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ABSTRACT

Maize is cultivated throughout the ecological zones of Nigeria, and it is found with a high yield
potential in savanna regions. It is cultivated under a broad range of climatic conditions. Maize is the
most cost-effective and highest yield plant resource in the world. It serves as a material for the
production of livestock forage; fodder and feed in sub-Saharan Africa. Lepidopteran stem borers are
a major pest of maize and can cause losses between 10-70% in maize. Field bioassays were
conducted to determine efficacies of neem seed kernel extracts in the control of maize stem borers.
The results showed that neem seed kernel extracts significantly (P=0.05) reduced stem borer
damage on maize plants in terms of dead hearts and stem borer holes; reduced the infestation and
development of the stem borers and also significantly (P=0.05) increase grain yield by 6.98% (Neem
Seed Oil), 5.63% (neem seed powder), and 4.45% (neem seed aqueous extract) above the control
(untreated). The order of the efficacy of neem seed kernel extracts is: NSO>NSP>NSAE. It is
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suggested that neem as biopesticide, may be suitable as alternative to synthetic pesticides which
are not eco friendly, and toxic to users, for the management of maize stem borers, especially in

Nigerian.
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1. INTRODUCTION

Maize (Zea mays L.) belongs to the Family of
Poaceae. It is cultivated worldwide both for local
and commercial purposes [1]. Maize remains one
of the most important cereal crops worldwide [2],
and it is also ranked third after rice and wheat in
both production and consumption worldwide [3].
In Nigeria, maize crop is the first among the
cereal crops grown [3]. Cultivated throughout the
ecological zones of Nigeria, maize is also
demonstrated with a high vyield potential in
savanna regions [4]. It is the most cost-effective
and highest yield plant resource in the world [2].
It serves as a material for the production of
livestock forage, fodder and feed in sub-Saharan
Africa [2], and a raw material for manufacture of
many industrial products [5] and recently being
used as biofuel [5].

The most important field pests of maize are
lepidopterous stem and cob borers belonging to
the families of Noctuidae and Pyralidae [6].
Several species of maize stem borers have been
reported worldwide. The most common ones are
Sesamia calamistis (Lepidoptera: Nuctuidae),
Eldana saccharina (Lepidoptera: Pyralidae),
Busseola fusca Fuller (Lepidoptera: Noctuidae)
and Chilo partellus (Lepidoptera: Pyralidae).

Maize stem borers have been reported to cause
great damage and yield losses across Africa
[7-12] The losses could result from the
mechanical damage caused by the maize stem
borers to the maize plants (consistent feeding in
the stem at different growth stage, which
subsequently result in weakness of the plants
and making them more prone to lodging- stem
breaking and dead heart), and will produce no
grain [13] Therefore, feeding activities can cause
fenestration, thereby reducing the photosynthetic
area of the leaves that result to poor yield [14].
Generally, the yield losses due to stem borers
range from 10 to 100% [15]. Damage resulting
from stem borer infestation on maize plant can
cause between 20-40% losses during cultivation,
and 30-90% at post harvest and storage [11,12].
In Nigeria, 14.0% vyield loss for early maize as a
result of stem borer activities was recorded [16].
Ogemah [17] reported that increased damage on

young maize plants is as result of the soft nature
of the stems and leaves. Controlling these insect
pests is difficult because most part of their life
cycles is spent inside the plant which serves as a
physical protection to insecticide application [18].

Some agronomic or cultural practices can make
the maize crops susceptible to stem borers’
attack. Therefore, stem borer's attacked on
maize crop can be checked by manipulating the
agronomic practices such as depth of planting,
sowing dates, soil amendment, water and soll
management, deep ploughing in order to destroy
insects and pathogens in the soil [14]. In northern
guinea savanna in Nigeria, crops like sorghum
and maize are not sown later than late June to
ensure good yield [19]. Deep planting can make
the seeds to rot while shallow planting
predisposes the seeds to predation by rodents,
birds, termites etc [14]. Leaving the maize in the
field for a long time after maturity will increase
yield losses from pest's activities, while deep
ploughing, harrowing and good ridging ensure
steady water percolation, and exposes eggs and
diapausing pupae of pests to dessication by sun.
Maize left over in the field after harvest is a
source of pests’ attack in the next planting
season, hence, removal and burning of the stalks
will ensure protection of crops [14]. Synthetic
insecticides have been used extensively in the
past by farmers for the control of stem borers,
but however, they have not been effective in the
control of stem borers and are environmentally
not friendly [20]. Synthetic insecticides are known
to destroy the ecosystem, and also generally not
affordable to local farmers especially in Nigeria.

However, in recent times much attention has
been given to biopesticides especially in
controlling insect pests both in the field and in the
store. The use of botanicals for the control of
agricultural pests are considered to be
environmentally friendly and also reduce the cost
of insecticides in pest management [11]; besides
they are cheap, readily available and affordable
which is an important factor for farmers in
developing  countries, especially, Nigeria.
Although, biopesticides are barely effective as
synthetic chemicals in their wild type forms, the
use of synthetic insecticides by farmers will




alleviate the growing public concerns regarding
the effects of synthetic pesticides on human
health [21]. More so, the interest in the use of
biopesticides is on the increase in the recent
years particularly in cropping system, where the
use of natural enemies are being emphasized
as a major component of integrated pest
management [22]. The efficacies of botanicals
are largely demonstrated in insect management
and have been advocated for use by resource
poor farmers [23].

The neem tree Azadirachta indica A. Juss
(Meliacceae), has been widely studied because it
presents a great number of compounds with
insecticides properties which can effectively
reduce the population of several insect pests
[24]. It is generally believed that the bioactivity of
neem is due to its complex limonoids that
suppressed the feeding, growth and reproduction
aspects of the pest insects [25], and thus have
been used in many integrated pest management
programs [26]. Therefore, in this study, the
effects of neem seed kernel extracts in the
control of damage and yield losses cause by
maize stem borers were evaluated.

2. MATERIALS AND METHODS
2.1 Study Location

The study location is Bazza, in Michika Local
Government Area, located on 13°12'E to 13°34'E
and 10°22'N to 10°45’'N. The average annual
rainfall of Michika is 753.5 mm, and
characterized by two climatic seasonal patterns,
the wet season which runs between May to
October and the dry season which runs between
November to April [27]. The heaviest rain is
experienced between July and August. During
the rainy season, the relative humidity is high
[28]. Highest temperature of about 34°C is
recorded in the months of March and April, while
lower temperature of about 15°C is experienced
in the months of December and January. Michika
is also typical characteristic of the Sudan
savanna, with low grasses and scattered trees.
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2.2 Source of Treatments (Neem Seed
Extracts)

The neem seed treatments were produced as
follows:

2.2.1 Neem seed powder (NSP)

The neem seeds collected were sun-dried for
seven (7) days and decorticated to remove the
kernels. The kernels were ground into fine
powder in large quantity using electric blender
and were stored in a bottle with screw cap top
under laboratory conditions.

2.2.2 Neem seed oil (NSO)

A portion of the powder was mixed thoroughly
while adding hot water in little quantity. The
mixing continues until oil comes out of the dough.
This was collected and was stored in a bottle
with screw cap top under laboratory conditions.

2.2.3 Neem seed aqueous extract (NSAE)

75 g portion of the powder sample was
subsequently reconstituted by soaking it in a litter
of distilled water. It was allowed to stand for
about 24 hours and thereafter, filtered through
double folds of Muslin cloth to obtain the filtrate.
This filtrate formed the aqueous neem seed
extract [29].

2.3 Source of Maize Seeds

Clean maize seeds were obtained from a farmer
in Bazza. The seeds were treated using Dress
Force (20% imidacloprid, 20% metalaxyl-M, 20%
WS Tebuconazole) before planting.

2.4 Experimental Design

The experimental design used was 4 x 4 factorial
arranged in a Randomized Complete Block
Design (RCBD), with four replicates. The size of
each plot is 6 m x 2 m as shown below:

Replicate 1 Replicate 2 Replicate 3 Replicate 4
NSAE NSO NSP CTRL

NSP CTRL NSAE NSO

NSO NSAE CTRL NSP

CTRL NSP NSO NSAE

Where CTRL = Control (Untreated)



2.5 Preparation of Land and Sowing

A portion of land was cleared in a farm field in
Bazza in July, 2013. It was subsequently
ploughed and harrowed to soften the land. The
number and size of plots used for the experiment
was measured from the ploughed and harrowed
farm land as shown above before planting. The
planting took place immediately after the land
preparation. About 3 to 4 seeds were planted per
hole, but after germination, they were
subsequently thinned to two per hill, and urea
fertilizer was applied at three weeks and six
weeks interval after planting [30].

2.6 Method of Treatments Application

The application of treatments started four weeks
after planting, and it continued subsequently after
three days interval for ten times application in all
(30 days), as described below:

NSP: 20 g of the NSP was applied manually
using hands, and it was applied on the
leaves and whorl of the maize plants.

NSO: 20 mls of the NSO was applied using
hand pump. It was applied on the entire
plants’ stem as well as the leaves.

NSAE: 20 mls of the NSAE was also applied
using hand pump separately from the one for
NSO, but similar method.

2.7 Data Collection

Data were collected on the following parameters
for each treatment: Dead hearts, borer holes,
yield quantity, percentage vyield gained and
number of stem borer (larvae, pupae and adults),
as follows: Number of dead hearts were recorded
as observed over time; the borer holes count was
done prior before harvest-the entire maize stems
were stripped off their covering leaves and were
observed for the incidence of borer holes. The
number of maize cobs were also counted and
recorded during harvest. The maize cobs were
shelled and dried to constant weight in an oven
at 30C to 35T before weighing the yield
guantity in grams (g), while the percentage yield
gained was determined by subtracting the
amount of the control yield from the treatment
yield, and subsequently calculating the
percentage. Number of stem borers were also
noted and recorded by uprooting the maize
plants and dissecting each of the stems for the
incidence of stem borers at different life stages
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(larval, pupal and adult), immediately after the
cobs were harvested.

2.8 Data Analysis

Data collected were subjected to One-way
analysis of variance (ANOVA) and Duncan’s
New Multiple Range (DMR) Test was used to
establish the mean differences at 5% level of
probability, using SPSS Version 16.0.

3. RESULTS

Table 1 shows the incidence of dead hearts and
borer holes on the experimented maize plants.
The result shows that there is no significance
difference between the treatment (Neem
extracts) and the control (untreated) in the
incidence of dead hearts at 5% probability level.
Although the neem extracts showed some
promising effects especially in NSO and NSAE
where no dead heart (0.00+0.00) was recorded
respectively. The number of borer holes noted on
the stem of the maize plants followed similar
trend with the results noted for dead hearts
incidence, as the control recorded the highest
(4.25+1.17). NSO and NSAE were also superior
in the reduction of the incidence of borer holes
just as in the case of the incidence of dead
hearts.

Table 1. Incidence of dead hearts and borer
holes on the maize plants

Treatments No. dead No. of
hearts borer holes
CTRL 0.75+0.96*  4.25+1.71°
NSP 0.50+0.58*  2.75+0.96%
NSO 0.00+0.00°  1.50+1.29°
NSAE 0.00+0.00*°  1.75+1.50°

Values are means of four replicates. Means carrying
the same superscript alphabet along the columns are
not significantly different at 5% probability level

In Table 2, the number of stem borer infestation
is shown. There is no significance difference
(P=0.05) between the neem extract treated
maize plants and the control (untreated) maize
plants in the infestation of both the larval and
pupal stages. Meanwhile, in the adult stage, the
control recorded a significantly  higher
(3.50+1.00) number of adult stage infestation
than the neem treatments as shown.

There is a significance relationship between the
stem borer's incidence and the grain vyield
performance. Although, there is no significance



difference (P=0.05) in the number of maize cobs
recorded during the harvest between the control
and the neem seed treated plots, plots treated
with neem seed extracts produced significantly
higher quantity of grain yield than the untreated
plots (control) as shown in Table 3. Percentage
yield gained also indicated the efficacy of the
neem seed kernel extracts in protecting the
maize plants in the field. Neem seed oil recorded
a percentage yield gained of 6.9816.0, followed
by NSP (5.63+4.49), and then NSAE
(4.45+2.38).

4. DISCUSSION

The results showed that neem seed extracts
were effective in protecting the maize plants from
maize stem borers’ infestation. The studies
revealed that maize plants treated with neem
seed extracts recorded fewer or no dead hearts
when compared with the control (untreated) as
shown in Table 1. Although the neem treatments
and the control did not differ significantly, the
control had the highest (0.75+0.96) incidence of
dead hearts. Similar trend was seen in the case
of borer holes infestation by the maize stem
borers. The neem seed kernel treatments were
able to suppress the stem borers from tunneling
the stems of the maize plants when compared
with the control (untreated) as shown in Table 1.
As reported by Ogah et al. [21], dead heart
(damaged shoot) produce no grain, hence, it
corroborates with the present result where the
number of dead hearts recorded correlates with
the yield performance.

This therefore, confirms the effectiveness of
neem seed kernel, especially in the control of
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stem-borers activities on maize plants, since
maize plants treated with neem kernel extracts
significantly recorded fewer dead hearts. Neem
seed kernel extracts have been reported as an
antifeedant and insect growth regulator against
many insect pests [31]. This agrees with
Bhanukiran and Panwar [32], who reported the
control of pests of several field crops and stored
products using neem derivative. The growth
regulatory effect is the most important
physiological effect of neem on insects. It is
because of this property that neem has emerged
as a source of insecticides [21]. Antifeedant
activity of neem seed kernel has been attributed
to the tetranortriterpenoid and azadirachtin, in the
extract [33,34].

In Table 2, the results revealed that there is no
significance difference (P=0.05) between the
neem extracts and the control (untreated) in the
number of infestation of both the larval and pupal
stages. And in the adult stage, the control
recorded a significantly higher number of adult
stem borers more than the neem seed
treatments. Therefore, the control (untreated)
maize crops is in a danger of recording higher
yield loss as a result of the stem borer's
infestation. The neem seed kernel treated maize
crops recorded fewer stem borers and therefore
the reason for the increased yield as shown in
Table 3 is further confirms the efficacy of neem
seed kernel as a growth regulator against insect
pests [31]. The insecticidal activities of the neem
seed suppressed the development of the stem
borers in maize and therefore could be the
reason for the fewer number of adult stem borers
recorded when compared with the control.

Table 2. Stem borer infestation on maize plants

Treatments Stem borers

Larval stage Pupal stage Adult stage
CTRL 2.75+2.22° 1.50+1.29% 3.50+1.00°
NSP 2.50+1.00% 1.75+0.96% 1.25+1.26%
NSO 0.75+0.96% 1.25+1.89% 1.75+1.26%
NSAE 1.25+1.26% 2.00+0.82° 1.50+1.00%

Values are means of four replicates. Means carrying the same superscript alphabet along the columns are not
significantly different at 5% probability level

Table 3. Effect of stem borer infestation on the yield performance of maize

Treatment No. of maize cobs Yield quantity (g) % Yield increase
CTRL 3.00+0.82° 18.30+1.71° 0.00+0.00%
NSP 4.00+1.16% 23.38+4.12° 5.63+4.49%"
NSO 3.753.20° 24.48+3.66° 6.9816.08"
NSAE 3.25+0.50% 22.18+2.35% 4.45+2.38%

Values are means of four replicates. Means carrying the same superscript alphabet along the columns are not
significantly different at 5% probability level



Although there is no significance difference in the
number of maize cobs recorded between the
control and the neem seed kernel treatments, the
control recorded the least (3.00+0.82). Similar
results were also shown for the yield quantity and
percentage yield gained. Percentage Yyield
gained also showed the efficacy of neem seed
kernel extracts in protecting the maize plants in
the field (Table 3). Neem seed oil recorded a
percentage yield gained of up to 6.98%, is an
indication of the importance of the use of
botanicals in protecting maize in the field against
stem borer infestation, which could result in yield
lost as shown from the result of this studies. This
also revealed that neem seed kernel can be
sustainably used locally by farmers to ensure
greater yield performance especially in Nigeria.
This agrees with the work of Ande et al. [35],
where Calymperes afzelii Sw. significantly
(P=0.05) reduced stem borers infesting maize
plants in llorin Nigeria, and subsequently
registered higher maize yield when compare with
the control (untreated).

The result generally showed the efficacy of neem
seed kernel extracts in the control of stem borers
of maize. This also agrees with Bhanukiran and
Panwar [32] and Ogah et al. [21], who reported
neem seed kernel, reduced the infestation as
well as the activities of stem borers on rice. It
also corroborates the findings of Okirikata and
Anaso [36] and Anaso [37], where neem kernel
powder significantly protected sorghum against
pink stalk borer (Sesamia calamistis Homps) in
Nigeria Sudan Savanna, as well as whorl larva,
stem borer and panicle insect pests of sorghum
in Nigeria respectively.

5. CONCLUSION

It is suggested that neem as biopesticides, may
be suitable as alternatives to synthetic pesticides
which are not eco friendly toxic to users, for the
management of maize stem borers, especially in
Nigerian. The result also showed that there will
be a substantial yield increase if stem borer
infestation and activities can be protected in the
field, especially with biopesticides, such as
neem.

COMPETING INTERESTS

Authors have declared that

interests exist.

REFERENCES

no competing

1. Onwueme IC, Sinha TD. Field crop
production in tropical Africa: Principles and

Wabhedi et al.; AJEA, 12(6): 1-8, 2016; Article no.AJEA.26485

Practice. CTA Press, Washington, The
Netherlands; 1991.

2. International Institute of Tropical
Agriculture.
Available:www.maize-Project-details.aspx
[ITA

(Accessed in July, 2009)

3. Yayock JY, Lombin G, Owonubi JJ. Crop
science and production in warm climate.
Macmillan Publishers Press Ltd., London,
Batingsocke. 1998;104.

4, Food and Agricultural  Organization
Production Year Book. 2000;54.

5. Romains HR. Crop production in tropical
Africa. Brussels Belgium: Directorate
General for International Co-operation.

Graphics, N.V. 2001;23-45.

6. Usua EJ. The biology and ecology of
Busseola fusca and Sesamia spp. In
South Western Nigeria. Distribution and
population studies. J Econom Entomol.
1968;61:830-833.

7. Davies PM, Pedigo LP. Yield response of
corn stands to stalk borer (Lepidoptera:
Nuctuidae) injury imposed during early
development. J Econom Entomol. 1990;
83:1582-1586.

8. Tabashnik BE, Carrie're Y, Dennehy TJ,
Morin S, Sisterson MS, Roush RT, Shelton
AM, Zhao JZ. Insect resistance to
transgenic Bt crops: Lessons from
laboratory and field. J. Econ. Entomol.
2003;96:1031-1038.

9. Kingi FA, Burgess PF. A guide to the
biologyand control of pests of field crops
and stored produce in Kenya. Min. of
Agric. Rep. of Kenya; 2004.

10. Mugo S, DeGroote H, Bergvinson D,
Songa J, Mulaa M, Gichuki S. Developing
Bt maize for resource — poor farmers —
Recent advances in the IRMA project. Afr.
J. Biotechnol. 2005;4:1490-1504.

11. Maddonni GA, Alfredo GC, Otegui ME.
Insect host plant relationship: The spotted
stalk borer Chilo partellus (Swinhoe)
(Lepidoptera: Pyramidal) and its principal
host sorghum. Insect Sci Applic. 2006;6:
315-322.

12. Robert WN, Stella CK, Everlyn C,
Elizabeth C, Ruth M. Damage of stem
borer species to Zea mays L., Sorghum
bicolor L. and three refugia graminae.
African Journal of Food Science and
Technology. 2014;5(2):37-45.

13. Amudavi DM, Khan ZR, Wanyama JM,
Midega CAO, Pittchar J, Nyangau IM,
Hassanali A, Pickett JA. Assessment of



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

technical efficiency of teachers in the
uptake and dissemination of push — pull
technology in western Kenya. Crop Prot.
2009;28:987-996.

Ofor MO, Ibeawuchi I, Oparaeke AM.
Crop protection problems in production of
maize and guinea corn in Northern Guinea
Savanna of Nigeria and control measures.
Nature and Science. 2009;7(12):8-14.
Bosque-Perez NA, Mereck JH. Distribution
and composition of lepidopterous maize
borers in southern Nigeria. Bull Entomol
Res. 1990;80:363-368.

Okweche SI, Ogunwolu EO, Adeyemo MO.
Parameters, interrelationships with yield
and use of carbofuran to control stem
borers in Maize (Zea mays L.) at Makurdi
in the Nigerian Southern Guinea Savanna.
Greener Journal of Agricultural Sciences.
2013;3(10):702-708.

Ogema VK. Influence of derivatives of
Neem. The (Azadirachta indica A. Juss) on
the biology and behavior of Prostephanus
truncatus (Horn) (Coleoptera: Bostrichidae)
and its predator, Tererius nigrescenes
Lewis (Coleoptera: Histeridae); 2003.
Vitale J, Boyer T, Vaiene R, Sanders JH.
The economic impact of introducing
biotechnology in small holder cotton
production systems of West Africa: A case
study from Mali. Ag Bio Forum. 2007;
10(2):71-81.

Ogunlela V. Effects of different sowing
dates on yields of sorghum in the Guinea
Savannah of Nigeria. Cropping Scheme
Report. Cereal Research Programme,
Institute for Agricultural Research, Ahmadu
Bello University, Zaria. 1985;42.

Clieve J. Global review of commercialized
transgenic crops: 2002 feature: Bt maize
(ISAAA Brief No. 29). Ithaca, N.Y:
International Service for the Acquisition of
Agri-Biotech Applications; 2003.

Ogah EO, Omoloye AA, Nwilene FE,
Nwogbaga AC. Effect of Neem seed kernel
extracts in the management of rice stem
borers in the field in Nigeria. Nig J.
Biotech. 2011;23:13-21.

Rausell C, Martinez-Ramirez AC, Garcia-
Rob-Les I, Real MD. A binding site for
Bacillus thuringiensis Cry 1 Ab toxin is lost
during larval development in two forest
pests. Appl. Environ. Microbiol. 2000;66:
1553-1538.

Taponjou LA, Adler C, Bouda H, Fontem
DA. Efficacy of powder and essential oil
from Chenopodium ambrosioides leaves

Wabhedi et al.; AJEA, 12(6): 1-8, 2016; Article no.AJEA.26485

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

as post-harvest grain protectants against
six-stored product beetles. J Stored Prod
Res. 2002;38:395-402.

Dhuy AR, Soomro NM. Efficacy of plant
extracts against yellow rice stem borer,
Sirpophaga incertulas (Walk.) in rice at
Dokri, Sindh, Pakistan. Pak. Entomol.
2007;29:23-26.

Walter JF. Commercial experience with
neem products, In: FR halland JJ Menn
(eds) Biopesticides: Use and Delivery.
Humana, Totowa, NJ. 1999;155-170.
Huang Z, Shi P, Dai J, Du J. Protein
metabolism in Spodoptera litura (F.) is
influenced by the botanical insecticide
azadirachtin. Pest Biochem. Physiol. 2004;
80:85-93.

Nur A, Ayuni KN. Hydro-geophysical study
of Michika and environs, northeast Nigeria.
International Journal of the Physical
Sciences. 2011;6(84):7816-7827.

Daral H. Michika master plan draft, Final
Report, Ministry of Land and Survey,
Gongola State. 1991;1.

Wahedi JA, David LD, Edward A,
Mshelmbula BP, Bullus Z. Efficacy of seed
powder and extracts of Azadirachta indica
Linn (Meliaceae) at graded levels on adult
Callosobruchus maculatus (Coleoptera:
Bruchidae) in Mubi, North-Eastern Nigeria.
International Journal of Science and
Nature. 2013;4(1):138-141.

Ismaila M. Stem borer infestation on maize
plants treated with salicylic acid. An M.Sc.
thesis submitted to the Faculty of
Agriculture, Department of Crop and Saill,
Kwame Nkrumah University of Science
and Technology (KNUST), Kumasi,
Ghana. 2010;23.

Mordue AJ, Blackwell A. Azadirachtin: An
update. J. Insect Physiology. 1993;39:
903-924.

Bhanukiran Y, Panwar VPS. In Vvitro,
efficacy of neem products on the larvae of
maize stalk borer Chilo partellus (Swin.).
Ann. Pl.Protect. Sci. 2000;8:240-2.

Nathan SS, Chung PG, Murugan K. Effect
of botanicals and bacterial toxin on the gut
enzyme of Cnaphalocrocis medinalis.
Phytoparasitica. 2004;32:433-443.

Nathan SS, Kalaivani K, Murugan K,
Chung PG. The toxicity and physiological
effect of neem limonoids on
Cnaphalocrocis medinalis (Guenee) the
rice leaffolder. Pestic. Biochem. Physiol.
2005;81:113-122.



35.

36.

Ande AT, Wahedi JA, Fatoba PO. Biocidal
effects of some tropical moss extracts
against maize stem borers. Ethnobotanical
Leaflets. 2010;14:479-90.

Okirikata E, Anaso CE. Influence of some
inert diluents of neem kernel powder on
protection of sorghum against pink stalk
borer (Sesamia calamistis Homps) in

Wabhedi et al.; AJEA, 12(6): 1-8, 2016; Article no.AJEA.26485

37.

Nigeria Sudan Savanna. Journal of Plant
Protection Research. 2008;48(2):161-167.

Anaso CE. Efficacy of neem pesticides on
whorl larva, stem borer and panicle insect
pests of sorghum in Nigeria. Archives of
Phytopathology and Plant Protection.
2010;43(9):856-862.

© 2016 Wahedi et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/15067




