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ABSTRACT

This study was conducted between November 2009 y-2040 at the Teaching and Research farm
of Imo State University, Owerri, Nigeria. Five ratef ethanolic and powder extracts of black
pepper,Piper nigrum Lwere used (0.0, 0.1, 0.2, 0.3, and 0.4) in m#itk and grams as treatments
respectively, using Completely Randomized DesigiRIIE The parameters determined were
mortality rate, grain damage (exit holes), germorajpercentage, presence of phytochemicals and
infrared spectroscopy. Results showed that bothnelic and powder extracts, killegitophilus
zeamaisbut the ethanolic extracts were significant, meffective and quicker in action at P<05.
However, it was observed that the bio-efficacyhw extracts increased with increase in the level of
concentration. Ethanolic and powder extractsPofnigrum L at 0.4, 0.3 and 0.2mls/g were
significantly (P<0.05) more effective in the control of maize graieevil in storage than 0.1 mis/g
within12-48hours and 12-72 intervals respectivdljlere were no grain damage (exit holes) on
treatments with ethanolic extracts but with powdgtracts, exit holes were noticed but differed
significantly at (P<0.05). On seed germination tested 6 months &féatments, 0.2 and 0.4mls
gave the highest number of maize grains with rdeiend plumule emergence, 80% each while 0.1
and 0.3mls gave 70% each. None of the treatmeasssignificant at (P<€.05) except over the
control. Phytochemical screening of the plant exttravealed the presence of bio-active compounds
comprising alkaloids (50.13 — 8 5.67%), flavono(@sl.56 — 4.02%), Tannins (17.79 — 0.22%),
Saponnins (5.51 — 7.52%) and Phenols (2.01 — 04'lih decreasing order of percentage. The
infrared spectroscopy revealed some functional ggoa OH, - COOH radicals and double bond
ketones. These compounds have the implication eftiexy different toxicities on organisms.
Keywords: P. nigrum, S. zeamais, Maize, Phytochanfesticidal Potentials.
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INTRODUCTION

Maize (ea mays 1) is one of the most important cereal crops in-Saharan Africa. It is
ranked third after rice and wheat being one ofttlree most important cereal crops in the
world (IITA, 2000). It is a versatile crop thatagvs across a wide range of agro-ecological
zones (lITA, 2000; CGIAR, 2001). In industrializeduntries, maize is largely used as
livestock feed and a raw material for industriadqucts, while in low-income countries, it is
mainly meant for human consumption (lITA, 2000; @&l 2001). It is an important source
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of calories for the poor and serves as a good abgetcrop to bridge a “hunger gap” that
occurs yearly after the long dry season and a estbgmdd for an estimated 50% of the
population in sub Saharan Africa (Oikeh, 2003). 40689 million tonnes of maize were
produced worldwide in 2000, on 138 million hectaf#EA, 2000). The United States is the
largest maize producer (43% of world production)loived by Asia (25%), Latin America
and Caribbean (13%) and Africa (7%) of the worldiiaize (IITA, 2000). The average yield
in 2000 was 4.2 tonnes per hectare. Average yetde U.S.A. was 8.6 tonnes per hectare,
while in sub-saharan Africa it was 1.3 tonnes paatéwe (1ITA, 2000).

Insect pests are important threat to maize promluén Africa. Major pests include stem
and ear borers, armyworms, cut worms, grain mdiastles, weevils and virus vectors. A
range of pathogens primarily fungi, also damage fdlamts. About 35% of stored maize
grains are lost to insect pests and diseaseswHri¢ possible to exclude these losses with the
input of suitable measures, an additional 900, @eople would be fed adequately (GTZ,
1979). However, maize grains are usually attackestorage by a number of insects. The
females of these insect pests lay their eggs immothe grains. In the case of serious
infestations up to 90% of the grain may be desttoyeghin 6 months (Rouanet, 1987). The
major storage pest of grains inclu8dophilus zeamaidotschulsky, Tribolium casternum
Herbst, Sitophilus oryzae Linnaeus, Sitotroga cke&a Olivier, Trogoderma granarium
Everts, Callosobruchus maculatus Fabriciumnd the larger grain boreProstephanus
truncatus Horn which is a recent introduction into Africa fronoiBh and Central America
(Youdeowei, 1988). Some of these pests actualgsinthe crops in the field and are
subsequently carried into storage where they devetmler favourable conditions (Rouanet,
1987, Youdeowei, 1988). For decades, the pestaoptlicy has been dependent upon the
use of synthetic pesticides (Dinham, 1993).The afssynthethic insecticides in modern
storage practices is viewed as an integral patiefgricultural industry. They are known to
have undoubted benefits (Alao, 2008). However, fapgrain protection chemicals have
been implicated with series of problems includihg toxicity of many products to humans
and other non- target organisms. The environmématzards associated with their application
and the development of insect resistance has beaomajor concern in Nigeria and other
third world countries, where majority of farmersdapesticide users are not trained in the
safe handling and applications of these chemidstenged and Stoll, 1996; Ohazurik al.,
2003).

Regrettably, these chemicals are still used iredt@roduct pest control even though they
are no longer officially permitted in most counsrié\ need therefore arises to investigate the
potency of natural products that are effectivedilgaavailable, cheap and non-toxic for
protection of stored grains. Plants produce chdsiki@own as secondary metabolites, which
are not directly involved in the process of growdhi act as deterrents to insects. Alkaloids,
flavonoids, saponins, tannins, phenols and cyarioggycosides as bioactive substances, all
fit in this category (Okwu, 2004; 20p5Several Nigerian tribes are known to mix a wide
range of plants with stored grains to control gjerpests. Species used includeona
senegalensis Pers, Ocimum americanum L., Nicotsope, Luffa aegyptica Mill, Capsicum
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annum, Hyptis spicigera Lam, Afromosia laxiflora rh&s, Butyrospermum parkii Kots,
Datura stramonium and Ocimum grattissim(@iles, 1964). Ivbijaro, 1989 highlighted that
oil extracts from the ripe fruits of neerAzardirachta indica A. Jusand brown pepper,
Piper guinense Shum Thoadlded separately to cowpea grains at the rat2sofl 3 ml kg-1
provided substantial protection from bruchid inédsin and damage for 3 months, 6jial,
(1991), investigated on the insecticidal activifydoy fruits of Xylopia aetiopicaandPiper
guinenseon maize weevil with a significant insect mortali the treated grains from 48-96
hours after treatment. Mueke, (1989), stated thladratory experiments carried out on the
control of C. maculatun cowpea seeds using vegetable oils showed pgregdreatment as
oil treatment resulted in mortality of adult weewihd eggs on the treated seeds failed to
hatch. Umoetulet. al.,(2004) reported the reduction of damage causetoted cowpea by
the bean bruchids using black pepper and alliga¢mper for seven months as the treated
grains suffered less damage than the untreated o@gendoet. al, (2004) reported that
plant powders of.antana camaraand Tephrosia vogellsignificantly minimized depression
in percentage grain moisture content and had nectefin the percentage germination of
maize grains when compared with the control. Theecu problem of pesticide resistance
and detrimental effects on non-target organismduéing humans has revived interest in
exploiting pest control potentials of plants.

Black pepper Riper nigrum L) is one of such plants that possess pesticidagbgrties,
readily available in most rural communities of Nigeand other West African countries. The
plant is under-utilized and neglected but can beraved. Some reports on Black pepper in
Nigeria centered on its use in the control of aardscular diseases in human beings, herbal
medicine and also as antioxidants (Okwu, 2004; Qk&005). Henceé’. nigrum Lhas the
advantage of providing novel modes of action adaimsects and can reduce the risk of
cross-resistance as well as offering new leadddsign of target- specific molecules. Hence,
this investigation is designed to add to the exgsinformation by assessing the pesticidal
potentials of the seed extractsRaper nigrumas alternative plant-based control measures for
subsistence farmers against infestation of storaédergrains.

MATERIALS AND METHODS
2.1 Study Location and structure

The experiments were conducted between Novembdr 200 May 2007 at the teaching and
research farm of Imo State University, Owerri whiigs between latitude’5.0’ and 8 O’

N, longitude 8 35’ and 7 30’ E. The altitude is 91m above sea level. (Btate Lands and
Survey,1984). A structure measuring 3m X 6m x 4mstwoiction was made using rubber
nettings round the sides and top inside a greeséholiwo tables measuring 1m x 5m were
constructed for placing the plastic vials.
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2.2 Preparation of plant extracts

Seeds of black pepper were bought from Eke Attek®tan Ikeduru Local Government Area
of Imo State, Nigeria. Yellow maize (local varietyas procured from Owerri Main Market
in Owerri Municipal Council of Imo State. The seetere further sun-dried at a temperature
of 27 - 30C for 48 hours, using the method described by Ofilezet al, (2003). One kg of
the seed samples @fiper nigrum was ground to fine powder using a wooden mortar,
manual grinder and finally in an electric blend@ihe pulverized materials were sieved with
0.4, 0.3, and 0.2mm mesh to obtain 900g each efdeed powder d?ipernigrumL. Using

a Soxlet apparatus 150mis of ethanolic extractsevatained from 600g of grour.
nigrum L The quantity of ethanol used in the extractionswa25I, giving a stock
concentration of 0.27g/ml. Maize grains used in élperiments were sterilized using one
phostoxin tablet on 5kg maize grains for 12 daydeura tight jar to kill any latent insect
infestation. The sterilized maize was thereafegthn the farmhouse.

2.3 Rearing of Test InsectsHeavily infested maize grains were screened énlalboratory
for confirmation of the insect species. Three heddi800) unsexed aditophilus zeamais
Motschulskyinsects were reared in 2 litre jars containing 00 disinfested whole maize
grains as described by (Haines, 1991). The topach rearing jar was covered with nylon
mesh fastened tightly with rubber bands, and teedts were allowed a seven-day period for
egg- laying, (oviposition). Thereafter, all adulitere removed and each jar allowed standing
for 25 days during which emerging insects were mooed and kept in separate jars
according to their size.

2. 4. Experimental Design

The design used in this experiment was Completelgd@mized Design (Steel and Torrie,
1980). There were 6 treatments; each treatmentShiagrels, replicated 4 times. Ethanolic
extracts and seed powder Ripber nigrumat five levels (0.0, 0.1, 0.2, 0.3 and 0.4) mid an
(0.0, 0.1, 0.2, 0.3 and 0.4) g respectively, weeasnred with graduated disposable syringe
and electronic weighing balance. Treatments 0.Gant$ 0.0g were the untreated samples.
Three small openings were made on each cover gbltstic vial for passage of air so that
the weevils will not die of suffocation.

The ethanolic specimens were represented by:-ElibaRgper nigrum, EPnO= 0.0ml —
control, EPn1=0.1ml, EPn =0.2ml, ERO0.3ml, EPr=0.4ml. Similarly, the Seed powder
specimens were represented by: - Seed powdgser nigrum, SPoPg = 0.0g — control,
SPoPr=0.1g, SPoPi= 0.2g, SPoPy= 0.3g, SPoPy= 0.4.

2.5 Treatment Procedure

In the first trial, ethanolic extract of the seddP@per nigrumat five different concentrations
of 0.0ml, 0.1ml, 0.2ml, 0.3ml and 0.4ml were apglie 25g of yellow maize in plastic vials.
The mixture was thoroughly shaken, exposed to degair blast from an electric fan for a
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complete evaporation of any ethanol. Five minudgsr] terSitophilus zeamais the ratio of
(6:4) females and males respectively were introduiceach plastic vial and covered.

In the second trial, seed powderRiper nigrumwas put into plastic vials containing 259 of
yellow maize grains at five different weights 0.0glg, 0.2g, 0.3g and 0.4g. The plastic vials
were shaken for effective contact of the grainshwitie powder extracts. TeBitophilus
zeamaisin the ratio of (6:4) females and males were ohieed in each plastic vial and
covered.

2.6 Phytochemical Determination, Screening and Infired Scanning/Spectroscopyl10g
of groundedPiper nigrumwas defatted, screened in the laboratory for tresgnce of
phytochemicals — Alkaloids, Tannins, Saponins, &hrds and Phenols.

Pure samples measuring 10misRiper nigrumwas analyzed for infrared spectroscopy.
This technique was applied to identify the compauadd to investigate the compositions of
Black pepper.

Alkaloid determination was done using the methagtdbed by Harborne, (1973).
Determination of Total Phenols by Spectrophotoretnethod was by using the method
described by Harborne, (1973).

Tannin Determination was by using the method deedriby Van Burden & Robinson,
(1981).

Saponin Determination was according to the methddbadoni and Ochuko, (2001).
Flavonoid Determination was by the method descriipeBohman and Kocipai (1974).
Standard practices for identification of matehglinfrared Absorption Spectroscopy, using
the ASTM coded band and chemical classificationexndvas used to classify the
phytochemicals (Kuentzel 1951). The choice of spécange and instrument was dictated
by a general consideration of the chemical natfithe samples (Smith, 1965; 1979; Potts,
1962).

2.7 Data collection and statistical analysis

Data were collected based on the following pararagtenortality rate, exit holes,
germination percentage, presence of phytochemiaats organic compounds. The data
collected were analysed with one-way analysis ofanae (ANOVA). Observed differences
between treatments were subjected to treatmentagepausing the Duncan’s New Multiple
Range Test (Steel and Torrie, 1980).

RESULTS
3.1. Mortality Rate

The effects of different concentrations of ethaneltracts ofPiper nigrumon mortality of
Sitophilus zeamaiwere summarized in Tables 1a and 1b.

Journal of the Faculty of Agriculture and Veterigaviedicine, Imo State University Owerri
website: www ajol.info



6
Journal of Agriculture and Food Sciences E.O. Emeribe, N.C. Ohazurike and H.A. Okorie
Volume 13 Number 2, October, 2015 {pl6 .

At 12 hours interval, treatments 0.1, 0.2, 0.3, Gntinls ofPiper nigrumextracts caused
deaths of 2, 3, 3, and 3 weevils respectively whitedeaths were recorded in the control.
There was no significant difference in the moryatiaused by treatments 0.2, 0.3, and 0.4mls
at P<0.05, but differed significantly from 0.1ml andetbontrol (Table 1a).

At 24 hours interval, the various concentrationsseal cumulative mortality of 3, 4, 5 and 5
weevils respectively while no deaths were recolddtie control. There were no significant
differences among treatments 0.1, 0.2, 0.3 and|8.40P<0.05 (Tables 1a and 1b).

At 36 hours interval, the cumulative death recondse 4, 5, 6 and 8 weevils respectively
while the control produced no deaths. TreatmeamOwas significantly higher than all
treatment levels applied while there were no sigaift differences among treatments 0.1,
0.2, and 0.3mls at P&05 (Tables 1a and 1b).

At 48 hours’ interval, the various concentrations @1, 0.2, 0.3, and 0.4mls caused
cumulative deaths of 5, 7, 9 and 10 weevils respagt while no death was recorded in the
control. There was no significant difference ie #ctivities of 0.1, 0.2 and 0.4mls Biper
nigrum Similarly, no significant difference existed angotteatments 0.2, 0.3 and 0.4 mls
but treatment 0.3 mls differed significantly fromedtment 0.1ml at P€.05 (Tables la &
1b).

At 60 hours interval, the various applications b tethanolic concentrations caused
cumulative deaths of 10, 10, 10 and 10 weevilsaetsgely, meaning that all the weevils
have died, while no death was recorded in the obnifreatment 0.4ml produced no death.
Furthermore, there were significant differenceshim activities of 0.1ml, over 0.2ml, 0.3ml,
and 0.4mis. The activity of 0.2ml was significaaver treatments 0.3 and 0.4mls at (P<
0.05), (Tables 1la & 1b)

At 72 hours interval, all the weevils have beerekl] while the control produced no death
(Table 1b). Treatments 0.1, 0.2, and 0.3mls didpnotiuce death of the weevils because all
the weevils have died.

Using P nigrumseed powder extract dditophilus zeamaiat different time intervals were
summarized in (Tables’ 2a and 2b).

At 12 hours interval, the application of 0.1, 0023 and 0.4 grammes of seed powdeP of
nigrum caused deaths of 1, 1, 2 and 2 weevils respegtivblle the control produced no
death. The highest number of deaths after 12 hears recorded in treatments 0.3 and 0.4
grammes but none of the 4 treatments showed signifidifference in activity over each
other at P8.05 (Table 2a).

At 24 hours time interval, 0.1, 0.2, 0.3 and 0.4ngmes of seed powder Biper nigrum
caused cumulative deaths of 1, 2, 3, and 3 wemsagisectively while the control produced no
death. There was no significant difference in thavdy of the various concentrations at
P<0.05 (Tables’ 2a & 2b).
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At 36 hours time interval, 0.1, 0.2, 0.3 and 0.4gseed powder oPiper nigrumcaused
cumulative deaths of 1, 3, 4 and 5 weevils while gontrol produced no death. No
significant activity of the treatments at B.05 (Tables 2a & 2b).

At 48 hours interval, 0.1, 0.2, 0.3 and 0.4 gramgassed cumulative deaths of 2, 4, 7 and 8
weevils respectively. Treatments 0.4 and 0.3 grasnmeeorded the highest number of
deaths. None showed significant difference in #gtibut differed significantly over
treatments 0.2 and 0.1 grammes alOB5 (Tables 2a and 2b).

At 60 hours interval, the 0.1, 0.2, 0.3 and 0.4gsea cumulative deaths of 10, 9, 9 and 10
weevils respectively. Highest numbers of deathsewecorded in treatments 0.1 and 0.2
grammes. At this point, treatment 0.1g differegngicantly in pesticidal activity over
treatments 0.2, 0.3 and 0.4g. Furthermore, 0.2 mpesn differed significantly from
treatments 0.3 and 0.4g. No significant activiggseed among treatments 0.3 and 0.4 g
respectively at P€.05 (Tables 2a and 2b).

At 72 hours interval, 0.2 and 0.3 g caused cunudatieaths of 10 and 10 weevils while no
deaths were recorded in treatments 0.1 and 0.4greTwas no significant pesticidal activity
among treatments 0.2g and 0.3g atOf35 (Tables 2a and 2b)

3.2.  Grain Damage (exit Holes)

After application of ethanolic extracts Biper nigrum there were no observable signs of

feeding and no exit holes on the maize treategdlastic vials at the end of six months except
the control where there was total damage, everiy drad several exit holes and all their

endosperm eaten up by the weevils. The entire &2engrain seeds each in the control was
infested (Table 3a).

The application of different grammes of seed powafePiper nigrumon number of exit
holes bySitophilus zeamaish plastic vials at the end of six months wastasas in (Table
3b). The application of 0.1, 0.2, 0.3 and 0.4geddspowder oPiper nigrum revealed exit
holes of 4, 3, 3 and 2 respectively. The contrehtment, 0.0g with 25 grains had exit holes.
Treatment 0.1g recorded the highest number of gnaith exit holes, followed by treatments
0.3, 0.2 and 0.4g. Treatment 0.1g differed sigaiitly over treatments 0.3, 0.2 and 0.4g.
There was no significant difference in the numkesxat holes caused by treatments 0.3 and
0.2 g, they differed significantly in the number efit holes caused by treatment 0.4 g at
P<0.05.

Means in each column having the same subscrigréettre not significantly different at 5%
level of probability using DNMRT.

3.4 Germination percentage

The investigation showed a satisfactory germinapencentage in terms of radicule and
plumule emergence in maize grains treated withnetia extracts ofPiper nigrumafter 6

Journal of the Faculty of Agriculture and Veterigaviedicine, Imo State University Owerri
website: www ajol.info



8

Journal of Agriculture and Food Sciences E.O. Emeribe, N.C. Ohazurike and H.A. Okorie
Volume 13 Number 2, October, 2015 pplé

months of storage (Table 4a). Treatments 0.1,032and 0.4ml produced 70%, 80%, 70%
and 80% grains with emerged radicule and plumidpeetively. Treatments 0.4 and 0.2mls
ranked highest followed by treatments 0.3 and GsIfmn¢atments 0.0g had no germination.
All treatment levels when subjected to statistaralysis at P05 were the same except the
control (Table 4a).

Using seed powder, the application of 0.1, 0.2, arfl 0.4g oPiper nigrum yielded 50%,
60%, 70%, and 70% emerged radicule and plumuleatirrents 0.4 and 0.3g produced the
highest percentage radicule and plumule emerget®é)(each followed by treatments 0.2g
(60%) and 0.1g (50%) respectively. Treatment @ifgred significantly from treatment
0.1g on number of seeds that germinated. 0.0g bagtnmination at F&05 (Table 4b).

3.3. Phytochemicals and their Compositions

The phytochemical constituents d¢fiper nigrum were as shown in (Table 5). The
concentration of alkaloids in. Rigrum wag50.13 +0.820%). Flavonoids (24.560:820%),
tannins (17.79 ©.820%) and phenols (2.010:820%) and saponins (5.50:820%)

3.4. Infrared scans ofPiper nigrum. The infrared analysis d®iper nigrumrevealed that at
3440 wavelength, which was (broad).The functiomalug identified was (OH) radical and
compound types were alcohol and phenol. At 2920ekesgth, which was (small), the
functional group (COOH) radical was identified aheé compound type was carboxylic acid
(organic acid). At 1680 wavelength, (small) the dional group identified was =C = O
which depicted a compound type known as Ketoneshl€l6).

4.0 DISCUSSION

From the result of the experiments, it was obsettat black pepper extracts (ethanolic and
powder) showed effectiveness in the control of maieevil,S. zeamais. The ethanolic
extracts ofP. nigrum were more effective than the seed powder. This hexsause the
ethanolic extracts and seed powdePohigrumkilled most of the weevils within 12-60 and
12-72 hours interval of exposure, respectivéper nigrum were potent in the entire
parameters tested. Ethanolic and powder extraciwesh that their efficacies increased with
increase in concentration. Consequently, the hi¢gezls of 0.4ml, 0.4g, 0.3ml, 0.3g were
more efficacious than 0.2ml, 0.2g and 0.1ml, O.L.gtbanolic extracts and powder extracts
respectively. 12-60 hours interval was the besetrange for the exposure of the insects for
the ethanolic extracts. For seed powdePohigrumthe best time range was 12-72 hours.
These observations confirmed the workgjifet al., (1991) Ogendo, (2000) and Ohazurike
et al, (2003) that oil and dust extracts from naturanp products were insecticidal and
microbial in action and adequately protected weeinl stored grains within 24-60 hours
interval and 48- 60 hours interval for oil and drestpectively.

On Grain Damage (exit holes), the ethanolic exsratPiper nigrumdid not allow the maize
grain weevils to cause any damage (exit holeshemaize grains at the end of 6 months.
The high potency of the ethanolic extracts and povextracts did not allow the weevils to
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have their normal feeding activity on the maizedsed his total eradication exerted by the
ethanolic extracts and powder extracts reducedcttences of the maize grain weevils
feeding and damaging treated maize grains and thisopossibility of their acquiring
resistance to the seed extracts. This meant tlee ttvas deterred feeding resulting to
starvation which depicted repellency. The entineti treatments containing 25 grains each
were infested and damaged. This result talliedh whie observation made by Ggt al.,
(1991) on extracts dPiper guinense, whicprotected maize grains from having exit holes.
Ivbijaro, (1989), Ohazurikeet al, (2003), Ogendet al., (2004), noted that natural plant
products protected maize grains from having exiéfoOn the other hand it was noted that
there was a time lag in the action of powder extran the weevils which meant that some
seeds were damaged within this period before nityrtadbmmenced. Reasons were that the
active ingredients of the dusts could be localizetemoved as chaff while sieving.

On seed germination, the result showed that thet g@atracts (both ethanolic and powder)
had no inhibitory effects on seed germination ateéhd of 6 months. Hence, the extracts did
not harm the seed embryo and the viability of teeds was maintained. There was no
germination in the control treatments because tligeeseed embryo was eaten up by the
weevils meaning that the maize grains were notle@idbmuetoket al., (2004) in their work
with alligator pepper and black pepper on reductibrdamage caused to stored cowpea
revealed that treated cowpea seeds suffered lesagda weight loss, less exit holes and
highest percentage germination than other treasnent

Black pepper is rich in phytochemicals such as Wiikis, Flavonoids, Saponins, Tannins and
Phenols. The presence of alkaloids_(%0820), flavonoids (24.566.82), Taninns (17.79+
0.820) and Phenols (2.013:820) as analysed tallied with Okwu, (2004; 200@t plants
possess phytochemicals in different concentratitbrag protected plants from external
influence.

The result of infrared scan dPiper nigrumrevealed some functional groups and organic
compounds. At 3440 the wave length was broad, 20 2Be wavelength was small, and at
1680 the wavelength was also small. The functigmaups were OH, COOH radicals and
ketones. The compound types were alcohol and phahd3440 wavelength (broad),
carboxylic acid (organic acids) at 2920 wavelengtinall) and ketones at wavelength 1680
(small). These compounds identified on these wangthes were compounds that can cause
lethal effects orsitophilus zeamaislots on stored maize grains. These compounds could be
poisonous and possess bitter taste propertiecdmatepel or kill pests, which signified that
they possess insecticidal properties. This wdmewith Okwu, (2004; 2005) that organic
compounds like alcohols, carboxylic acids, (orgaats) double bond ketones could exert
pesticidal, fungitoxic and antimicrobial activitiea pests and diseases.

Finally, there is need for further research studieghese extracts that might in the future
improve the results of suppressing the populatioh peamaig stored grain.
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APPENDIX

Table la. Effects of different concentrations of &anolic extract of Piper nigrum seeds on
mortality of Sitophilus zeamais.

Timearvals (Hours)

Conc. (mls 1. 24 3 4i 60 7

0. I b (c (g (g

0. b a b b a

0. a a b ab 0

0. a a b «abc <

0. 3a a a ab - -
S.E 0.1 03 03 041 0.2

Means in each column having the same subscrigtréett are not significantly different at 5% level

of probability using DNMRT

Tablelb. Effects of different concentrations of ethnolic extract of P. nigrum seeds on
cumulative mortality of S. zeamais.

Time Intelsvg§Hours)

Conc. (ml 1 2. 3l 4, 6l 7.

0. ( ( ( ( ( -
0. : : ‘ < I -
0. 3 ‘ ! B [
0.< . ! ( U -
0. . ! { 10 - -

The result presented in table 1b was obtained bzbotal addition of numbers in each time
interval in table 1a gave the sum of the next vaénumber. The table was not subjected to
statistical analysis.

Journal of the Faculty of Agriculture and Veterigaviedicine, Imo State University Owerri
website: www ajol.info



13
Journal of Agriculture and Food Sciences E.O. Emeribe, N.C. Ohazurike and H.A. Okorie
Volume 13 Number 2, October, 2015 pgip.16 .

Table 2a: Effects of seed powder oPiper nigrum seeds on mortality ofSitophilus
zeamais

Termterval (Hours)

0. b I b e g ‘b
0. a 0 0 b 8 -

0. a a a b b a
0. a a a a c a
0. a a a a c -

S 0.5 0.3 045 0.4 )4z 04

Means in each column having the same subscrigréetvere not significantly different at 5% level

of probability using DNMRT.

Table 2b: Effects of seed powder oPiper nigrum seeds on cumulative mortality ofSitophilus

Zeamais.

Time Interval (Hours)

Powder extracts ( 1. 2£ 31 48 61 7.

0. N N
0. A (I
0. : : : ‘ ‘-
0. Coo-
0 I [

The result presented in table 1b was obtained byizumtal addition of numbers in each time
interval in table l1a, which gave the sum of thetnaterval number. The table was not

subjected to statistical analysis.
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Table 3:. Effects of ethanolic extract ofPiper nigrum seed extract, on the development of exit
holes bySitophilus zeamais Motschulsky at the end of six months.

s her of GAlns Wi e inles

25(all infeste:

© ©o o ©

o

Table 3b: Effects of seed powder oPiper nigrum on the development of exit holes by
Sitophilus zeamais Motschulsky after six months storage.

No of grains with

Con (grams) exit holes
0.0 25(all infested)
0.1 4
0.2 ]
0.3 %]
0.4 é
S.E 0.34
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Table 4a: Effects of different concentrations of étanolic extracts of Piper nigrum on
germination percentage of maize grains after six mhs of storage

Conc. (m Germination percentage

0. 0%) °
(70%) *
(80%) 8
(70%) ®
(80%) ®

S.t 0.4

Table 4b: Effects of seed powder oPiper nigrum on germination percentage of maize grains
after six months of storage

Conc. Ingm  Germination percentage

0. (0%) ©
0. (50%) °©
0. (60%) °
0. (70%) 7
0. (70%) °
S. 0.4

Means in each column having the same subscrigréettere not significantly different at 5% level
of probability using DNMRT.
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Table 5: Phytochemical constituents of the seeds Bfper nigrum on dry weight basis
expressed as m§°’y

Piper nigrum
Phytochemicals
Alkaloids 50.13 6.820
Flavonoids 24.563:820
Saponins 5.510t820
Tannins 17.79 ©.820
Phenols 2.01 +0.820

Results are mean of three determinations by drypagis + standard deviation

Table 6: Infrared analysis of Piper nigrum

Wave lengths

Infrared (cri)  Functional group Compound type

3440W (broad) -OH Alcohol, phenol
2920(small) -COCOH Carboxylic acid
1680(small) -C=0 Ketones

Journal of the Faculty of Agriculture and Veterigaviedicine, Imo State University Owerri
website: www ajol.info



