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Abstract

The present study was emphasized on assessment of weight loss of maize seeds (Jibat variety) caused by maize weevil
(Sitophilus zeamais) after treated by botanical powder under Laboratory condition”. Higher percent of weight loss
(50.04%) was registered by control at 40 days after application; however, no maize seed was lost under plastics treated
by malathion 5% dust; Calpurnia aurea recorded 3.41% of maize seed was lost at rate of 2%; Justice schrimperiana
recorded 3.38% of maize seed was lost at rate of 2% and lower maize seed weight loss was recorded under treatment
applied by Eucalyptus globules(2.75%), Vernonia amygdalina (2.88%) and Leonotis ocimifolia (2.85%) at 2% of rate
respectively. Eighty days after exposure, maize seed weight loss was recorded in Justica schrimperiana (14.67% to 10 %)
at a rate of 2% to 11%; Vernonia amygdalina (13% to 9%) at a rate of 2% to 11%; Eucalyptus globules (12.33% to 7.33%)
at a rate of 2% to 11%; Calpurnia aurea (6.67% to 3.33%) at a rate of 2% to 11% respectively; malathion 5% dust (no
weight loss), However, up to 285 fold weight loss was recorded from the untreated control after 80 days of treatment
exposure. Hundred twenty days after exposure, maize seed weight loss was recorded in Justica schrimperiana (7.45% to
5.18 %) at a rate of 2% to 11%; Vernonia amygdalina (4.58% to 2.24%) at a rate of 5% to 11%; Eucalyptus globules
(3.75% to 1.33%) at a rate of 2% to 11%; Calpurnia aurea (4.08% to 1.12%) at a rate of 2% to 11% respectively;
malathion 5% dust (no weight loss), untreated control 300.79% weight loss was recorded after 120 days of exposure.
Generally, maize seed weight loss was increased at lower rate and decreased at higher rate and highly increased under

control as the time extended and no any damage in maize seed treated by malathion 5% dust.

Keywords: Weight Loss; Maize Seeds; Maize Weevil; Damage

Assessment on Weight Loss of Maize Seeds (Jibat Variety) Caused by Maize ] Agri Res
Weevil (Sitophilus Zeamais Motsch.) (Coleoptera: Curculionidae) after Treated
by Botanical Powder under Laboratory Condition



mailto:bultotufa@yahoo.com
https://doi.org/10.23880/oajar-16000233

Open Access Journal of Agricultural Research

Introduction

Maize, Zeamays (L.) belonged to family Gramineae and
is one of the third most important cereal crops after
wheat and rice [1]. It occupies less land area than either
wheat or rice but has a greater average yield per unit area
of about 5.5 tonnes per hectare [2]. Worldwide, about
66% of all maize is used for feeding livestock, 25% for
human consumption and 9% for industrial purposes. In
the developing world, about 50% of all maize is consumed
by humans as food while 43% is fed to livestock and the
remainder for industrial purposes [3].

However, maize seed weight have been lost by
different factors such as; insect pests, diseases, rodents
and environmental factors to many poor farmers who
stored grains on farm for use as food and seed [4].
Degradation of grain quality is recorded as cracking of
seeds due to over drying, weight loss due to respiration,
rodents, insects’ infestation damage, and contamination
with mycotoxins caused by moulds and bacteria [5].

Post-harvest losses to storage insect pests such as the
maize weevil have been recognized as an increasingly
important problem in Africa [6]. Thus, the present study
was conducted to assess the maize seed loss after
exposure of different botanical powder at different rate of
exposure compared with untreated control.

Materials and Methods

Weight Loss

The maize seeds (Jibat variety) were used 40-120 days
after introduction of weevils with botanical treatments in
order to check / estimate the maize weight loss. The
experiment was used to assess weight loss assessment
after 40, 80 & 120 days of application. The extent of maize
damage was assessed by counting the whole grains from
each jar. The number of damaged (grains with
characteristic hole) and undamaged grains was counted
and weighed. The percentage damage (PD) of the weevils
to the grains was calculated using the methods of Adedire
and Ajayi [7] and Fatope, et al. [8] respectively.

PD=Total number of treated grains perforated x 100

Total number of grains
%oWeight loss= [UaN-(U+D)[*100
UalN

Where, U= weight of undamaged fraction in nth sample,
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N=total number of grains in a sample,
Ua= average weight of undamaged kernel,
D= weight of damaged fraction in nth sample.

Data collected

After the treatment application, weight loss (40, 80
and 120 days) was recorded from the treated botanical,
malathion 5% dust and untreated control.

Experimental Design and Treatments

Completely randomized design (CRD) with three
replications was used in factorial arrangement in maize
weight loss after exposed to weevil. The number of
treatments is 22 and the total number of treatments was
sixty six (66) including standard check and untreated or
control.

Results and Discussion

Weight loss

Results on the assessment indicated that high weight
loss due to the infestation of S. zeamais in a treated and
untreated seeds was recorded (Table I). All botanical
powders significantly (P< 0.05) reduced the weight loss
when compared to the untreated control, 40 days after
application. The percent weight loss ranged from one to
four percent in all tested botanicals. Significant loss was
recorded from doses of 8 & 11% (w/w) applied. However,
lower weight loss was recorded at higher doses of (8% to
11 % w/w) 40 days after application. There was no maize
seed weight loss recorded on maze seeds treated with
malathion 5% dust. However, up to 50.02 % recorded in
untreated control after 40 days of application. The same
trend of results was observed 80 days after application of
the different botanicals.

Eighty days after application, all botanical powders
significantly (P< 0.05) reduced the weight loss when
compared to the untreated control. The percent weight
loss ranged Justica schrimperiana (14.67 %) at 2% dose
and Calpurnia aurea (3.33%) at 2% dose treated maize
seed. There was no weight loss recorded from maize
seeds treated with Malathion 5% dust. However, up to
258.33% fold weight loss was recorded from the
untreated control (Table 1).

One hundred twenty days after application; lower
weight loss was recorded maize seed treated with
botanicals, no weight loss was recorded seed treated with
Malathion 5% dust. But lower weight loss was registered
seed treated with other botanicals when compared with
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untreated control which recovered up to 300.79% fold of
seed loss.

Different report findings showed that grain losses

also indicated that storage losses of maize range from 25-
33% in western zone. An annual average of 20-30% of
this little grain is then lost through damage by maize
weevil in storage [11]. Damage to grain caused by this

ranging from 20-90% have been reported for untreated weevil includes reduction in nutritional value,
maize due to S. zeamais attack [9]. Legesse and Asfaw [10] germination, weight and commercial value [12].
Treatments Doses (%w/w) 40 days 80 days 120 days
2 3.41b 6.67defgh 4.08cde
. 5 1.68bed 6.00¢fgh 2.68efghi
Calpurnia aurea 8 1 Sebed 5 337 2 Sgefeh
11 1.00¢ 3.33sh 1.12i
2 2.75b¢ 12.33bed 3.75¢def
Eucalyptus globules > 2.14% 11.330cc 3.53%%
8 1.20cd 9.67bcdef 1.68hi
11 1.14cd 7.33cdefgh 1.33i
2 2.88bc 13.00b¢ 3.34defg
Vernonia amygdalina > 197 12,330 4.58
8 2.02bc 13.00b¢ 3.15defgh
11 1.61bcd 9.0(bcdefg 2.02¢hi
2 2.850bc 12.67bc 3.68¢def
Leonotis ocimifolia > L.670 10.33% 2'47@?1
8 1.68bcd 5.33feh 1.67hi
11 1.98bc 3.33sh 2.24fghi
2 3.38v 14.67b 7.45b
Justica schrimperiana > 2.79% 14.00° 6810
8 1.46¢d 12.67b¢ 4.61b
11 1.43cd 10.0Qbedef 5.18¢
Malathion 5% dust 0.1 0.004 0.00h 0.00i
Untreated control 0 50.042 258.33 300.792
Mean + MSE 0.37 3.42 0.27
LSD 1.87 9 1.6
CV 14.79 5.78 3.13

Means followed by different letters are significantly (p< 0.05%) different using Tukey’s Studentized Range (HSD).
Table 1: Percent cumulative weight loss of maize seed after application of Different botanical.

Conclusion and Recommendation

Weight loss assessment was carried out under five
botanical powders and showed significantly (P< 0.05)
reduced the weight loss when compared to the untreated
control, 40, 80 and 120 days and 2%, 5%, 8% & 11% after
application.

The percent weight loss ranged Justica schrimperiana
(14.67 %), Calpurnia aurea (3.33%) at 2% after
application. Untreated seed registered 50.04%, 258.33%
and 300.79% after 40, 80 and 120 days of exposure
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whereas, no any maize seed was damaged and lost at any
days of exposure.

Lower Maize seed weight loss was registered in C.
aurea and L. ocimyfolia which were highly efficacy against
S. zeamais than others and the safest to seed so, further
research will be needed in their formulation composition
to familiarize for use in the future.

Since the powder of these plants is toxicus against

adults of maize weevil, cheap and safe, farmers should use
to decrease the loss of maize seeds at storage.
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The stored maize should be stored at low to optimum
temperature and relative humidity in order to decrease
the loss of maize seeds at storage condition.

The storage materials should be cleaned or changed in
the second period of storing the harvesting maize
produced.
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