International Journal of Entomology Research
ISSN: 2455-4758; Impact Factor: RJIF 5.24

Received: 03-11-2020; Accepted: 17-11-2020; Published: 03-12-2020

www.entomologyjournals.com
Volume 5; Issue 6; 2020; Page No. 210-213

Repellency evaluation of indigenous plant extracts against tribolium castaneum (coleoptera;
tenebrionidae)

Tahir Bad shah?, Gul Zamin khan?, Muhammad Saeed®", Abid Farid* Fazlullah%, Muhammad Salman®
1.4.5 Department of Agriculture, University of Haripur, KPK, Pakistan
26 Nuclear Institute for Food and Agriculture (NIFA), Tarnab, Peshawar, Pakistan
3 Department of Agriculture, University of Swabi, KPK, Pakistan

Abstract

Five indigenous plants viza viz. Mentha longifolia (Mint), Momordica charantia (Bitter Guard),

Luffa aegytiaca (Sponge Guard), Carum copticum (Ajwain) and Curcuma longa (Turmeric) were tested at different
concentrations of 0, 25, 50 and 75% as crude extract to check its repellency effect against Tribolium castaneum after exposure
for 10 days. Mentha longifolia exhibited maximum repellency (96.67%) at 75% dosage followed by (86.67 Momordica
charantia %), Luffa aegytiaca (76.67%) and Carum copticum (73.33%). Minimum repellency was shown by Curcuma longa
(63.33%). The natural plant extracts can prove the best alternatives to chemical repellents.
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Introduction

Insects are always a problem in stored commodities
worldwide because, they reduce the quantity and affect the
quality of grains (Pugazhvendan et al., 2012) I, Red flour
beetle, Tribolium castaneum (Herbst) causes serious damage
to stored commodities like grain, flour, peas, beans, nuts,
dried fruits and spices (Pugazhvendan et al., 2009) 4, The
damage is characterized both in quality deterioration and
loss in quantity. In case of serious infestation, the flour turns
yellowish and mouldy with pungent odour and ultimately
becomes unfit for human consumption (Atwal, 1976) [,
Presently, synthetic insecticides are used for the control of
this pest (Hassan and Reichmuth. 2004) [*31. Globally, about
2.5 million tons pesticides are used annually for the control
of insect pests and the losses caused by pesticides reached
about $100 billion each year (Wali and Dhaliwal., 2008) [,
In liquid insecticides Deltamethrin while in fumigants,
Aluminum phosphid and Magnesium phosphid are
commonly used for the control of this insect pests (Islam et
al., 2009,) 4 Naphthalene /phenyl tablets are also
commonly used for this purpose (Latif et al., 2004) 9. But
these synthetic compounds pose significant adverse effects
like soil and water contamination, toxicity to non-target
organisms and resistance issues (Ukeh et al., 2010) [,
Therefore, there is an immediate need to develop such crop
protectants which are environmentally safe, convenient and
friendly to non-target species.

Indigenous plant extracts are considered to be less toxic,
easily degradable and non-pollutable (Cetin et al., 2004,
Nadra, 2006) [": 231, Many of the plant extracts have shown
broad spectrum of repellent, insecticidal, anti-feeding,
ovipositional deterrence, growth inhibition, sterility, ovicial,
larvicidal and anti-vector effects on insect pests and plant
and several pathogenic fungi (Joy et al., 2001; Kim et al.,
2003; Cetin et al., 2004) 15 16 71 Most of the plants
materials are good source of bioactive components (Lahlou
et al., 2001) (81,

Bioactivities of plant extracts such as repellency,
antifeedent, larvicidal, ovicidal and sterility have been
reported by several researchers using different plant species
and insect pests (Cetin et al., 2004) . Mentha longifolia
and Mormodica charantia have been reported as effective
repellents against Tribolium castaneum (Moreira et al., 2007
and Bhuwan, 2011; Adesina 2013) % & 1 Turmeric
(Curcama longa) has been reported as an excellent repulsive
and growth inhibitor against adults of Tribolium castaneum
(Saljogi et al., 2006) 1. Keeping in view the scope of
testing new plant species, the present work was carried out
to evaluate the repellent effects of five indigenous plant
extracts i.e., Mentha longifolia (Mint), Momordica
charantia (Better Guard), Luffa aegytiaca (Sponge Guard),
Carum copticum (Ajwain) and Curcuma longa (Turmeric)
on Tribolium castaneum.

Materials and methods

Collection and extraction of plant material

Five indigenous plants (Table 1) viz. Mentha longifolia
(Mint), Momordica charantia (Better Guard), Luffa
aegytiaca (Sponge Guard) Carum copticum (Ajwain) and
Curcuma longa (Turmeric) were collected from the local
market/area. These plant materials were properly washed
and dried at controlled temperature and relative humidity
i.e., 27+2°C and 75 + 5% respectively. After proper drying,
these plant materials were grinded by used electric blender.
These extracts were then filtered through Whatmann No. 1
filter paper (Saxena et al., 1980) and kept in refrigerator as
stock solution. Serial dilutions were made as necessary.
Each plant extract was then evaluated for its repellent effect
against the adult stage of T. castaneum Repellency of
insects exposed to various doses and exposure time was
tested. The whole experiment was conducted in a
temperature control laboratory (30+2 °C, 65+5 RH) at the
Nuclear Institute for Food & Agriculture (NIFA), Tarnab
Peshawar.
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Table 1: List of indigenous plant extracts used as repellent
materials against T. castaneum

Part used
Leaves

Plants
Menthe longifolia
Momordica charantia
Luffa aegytiaca
Carum copticum
Curcamin Longa

Family
Lamiaceae
Cucurbitaceae Mature fruit
Cucurbitaceae Mature fruit
Umbelliferae Seed
Zingiberaceae Root

Culture of Tribolium castaneum

T. castaneum was collected from the warehouses having
infested grains in Nowshera and Peshawar districts and were
cultured on the wheat flour plus yeast (@ 9:1). The stock
culture was maintained in the laboratory in dark atmosphere
at 28 + 2 °Ctemperature and 70 + 5% relative humidity. The
eggs were collected on the white filter papers by placing T.
castaneum adults on the filter papers for 48 hours. After
emergence, the larvae were transferred to other glass jars for
further development to adult stage. Repellency test was
conducted with fifty beetles of 7 days old T. castinum adults
that were confined in glass Petri dishes.

Repellence Bioassay

A-pencil line was drawn in the middle of the Whatmann No.
1 filter paper (6 cm diameter). One half side of the filter
paper was treated with the required concentration (i.e., 25,
50 and 75%) of plant extract while the other half was not
treated. After treatment, the filter paper was first air dried
for few minutes before transferring the insects. The control
was treated with distilled water only. The fifty number of 7
days old beetles were released in the middle of treated Petri
dishes with the help of clean hair brush. All adults were
observed for 10 days to check the repellency over time.
Each tested concentration was tested with five replicates.
Percent repellence (PR) values were computed using the
method by (Hassanali et al., 1990) [*2;

PR = Nc - Nt/ N¢ + Nt x100,

Where Nc was the number of insects on the control half and
N+ was the number of insects on the treated half.

Statistical Analysis

Data on percent repellency was statistically analyzed using
computer program MSTAT-C. The Least significant
difference (LSD) at 5% level of significance was used to
compare the treatment means (Waller and Duncan, 1969).

Results and discussion
Results on the repellent effect of plant extract are given in
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Table 2. Mentha longifolia exhibited good repellent effect
with 66.67% efficiency followed by Momordica charantia
(60%), Luffa aegytiaca (54%), Carum copticum (50%) and
Curcuma longa (43%) at 25% dosage. Increase in
repellency was observed when the dose increased from 25%
to 50% and 75%. Maximum repellency (96.67%) was
recorded with Mentha longifolia at 75% dosage followed by
Momordica charantia, Luffa aegytiaca Carum copticum and
Curcuma longa as 86.67, 76.67, 73.33 and 63.33%
respectively (Fig. 1). Our results showed that Mentha
longifolia is most effective among the tested plant extracts
which is in accordance with the findings of Akrami (2008)
[21 who reported that Mehtha longifolia essential oil caused
93.3% repellency against T. castaneum. Present results are
in line with the findings by Gunarathna, (2009) I who
reported Mentha longifolia with 89% repellency level. Al-
Jabr (2006) B! found that M. longifolia exhibited high
repellency with 84.73% at 1% concentration against T.
castaneum. These findings are further supported by Saeidi
and Moharramipour (2013) [?61 who reported the significant
repellency effect of M. longifolia against T. confusum as
compared to Artemisia khorassanica and Rosmaria
officinalis. These finding are also supported by
Mahmoodavand and Shakarami (2014) who found M.
longifolia with 86.7% repellency against T. castaneum.
Bhuwan (2011) [ found that Mentha longifolia strongly
repelled T. castaneum and S. oryzae at low concentrations.
Similarly, Momordica charantia was a most effective
extract against T. castaneum after M. longifolia. Similar
results with Momordica charantia were also registered by
Dwivedi and Shekhawat (2004) [ who reported that
Momordica charantia showed 74.87% repellency against
Trogoderma granarium (Everts). Our findings are supported
by the findings of Mohiuddin et al., (1987) ?4 who observed
75% repellency with Momordica charantia against T.
castaneum. Curcuma longa was found most effective
extract against T. castaneum. The results of the present
investigations are in agreement with the results of
Asawalam and Igwe (2012) ™ who reported that the use of
Curcuma longa is recommended for the control of T.
granarium in stored grains. Damalas (2011) [
recommended Curcuma longa as an effective repellent
against insect pests of stored grains. Thus the percentage
repellency of different plant extracts in descending order
can be summarized as follows: Mentha longifolia >
Momordica charantia > Luffa aegytiaca> Carum copticum
> Curcuma longa. Hence, it is concluded that Mentha
longifolia exhibited more effective repelling action followed
by Momordica charantia, Luffa aegytiaca, Carum copticum
and Curcuma longa against T. castaneum

Table 2: Repellency effect of various plant extracts on Tribolium castaneum

Plant extract-wise repellency (%)
Doses (%) Mint Bitter gourd Sponge gourd Ajwain Turmeric Overall mean
0 (control) 0.0k 0.0k 0.0k 0.0k 0.0k 0.0d
25 66.67 def 60.00 fgh 53.33 hi 50.00 ij 43.33 ] 54.67 c
50 73.33cd 70.00 cde 66.67 def 63.33 efg 56.67 ghi 66.00 b
75 96.67 a 86.67 b 76.67 ¢ 73.33cd 63.33 efg 79.33a
Overall Mean 59.17 a 54.17 b 49.17 ¢ 46.67 ¢ 40.83d -

LSD value at 0.05% for doses = 3.69 LSD value at 0.05% for extracts = 4.13 LSD value at 0.05% for interaction = 8.25 Means in
columns/rows followed by similar letters are not significantly different at 0.05% level of probability (DMR test).
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Fig 1: Repellency effect of five plant extracts on adults of
Tribolium castaneum.

Conclusion and recommendations

It was concluded that indigenous plant extracts has high
potential to replace the chemical pesticides in protecting
stored commaodities against T. castaneum. Further research
work is needed to explore the potential of above plant
extracts as a bio-pesticide which can prove as useful
alternative to chemical insecticides. It is also imperative to
check the detrimental effects of these products on animals
and environment if any.
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