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ABSTRACT
The efficacy of some botanicals were compared with one another and with

that of two synthetic powdered insecticides, Pirimiphos - methyl (Actellic) and
permethrin (Coopex) in Nigerian Stored Products Research Institute, Entomology
Laboratory Kano, between February and April, 2000 for seven weeks on grains of
sorghum. The botanicals tested include Arachis hypogaea, Annona senegalensis,
Dichrostachys platycarpa, Eragrostic major, Euphorbia laterifora, Mitracarpum
scabrum, Monechma hispida, Ocimum americium, 0. viride, Parkia Filieoidae,
Pennisetum glaucum and Striga senegalensis. The botanicals were applied at the rate
of 2.0g/100g grains while the synthetic powder were applied at the rate of O.
05g/100g grains.

The results show that there was significant difference (P:S 0.05) in adult
mortality between the treatments after seven weeks of storage. While the two
synthetic insecticides resulted in 100% adult. mortality, there was no significant
difference between them and Ocimum americanum which gave mean mortality of 93.
25%. not significantly different (P 2: 0.05) in mean percentage adult insect mortality
with 75.76%, 71.16% and 70.52% respectively. D. platycarpa followed with adult
mortality of 60.96%; P. filicoidae (bark of stem) and P. glaucum recorded 50.70%
and 44.60% respectively. The poor performance of the latter is traceable to the
smaller quantity of the botanical admixtured. S. senegalensis, M hispida and E
major gave mean percentage mortalities of 42.53%, 42.48% and 40.01~~
respectively, while A. hypogaea with mean percentage mortality of 30.46% was no
significantly different from the control with a mortality of 19.86%.
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greatly circumscribed by high cost of the insecticides, abuse by illiterate farmers,
high mammalian toxicity because of their persistent residues (Lale, 1995; Adedire
and Ajayi, 1996). Thus, research into the suitability of other botanicals as protectant
of sorghum grains under storage has been embarked upon. More so, the discovery of
such botanicals will increase their usage and hence reduce the cumbersome trouble
caused by those that are weed on farms. The present investigation was carried out
along this direction.

MATERIALS AND METHODS
Visits were paid to some selected villages in northern Nigeria where a total

of 12 botanicals used by farmers in the storage of grains were collected and shade -
dried (Table 1). The sorghum grain used for the screening exercise is the local
variety "Kaura" obtained from the experimental demonstration farm of Nigerian
Stored Products Research Institute (NSPRI) Kano. The grain was further sun dried to
a moisture content of 12.00% and then fumigated with Aluminum phosphide tablets
(Protex") for six days and thereafter exposed on flat trays in the laboratory for 24
hours to get rid of the insecticides. The fumigated grains were then sieved to remove
dirts and dead insects and other extraneous substances.

One hundred grammes of sorghum grains were measured into each Kilner
Jar and admixtured with 2.0g (2%) each of the botanicals that have been shade-dried
and made into semi-powdered form by squeezing between the hands, and left to
settle down for about 2 hours. The synthetic insecticide dusts were also adrnixtured at
0.05g/l00g grains Into each jar, a total of 14 adult male and female Rhizopertha
dominicu in ratio I: I were introduced into each jar, covered with muslin cloth held
with metal ring. Each treatment was replicated four times and kept in the
Entomological Laboratory of NSPRI Kano. The set up was left for seven weeks after
which the means percentage mortality rates were determined. The data collected
were analyzed using System Analytical Statistics (SAS).

RESlJLTS AND DISClJSSION
The result indicated that there are significant differences (P:S 0.05) between

the arious treatments, indicating a very likely possibility of efficacy of some of the
bot..nicals in controll ing H. dominca in stored sorghum. The reliability of this result
is .-eing further authenticated by the high mean value of 6285%. The small value of
c.cfficient of variation (CV) - 806 of the twelve botanicals tested gave mean
rr.ortality rates of over 60~o, one gave 50.7%) while between 40 - ~A.60% was
n<~orded on four and one had about :Woo mean mortality rate (Table Z) \!'
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SCIENTIFIC NAME FAMILY

TABLE 1: Botanicals And Synthetic Dust Tested Against R. dominica
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BOTANICALS:
Annona senega lens is Pers Annonaceae

Arachis hypogaea 1,. l-ubaceae

Dichrostachvs platycarpa Welw - a Leguminosae
shrub

Eragrostis major Hochst Gramineae

Euphorbia laterifiora Sch. Et thon/ Fuphorbiaccac

Mitracarpum scabrum Zuk Rubiaces
Monechma hispida Hochst Acanthaceae

Ocimum americanium Linn (edible Labiatae
type)

Ocimum viridc Wild (Non edible) Labiatae

Parkia filicoidac wei« lcguminasae
Parkia tilicoidae Welw Leguminasac

Pcnnisctum glaucum

Striga sencgalensis Berth Scrophularincae
SYNTI JETTC DUSTS:
Pennethrin (0.5%)

Pirimiphos - methyl (2'%)

COMMON NAME

Wild custard apple

Groundnut cake
Not - known

Not - known

Not - knO\\11

Not - known
Not - known

American basil

Mosquito plant

African Locust bean
tree
African Locust bean
tree
Millet shan + ash

Witchwccd

Coopex

"Actellic, 2% dust

PLANT PART USED

Leaves

Powder of ginut cake

Lea ves and stem

Leaves and stem

Stem

Leaves and stem
Lea yes and stem

Leaves and stem

Leaves and stem

Bark of the stem

Powder of husks/peel
of the fruit
Shaft + ash (from
any plant) in equal
proportion
Leaves and stem

Dust

Dust.
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Table 2 : Comparison Of Percentage Mortality Of Adult Rhyzopertha
dominica(F) On Treated Sorghum Grains.

Botanical/Synthetic dusts Mean % mortality

100 ±37.15
100 ±37.15
93.25 ± 30.40
83.78 ±20.93
79.50 :!:16.65
7'".'/,', ±1291
.•..). ,r

±831J i . .i Q

70.52 +7.57
60.96 ±1 89
50.70 + 121 S
44.60 ±1825
42.53 ±2032
42.48 ±20.37
40.01 ±22.84
30.46 ±3239
19.89 +42.96

Primiphos-methyl*(Actellic dust)
Permethrin (Coopex dust)
Ocimum americanum
Ocimum viride
Annona senegalensis
Mitracarpum scabrum
Parkia filicoides (Powder ofPeel of fruit)
Euphorbia lateriflora
Dichrostachys platycarpa
P. filicoides (bark of tree)
Pennisetum glaucm + ash
Striga senegalensis
Monechima hispida
Eragrostis major
Arachis hypogaea
Control (untreated)

SE = 3.58; CV = 8.06; Mean 62.85
0.05g synthetic dust /100g grains: 2g botanical / 100g grains
NIB Means with the same letter are not significantly different

The two synthetic powders, Actelic and Coopex gave 100% mortality rate.
The plant, Ocimum americallum was not significantly dj'r'-rent (P2:0.05) fro:n these
synthetic powders in mortality rate. This work thus ac1ckd to the usefulness of this
hrmortant plant which according to Grainge and (j 988) is used as fumigants

hd .ous insect pests. Jacobson (1975) had also ;,.t"'" _,~J its usefulness as mosquito
'!'nt Our survey confirmed that farmers in "r'" t., '",erthpfll states and in the

belt of Nigeria use leaves of the plant as ~.~);, l:i~, ':}'-and other local dishes
fro:n its fragrant odour, another possible ;',:""", l!i,'; ,;,J1d have adapted the

plant for versatility is the presence of oil which according to Martin and Ruberts
(1975) could be extracted by steam distillation. The findings from this research
"J'ih:-f show the potential usefulness of the plant. With furthc:: research, this could be
converted into a locally formulated pesticide; either in liquid or powder formulation
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0. viride which is of the same family and genus with 0. americanum and Annona
senegalensis are not significantly different (P2:0.05) with mortality rates of 83.78%
and 79.50% respectively. The former has been reportedly effective as mosquito
repellant in addition to its medicinal usage (Mcludoo, 1945). The sweet persistent
fragrant odour which is a characteristic of 0. americanum is lacking in 0. viride and
this may be responsible for the slight significant difference between them.

Lajide et. al. (1998) also reported the efficacy of a member of this genus O.
basilicum in controlling Sitophilus zeamais. A. senegalensis leaves are very fragrant
and has been used as food/drink and for medicinal purposes by humans as well as
:·(~~nantto control stored grain pests. (Dalziel, 1937; Giles, 1964). These usage,
cOEpk:l with the observations in this study are possibly traceable to the persistency of
the leaf fragrance which is almost as strong as that of 0. americanum. M scabram, P.
tiliccidc: (powder of peel) and E. lateriflora and .compared favourably well with
each other in their efficacy with mean percentage mortality rates of 75.76%, 71.16%
arid 70.52% respectively. Each of these plants has a good history of usage as
insecticides or for other means. It is therefore not too surprising that they yie-lded
better results here. Mitracarpum scabrum is used in the treatment of hair-lice, and
itch (Martin and Ruberte, 1975) and the treatment of various types of skin ailments in
most part of the middle belt and southern Nigeria. P. filcoides (Powder of peel) is
used for beautifying mud wall buildings especially the palaces of prominent
traditional rulers in northern Nigeria. E. lateriflora, a soft shrub is planted as hedges
and the milky juicy sap produced by the plant is used to control Pediculus humanus
capitis. (Dalziel, 1937). These plants, especially M. scabrum and E. Lateriflora
(leaves and juice respectively) contain some insecticidal substances responsible for
the mortality of R. dominica on sorghum under storage. D. platycarpa a very thorny
scrambling shrub in the bush which forms dense thickets (Muzik, 1970) has mean
mortality rate of 60.96%. The efficacy of the plant is possibly traceable to the unique
feature it possesses.

There was no significant difference between P. filicoides (stem bark) and P.
glaucum (chaff) + ash. This is possibly traceable to the absence of odov "'~c11,,,..
concentrations of botanicals in each treatment which were not enough It} ;_,_ ,·;;;i.i,,:
survival of the pest. (The quantity of botanicals used for each treatment was just as
much as that used by the farmers). S. senegalensis, M. hispida and /s. major
performed rather poorly with percentage mean mortality of 42. 53%, 42.48% and
~nOl% respectively. S. senegalensis commonly called witchweed is a very
ucuulesorne parasitic weed of cereals in the tropics (Muzik, 1970; Sherif et. al.,
1987). It however lacks sufficient potential of causing significant mortality of R.
dominica in sorghum under storage. The rough leaves of M. hispida must have
conferred additional advantage on the plant to cause such a high mortality on the pest.
-:'!hiiethe very unpleas-nt smell of E. major must have been responsible for the hi~<-
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mortality recorded (Jacobson, 1975). It may be likely that combining some of these
botanicals will yield better results. The lower mean mortality rate of 30-,46%
recorded for A. hypogaea (which is not too different from that of the control
(19.87%) is traceable to the fact that oils of groundnut seeds which acts on alkaloids
(arachine) and has been reported to be an effective insecticide on Callosobruchus
maculatus, (Golob and Webley, 1980) has already been extracted. The residue left,
which was used for this experiment lacks the required active ingredients to kill the
pest and also could not serve as anti-feedant to the pest. Anon. (1996) reported the
presence of R. dominica in oil seed such as ground nuts and even some legumes. It
is possible therefore that R dominica must have taken advantage of the presence of
A. hypogaeaand hence feed on the grains with little restriction. The small traces of
the seed oil left in the residue blocked the spiracles/ tracheal system of the pest and
hence the mortality rate recorded.

CONCLUSION
From this research, it is apparent that not all the botanicals utilized by farmers

in storing their food are actually very effective. While some are products of chance,
others are being used by farmers due to their cultural belief or otherwise. Yet some
others are still being used because the farmers felt anything can work on insect Gust
as in the case of pesticide abuse whereby some farmers are guilty of applying
herbicides on stored grains). Nevertheless, some botanicals are very effective and
could be comparable to synthetic insecticides if well managed. The medium or less
effective ones could be "upgraded" in effectiveness perhaps by combining then with
others More work still has to be done on this. The active ingredients of the
promising botanicals need to be investigated and isolated in order to make local
synthetic pesticides from them. This development will go a long way in saving
developing countries huge sums of foreign exchange being incurred on the
importation of synthetic chemicals annually.
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