
American-Eurasian Journal of Agronomy 2 (3): 176-179, 2009
ISSN 1995-896X
© IDOSI Publications, 2009

Corresponding Author: A.K. Musa, Department of Crop Protection, University of Ilorin, P.M.B. 1515, Ilorin, Nigeria
176

Evaluation of Nitta (Hyptis suaveolens Poit.) Seed and Leaf Extracts and Seed Powder for the
Control of Trogoderma granarium Everts (Coleoptera: Dermestidae) in Stored Groundnut
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Abstract: Nitta (Hyptis suaveolens Poit.) seed and leaf extracts obtained by extraction with methanol using a
Soxhlet apparatus, were compared with the seed powder for their relative effectiveness against Khapra beetle,
Trogoderma granarium Everts, in stored groundnut. Three adults of T. granarium  (1  male  and  2  females)
were exposed to three concentrations (1%,2% and 3%) for exposure period of 72 hours. Experiments were
carried out in the laboratory at 30± 3°C and 70± 5%. Nitta seed extract (NSE)(24.9%) gave more percent mean
mortality as compared to nitta seed powder(NSP) and nitta leaf extract (NLE). Percent mortality of T. granarium
increased with the increase in rates of treatment. The seed extract was significantly (P<0.05) more effective in
enhancing adult mortality, reducing egg-laying and suppressing larval and adult emergence. However, all nitta
plant products reduced/delayed development when compared to the control. 
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INTRODUCTION feeding, infestation is often followed by colonization by

Groundnut (Arachis hypogaea L.) is an important (Walker)), fungi (Aspergillus flavus Link) and
source of protein for human, livestock and dietary oil for consequently leading to deterioration in grain
most Nigerians. Because of the unusually high nutritional characteristics [6].
value of the seeds and their pleasant flavour, groundnuts The conventional use of synthetic insecticides
are one of the most important food crops in the tropics (especially fumigants) for the control of T. granarium is
and subtropics  [1].  The oil content of confectionery associated with certain drawbacks. Phasing out of ozone
nuts is 38-47%, of oil nuts 47-55%, the protein content is depleting pesticides has opened a new window for
24-35% and the sugar and starch content only 3-8%. The searching alternative pesticides to control insect and
nuts  are rich  in B vitamins and tocopherol (Vitamin E) other pests  of  agriculture  storage sector [7]. However,
and the oil belongs to oleic acid group [2]. The oil cake the interest in insecticides of plant origin has been
contains  40-50%  of  easily  digestible  protein,  with a enhanced  by  the  current public suspicion of any
high cystine content. Cake meal is suitable for human chemical of persistent  nature,  whether  or not evidence
nutrition and is contained in numerous protein-rich food is available of  any  adverse  effects  [8].  It  is  established
preservations [3]. Groundnut yield by farmers in Nigeria that Hyptis  suaveolens Poit. contains compounds that
range from 600-750 kg/ha [4]. can control insects and nematodes [9,10]. Thus, it is

Despite the importance of groundnut, it is often expedient  to  evaluate   the   effect  of  H.  suaveolens
attacked by insect pests which compete with man for parts  on  the   survival   and   reproductive   potential  of
food.  Trogoderma  granarium Everts is a notorious T.  granarium  in the search for alternative control method
insect pest of stored oil seeds and processed cereal instead of the use of expensive, toxic and imported
products in Nigeria. The adults are short-lived and display synthetic insecticides.
concealment/exposure behaviour, remaining hidden and
inaccessible most of the time but emerging for purposes MATERIALS AND METHODS
of mating, oviposition and dispersal for a certain period of
the day, termed the exposure period [5]. The damage Insect Culture: Parent adults of T. granarium were
caused by this insect pest has been extensive in the obtained from the insectary of the Nigerian Stored
tropics. In addition to direct loss caused by secondary Products Research (NSPRI), Ilorin, Nigeria. About 50

secondary insect pests (especially Ephestia cautella
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unsexed  adults  were then introduced in each 250 ml Three freshly emerged adults (1 male and 2 females)
Kilner jar containing about 100 g of susceptible
groundnut seeds bought from Oja- Oba market, Ilorin,
Nigeria. The Kilner jars were sealed with perforated screw
caps having a fine wire mesh to prevent the dermestid
from escape. The insects were allowed ten days to mate
and lay eggs after which they were removed. The culture
was maintained at  prevailing  laboratory conditions of
30± 3°C and 70 ±5%. This provided source of insects used
for the study.

Preparation of Groundnut Seeds: The groundnut variety
(RRB) used for the study was obtained from the Institute
for Agricultural Research (IAR), Samaru, Nigeria. The
seeds were sealed in an air-tight polyethylene bag and
disinfested in a deep freezer for 14 days before the seeds
were spread on a laboratory bench for 7 days to regulate
the moisture content.

Preparation of Plant Material: Hyptis suaveolens is
widely  available  in Nigeria. The plant materials (seeds
and leaves) were collected from the vicinity of Kongo
Campus, Ahmadu Bello University, Zaria, Nigeria. The
seeds and leaves were dried in an oven at 60°C for 4 hours
and pulverized in a Thomas-Willey milling machine at
IAR. The fine powdered parts were kept in separate brown
envelopes until ready for use.

Plant Extraction Technique: A Soxhlet extraction
technique was employed to obtain the methanol extracts
of seeds and leaves of H. suaveolens (nitta). One hundred
grams (100 g) of the pulverized nitta seeds and leaves
were separately weighed on a Mettler 2000 balance and
wrapped in 400 ml methanol (b.p. 64°C) for extraction
which lasted 6 hours. The excess  solvent  was removed
by placing the crude extracts  in  separate  conical  flasks
in  a water bath (Grant Instrument (Cambridge) Limited,
Barrington, Cambridge, C*25 Q2 England) at 50°C. The
crude extracts were stored in the refrigerator in screwed
capped brown bottles.

Experiment: Dry and decorticated groundnut seeds
weighing   100   g   were   put    in   separate   containers
(12  cm  in diameter). Hamilton syringe was used to
measure  the  nitta  seed  and  nitta   leaf   extracts  while
the   nitta   seed   powder   was   weighed   on a  Mettler
2000  balance  each  at  three concentrations (1%,2% and
3% w/w) before mixing with the groundnut seeds. The
mixture was shaken thoroughly for about 5 minutes to
ensure uniform spread of the extracts and powder. All
three rates of treatments and the control were replicated
three times.

of T. granarium (1-2 days old) were introduced into each
container and then covered with muslin cloth to prevent
suffocation and entry/exit of insects. The observations on
adult mortality were made 3 days post treatment. The
experimental set up was left undisturbed for three months
to obtain mature larvae.

During the investigation, the powder and chaff
produced as a result of larval feeding were separated from
the groundnut seeds using 600 µm sieve. A binocular
microscope was used to count the number of hatched
eggs  in  the  powder  left  behind  after  larval  feeding.
The total number of larvae (mature) that emerged was
calculated by direct counting and the large numbers of
freshly emerged adults were obtained with the mature
larvae three months post treatment.

Statistical Analysis: Data obtained from the investigation
were subjected to analysis of variance (ANOVA). The
treatment means were separated using the Least
Significant Difference (LSD) at 5% level of probability.

RESULTS

Table    1   shows   that   higher   number   of    adult
T. ganarium mortality were recorded on groundnut
treated with nitta seed extract (NSE) than nitta seed
powder (NSP) and nitta leaf extract (NLE). There was
however, no significant difference (P>0.05) between the
adult mortality on groundnut treated with NSP and NLE.
No adult mortality was recorded in the control.

Table 2 shows that the number of eggs laid on
groundnut treated with NSP was significantly higher
(P<0.05) than NSE. Egg-laying significantly reduced with
increase in the rate of NSP. There was however, no
significant difference (P>0.05) between the number of
eggs laid on groundnut treated with NSP and NLE.
Significantly higher (P<0.05) number of eggs were laid on
untreated control seeds than treated seeds.

Table 3 shows that there was significantly higher
larval emergence from groundnut treated with NSP
compared to the NSE. Mature larval emergence was
significantly reduced as the rate of nitta plant products
increased; with the three rates of treatment significantly
different compared to the control. The three rates of
treatment did not however, prevent larval emergence.

Table  4 shows  that  the  higher  number  of   adult
T.  granarium emergence from groundnut treated with
NSP was significantly different compared to NSE. The
emerged adults at the higher rates of treatment were
significantly lower at the lower rates of treatment. The
adult emergence reduced with increase in rates of nitta
plant products.
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Table 1: Percentage mortality of Trogoderma granarium adults in
groundnut treated with different rates of three nitta plant products

Rate(%)
---------------------------------------------------------------------------

Treatment 0 1 2 3 Mean

NSE 0 22.2 33.3 44.4 24.98
NSP 0 11.1 22.2 44.4 19.4
NLE 0 11.1 22.2 44.5 19.4
Mean 0 14,.8 25.9 48.1

Data are mean percentages of Trogoderma granarium adult mortality.
SED=1.49; LSD (P<0.05)=2.5 (nitta plant products). NSE=nitta seed
extract; NSP=nitta seed powder; NLE=nitta leaf extract

Table 2: Egg-laying of Trogoderma granarium on groundnut treated with
different rates of three nitta plant products

Rate(%)
---------------------------------------------------------------------------

Treatment 0 1 2 3 Mean

NSE 60.7 18.7 15.0 8.38 25.7
NSP 71.3 30.3 24.3 17.0 35.7
NLE 68.0 23.0 22.7 17.3 32.8
Mean 66.7 24.0 20.7 14.2

Data  are  mean  numbers  of  eggs  laid; SED=3.6; LSD (P<0.05)=6.2
(nitta plant products). NSE=nitta seed extract; NSP=nitta seed powder;
NLE=nitta leaf extract

Table 3: Emergence of Trogoderma granarium larvae (mature) in groundnut
treated with different rates of three nitta plant products

Rate(%)
---------------------------------------------------------------------------

Treatment 0 1 2 3 Mean

NSE 75.0 46.3 26.3 18.3 41.4
NSP 72.0 66.0 56.0 35.0 57.2
NLE 80.7 61.0 45.0 31.3 54.5
Mean 75.9 57.8 42.4 28.2

Data are mean numbers of emerged larvae; SED=6.2; LSD (P<0.05) = 10.5
(nitta plant products). NSE=nitta seed extract; NSP=nitta seed powder;
NLE=nitta leaf extract

Table 4: Emergence of Trogoderma granarium adults in groundnut treated
with different rates of three nitta plant products

Rate(%)
---------------------------------------------------------------------------

Treatment 0 1 2 3 Mean

NSE 19.8 17.9 13.3 3.8 13.7
NSP 20.1 20.9 16.5 13.7 17.8
NLE 19.6 17.4 16.0 13.2 16.6
Mean 19.8 18.7 15.3 10.2

Data are mean percentages of emerged adults estimated from eggs laid;
SED=2.3; LSD (P<0.05) = 3.9 (nitta plant products). NSE=nitta seed
extract; NSP=nitta seed powder; NLE=nitta leaf extract

DISCUSSION

The results of this study showed that H. suaveolens
caused adult mortality of T. granarium. This is in
agreement with the report of H. suaveolens leaf powder
was toxic to Sitophilus zeamais Motsch [11]. Previous
studies on the insecticidal effects of H. suaveolens
against storage insects focused on the use of dried twig
and dried ground shoot [12,13]. The present study has
shown  that  methanolic  extracts of H. suaveolens can
also be exploited for use as grain protectants. This study
supported the usefulness of this plant in suppressing the
population of stored product insect pests in small storage.
Extracts and powder formulations have been used for the
preservation of stored-product Coleoptera [9,14-16].

In all the parameters observed, there was no
significant difference among NSP and NLE possibly
because the effect of the nitta plant products may not last
up to few days after treatment. The effects of the active
ingredients in the treatment plant materials may be marred
by a lot of impurities including waxes and pigments
coupled with the gradual decomposition time of the
ground leaves [10]. The nitta seed extract may be more
effective than the nitta seed powder against the test
insect due to greater solubility of the active ingredients in
methanol. The rates of treatment were observed as
important factors affecting the toxic effect of H.
suaveolens.  Population build up was reduced with
increase  in  rates of treatment. There could also have
been reinfestation given the rapid rate of loss of
bioactivity 24 hours after treatment [17]. In another
experiment, Mansoor-ul- Hasan et al., [1] observed post
treatment build up of T. granarium at 60 days post
treatment. It is therefore recommended that in order to
control high population of T. granarium,repeated
applications are required depending on test plant, test
insect and environmental conditions. However, the
control of dermestid beetles may be difficult because of
the behaviour of the insects and their ability to withstand
adverse weather conditions.

The study also revealed that the numbers of  eggs
laid on the treated groundnut were lower than the range
of oviposition reported by NRI [18]. The insect had
longer period of larval development while mummified
bodies of the   adults  were  observed  in the powder.
There was also  the  possibility  of  cannibalism  by   the
 larvae  of T. granarium. The NSE exerted a long effect on
dermestid population build-up as more progenies were
produced from  groundnut treated  with  NSP  and  NLE.
Rao  et  al., [19]  isolated  hypatadienic acid from the aerial
parts  of  H.  suaveolens  while  Schulz  and  Karl  [20]
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have reported the presence of hydrobenzoic and 9. Musa, A.K., M.C. Dike, C.I. Amatobi and I. Onu,
hydrocinnamic acids in Hyptis species. 2007. Evaluation of methanolic extracts of selected of

CONCLUSION Trogoderma granarium Everts (Coleoptera:

The result of this study revealed that application of Journal  of  Agricultural   Research   and  Policies,
H. suaveolens  plant products to stored groundnut, 2(3): 91-95.
where T. granarium is a problem, is required for proper 10. Oyedunmade, E.E.A., 1998. Control of nematode
preservation of the groundnut seeds. The order of pests of cowpea with Mocap (Ethoprop), leaf
effectiveness of the three nitta plant products evaluated residues of neem (Azadirachta indica, rattle weed
were NSE  NLE  NSP. Thus, NSE could therefore serve (Crotalaria retusa) and nitta (Hyptis suaveolens.
as a substitute to expensive and imported synthetic Centrepoint Science Edition, 8(1): 57-63.
insecticides. 11. Lajide, L., C.O. Adedire, W.A. Muse and S.O. Agele,
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