et al. (1993) who found that

oil of Melia azadarach and Cymbopogon citratus had no
effect after 1-3 days of spraying against Coccinella
undecimpunctata and Aphis gossypii. Average percent
mortality with lemon grass in present study was 18.60 but
Chungsamarnyart and Jiwajinda (1992) found that fresh
Cymbopogon citratus volatile oil exhibited high acaricidal
activity (85-100% mortality, 5 days after dipping). The
difference in this regard with the present study may be due
to difference in pest species, dose of the treatment,
methodology of research, varietal and commodity
variations, and laboratory and environmental differences.
Some other interesting findings were reported by different
scientists on Cymbopogon citratus but with different insect
species. Devaraj and Srilatha (1993) found very effective
the extract of Cymbopogon against Coryra cephalonica.
Similarly Odeyemi (1993) found that at 0.7ml oil per 50g
maize Cymbopogon citratus increased mortality of the
maize weevil, Sitophilus zeemais as compared to no
treatment (control). Ofuya and Okuku (1994) reported the
insecticidal activity of acetone extract of Cymbopogon
citratus against Aphis craccivora and caused significant
nymphal mortality and inhibited reproduction. Mathela et
al. (1989) reported that Mentha longifolia showed
pesticidal activity against the stored grain pest S. oryzae,
while Melkani et al. (1990) obtained 100% mortality
within 48 hours using acetone oil of Mentha longifolia
against S. oryzae in wheat. In present study average
percent mortality on Mentha longifolia was 47.40 and
percent average repellency was 24.20. The difference can
be attributed to the concentration of extracts dilution of the
extract in different chemicals and many other unforeseen
causes. The effectiveness of the tested botanical extracts
against S. oryzae was generally in agreement to the
findings of previous researchers, the present results cannot
be strictly in line with those of previous workers due to
many reasons, some of which have been mentioned above.

The results of the present study indicated that by
considering the % mortality as a main index, bakain
drupes proved to be the most effective of the six test plants
materials tested, having great potential to use as a grain
protectant. It was followed by habulas, mint and bakain
leaves which showed almost same results. The least
effective one was the harmal. These plants have a range of
chemicals which can be isolated and used for pest control.
The test plants being medicinal would yield
environmentally sound chemicals having no harmful
effects on the non target organisms.
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