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Abstract:  Synthetic insecticides which are now known to prElwmegative environmental, health and economic
impact, have been heavily relied on in the contfostem borers on sorghum. This experiment theeefor
examines chili pepperCapsicum frutescens) and neem Azadirachta indica) formulations in checking
damages associated with stem borers on sorghuid.tfads were laid in Potiskum (Lat. 43'N and Long.
11°04’E) in 2011 and 2012 wet seasons. Treatmentsuateal were Chili Pepper Powder, Chili Pepper
Powder + Fine sand (1:1, w/w), Neem Kernel Powddgem Kernel Powder + Fine sand (1:1, w/w),
Carbaryl Dust (Synthetic insecticide) and untreatedtrol using a Randomized Complete Block Design
with three replicates. Data on Dead hearts (%)nS3temneling length (%), Incidence of Chaffy Panid¥sg,
Stem breakage (%) and, Grain Yield (Kg/plot) werlected. Statistical analysis showed significant
differences (p0.05) between treated and untreated plots acrespatameters. Mean separation however,
shows no significant differenceXp.05) between the botanicals and the syntheticiitsge. Cumulatively,
Neem Kernel Powder + Fine sand gave the best donitfo the lowest dead hearts (0.65%, 0.71% [35sday
after sowing], 0.80% and 0.80% [45 days after sg{jirStem tunneling length (12.09% and 12.18%)ffgha
panicles (2.26% and 2.11%), Stem breakage (3.01®2#&0%) and the highest grain yield (6.39 and 6.35
kg/plot) in 2011 and 2012, respectively. The odemdult suggests that Neem Kernel Powder + Fimel sa
may serve as an alternative to synthetic inseetcidnd a viable component of the Integrated Pest
Management of Sorghum Stem borers.
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Introduction sowing date and, plant-pest interaction, whicheguiated
Sorghum, commonly called Guinea coB8oerjghum bicolor by the climatic, edaphic and the biotic environm@jala

(L) Moench] ranks 8 in cereals global production and is et al., 2010; Okwecheet al., 2013). Grain vyield losses
the most widely cultivated cereal crop in the Ndgtdstern  ranging from 10% to 80% have been reported asust rafs
Nigeria (Ajayi, 1998; Korlapati and Singh, 2014)}. i$ stem borer infestations (Kfet al., 2002; Malgwi, 2006).
used for food, beverages, biofuels, thatching ofs@and  Controlling stem borers is difficult and this isdety due
fencing of compounds (MAFAP, 2013). Insect peststhe nocturnal habits of the adult moths and theptiry
constitute an important factor limiting grain sowgh  feeding behavior of the larvae which reside and feside
production in West Africa as a whole. The most imi@at  the plant stems. Synthetic insecticides such as a@drb
field insect pests are shoot flies, stem boreradhaugs, 85WP, granular Endosulfan 5G and, granular Trigition
head caterpillars, and grain midges. Of these,stiken 5G applied into the whorl three (3) times at weekly
borers are the most important (Ajayi, 1987; Okikanhd intervals have been recommended for stem borer
Anaso, 2008; Malgwi and Adamu, 2013). management (Ajayi, 1987). However, some of these
In West Africa, lepidopterous stem borer specieshsas  insecticides have now been banned due to the megati
Busseola fusca (Fuller), Sesamia calamistis (Hampson), environmental and health impact occasioned by thigin
Sesamia poephaga (Tatns and Bowdengesamia penni seti persistence.

(Tarns and Bowden)Coniesta ignefusalis and Eldana Aside high cost of synthetic pesticides which Isrdiccess
saccharina have been found infesting sorghum (Ajayi, by resource limited farmers, intensive agricultural
1987). In Nigeria, a number of stem borer speci@geh practices relying heavily on synthetics pesticides a
also been reported as serious pests of sorghum withhajor cause of widespread ecological imbalancasgtieg
Busseola fusca being the most important in the North in serious problems of pesticide resistance, gesstrgence
Eastern region (Okrikata and Anaso, 2008; Malgwil an and, pesticide residues leading to enormous health
Adamu, 2013). challenges. In view of these, the development,
Stem borer damage is caused by the larvae whifinst  dissemination and promotion of sustainable bioisiten
feeds on the young leaves and then, tunnel intstdrs  approaches are currently being advocated for.

during the early stages of crop growth. The lanveg kill Plant based insecticides (Botanicals) have beendfdan
the growing points, resulting in the production‘déad be environmentally friendly and research findingsven
heart’ and consequent loss of crop stands. At Eteges revealed that neenAgadirachta indica) and chili pepper

of growth, extensive tunneling leading to breakamfe (Capsicum frutescens) have repellent, antifeedant,
stalks and peduncles occur which have negativedétrgra  oviposition deterrent, development inhibiting, reedd
grain development (Harris and Nwaze, 1992; Mathdeu insect resistance and broad spectrum propertiea-vis

al., 2006; Van den Berg, 2009). The effect of stemebor insect pests (Asawalast al., 2007). Hence, this study is
infestation on yield is variable (ranging from rigille to ~ focused on comparatively assessing the efficacghdf
total crop loss) depending upon location, borercigse pepper and neem based powdered formulations for the
composition, abundance, varietal susceptibilityasse, control of sorghum stem borer species.
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Materials and Methods Results and Discussion
Experimental design and treatments evaluated Busseola fusca was the most predominant stem borer

A two (2) year field trial was conducted in Potigk(Lat. species retrieved from the stems of the crop adouyfor
11°43'N and Long. 1104’E), Yobe State of Nigeria 43.4% of the total stem borer species collecteds Was
during the wet seasons of 2011 and 2012. Thdollowed by Sesamia calamistis (23.0%), Coniesta
experimental design was Randomised Complete Blockgnefusalis (20.4%),Chilo partellus (8.8%) and, the least
Design (RCBD) in which the land was demarcated intoabundant beindzldana saccharina (4.4%) (Fig. 1). This is
three (3) blocks (replicates) and each block had(8) in line with the findings of Bamaiyi and Joan (2011
plots with a size of 5 m x 5 m (259mA recommended Okwecheet al. (2013) and, Ekojaet al. (2015) who
high-yielding sorghum cultivar (KSV4) obtained from reported that most stem borer attacks on ceregbscro
Borno State Agricultural Development Programme results from infestation by more than one species.
(BOSADP) was sown at 75 cm x 40 cm intra and inbev-r
spacing, respectively.

Before sowing, the seeds were dressed with metalaxy
(Apron Star 42 WS) to control pre and post - emecge
damping - off of seedlings and to prevent birds ants
from picking the seeds or destroying the seedlifgse
treatments evaluated were; Chili Pepper Powder (CPP)
CPP + Fine sand (1:1, w/w), Neem Kernel Powder (NKP)
NKP + Fine sand (1:1, w/w), Carbaryl Dust (Synthetic
insecticide) and, Untreated Control.

Preparation and application of treatments

Neem kernels were collected within Potiskum towin, a
dried and pounded with a wooden mortar and pegtie.
pounded kernels were further pulverised with thdifvbx |—|
brand blender (MX-795N) to obtain fine neem kernel O imteth fisoon Sesmie skl Chlogwisias Eoriesalioelissin e sicclmeie
powder (NKP). Chili pepper fruits purchased from Stem Borer Species

Potiskum market were air dried and ground into pEWd g re 1: Species composition and relative abundaec

using the electriq powered blender while, fine savas (%) of stem borers on sorghum in North-eastern
collected from a river bank. Nigeria

The diluents; neem kernel powder, chili pepper pawd
and, fine sand were sieved separately with a Suplex
Standard Test Sieves (Grade 250 um) to smoothen theg,en though complete prevention of infestation byebs

by removing larger particles. A 1:1 weight basiwme a5 not achieved, significantly reduced damagebeiter
of NKP + Fine sand and CPP + Fine sand was prepared yie|q was obtained as a result of insecticide apfitn.

a wide container. The individual mixtures were lfieit — The research results shows that, at 35 and 45 BASe
ground in the electric blender to ensure homoggméithe ;- cacticidal treatments  were significantly <(p05)
mixture. For the purpose of comparison, CarbaryltDus eftective in checking dead hearts (destruction loé t
was used as treated (positive) control. growing points in the whorl due to stem borer'sdieg
Application of treatments commenced twenty (20)sday gjvities) when compared with the untreated cdnitmo
after sowing (DAS). The treatments were applied bypom 2011 and 2012. While mean separation shows no
introducing approximately 5 g of each insecticide gjgnificant difference (g0.05) between the botanicals and
formulation into the whorl of the plants. This v_\rmp_eated the synthetic, it was generally observed thatbib@nicals

at ten (10) days intervals; four (4) such applaasiwere  erformed better than the synthetic, Carbaryl Diisble
made until 50% booting stage. 1). In checking stem tunneling length, stem breakagd
incidence of chaffy panicles due to stem borers thed
insecticidal treatments were also significantly<q®5)
effective over the untreated control (Table 2).observed

in Table 1, the mean separation in Table 2 shows no
significant difference (0.05) between the botanicals and
the synthetic (Carbaryl Dust).

Population of Stem Borer Species (%)

Data collection and analysis

At 35 and 45 DAS, ten (10) pre-tagged plants/pleten
used in assessing the proportion of plants killgdstem
borers. This was done by counting the number ofidea
hearts. Stem breakage and incidence of chaffy feanic
were also assessed from ten (10) pre-tagged piafise
harvest. At harvest, ten (10) randomly selectedtplavere
split open to measure tunnel length in relationht® total
length of the stem.

Data in percentages (%) were transformed to arcsine
before subjecting them to Analysis of Variance (ANK)

and Means separated by Least Significance Differenc
(LSD) using the analytical software, statistix vens8.0
(SXW) at 5% level of probability. However, to docemnt

the stem borers species composition and relative
abundance; immature stages were collected fronstiede
plants in the untreated plots after splitting tters open;
reared to adults and identified in the laboratofhe
population of the individual stem borer species ever
pooled and expressed in percentages.
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Table 1. Effect of whorl application of chili pepperand
neem powder formulations and carbaryl dust on
incidence of dead hearts caused by stem borer spesi

Table 3: Effect of whorl application of chili pepperand
neem powder formulations and carbaryl dust on
sorghum grain yield

on sorghum Yield
Dead hearts at Dead hearts at Grain Yield (Kg/Plot) Related
Treatment 35 DAS (%) 45 DAS (%) Treatment Indices
2011 2012 2011 2012 2011 2012  Mean GYI (%)
CcPP 0.07 0.03 0.10 0.09 (Kg/Plot)
(0.94) (0.65) (1.30) (1.07) CPP . 65%3 6?24 6?%4 2%.156
] 0.05 0.04 0.07 0.06 CPP + Fine san . . . .
CPP+Finesand o1y (071) (0.94) (0.88) NKP 634 633 634 216
0.06 0.05 0.10 0.09 NKP + Fine sand 6.39 6.35 6.37 22.0
NKP (0.88) (0.81) (1.30) (1.08) Carbaryl Dust 619 618  6.19 19.7
NKP + Fine sand 0.03 0.04 0.05 0.05 Untreated Control  4.95 4.98 4.97
(0.65) (0.71) (0.80) (0.80) Mean 6.09 6.09
008 008 011 0.12 SE(%) 0.69 068
Carbaryl Dust  1'04y (1.05) (1.34) (1.37) LSD 1.42%  1.44%
Untreated Control 1.84 1.82 9.17 9.10 * - Significant at g0.05; NKP - Neem Kernel Powder; CPP -
(7.78) (7.67) (17.01) (16.87) Chili Pepper Powder; GYI — Grain Yield Increase muatreated
Mean 2.01 1.93 3.78 3.68 Control
SE(%) 052  0.50 0.65 0.66
LSD 105* 118" 149 141* The overall result agrees with the observation®kiikata

Means in parenthesis are arc-sine transformed satue
Significant at g0.05; NKP - Neem Kernel Powder; CPP -
Chili Pepper Powder; DAS — Days After Sowing

and Anaso (2008) and Ogahal. (2011) who reported a
significant (p<0.05) reduction on stem borer damage
an increase in grain yield of cereal crops treatitd neem
based botanicals when compared with untreated aontr
Aside having insecticidal, repellent, insect growth
regulatory, sterility induction, and ovipositionhibiting
properties (Sattiet al., 2013), neem based insecticides
have been discovered to have systemic action (Moada
Blackwell, 1993). Chili pepper based insecticidestiom

Table 2. Effect of whorl application of chili pepperand
neem powder formulations and carbaryl dust on stem
tunneling length, stem breakage and incidence of
chaffy panicles caused by stem borer species on

sorghum . other hand have also been reported to produceticisied,
Tuﬁ:gl?n Bri:(’: . :;Cgﬁ:f?; stomach poison, repellent, antifeedant and fumigéfiect
Treatment Length (0/?) (%) 9 Panicles (%) on a wide array of insect pests (Adedire and Aja996;
2011 2012 2011 2012 2011 2012 Asawalamet al., 2007).
6.12 6.13 041 025 007 006 i ianifi i
CPP While there was no significant difference <p05)
12.91) (13.04) (3.01) (211) (0.94) (0.88 . :
(6 11) (6 11) (0 33) (0 30) (0 24) (0,24) between the botanicals used and Carbaryl Dust (s§iath
CPP+Finesand \1o7n (1274 60) (35 (11) @10 insecticide); it was observed that overall, NKPireFsand
P 6.17 612 033 022 012 012 was quite outs.tandlnglln checklpg ;tem borer damage
(13.11) (12.91) (259) (2.07) (1.38) (1.38) which resulted in the highest grain yield of 6.3y/ptot
NKP+Fine sand 603 605 022 033 027 (g-ﬁ) based on the mean grain yield of 2011 and 2012.
(12.09) (12.18) (2.02) (2.60) (2.26) The efficacy of the botanicals used over the syithe
6.13 613 022 022 030 033 agrees with the findings of Rensburg and Hamburg@g},9
Carbaryl Dust h
(309 (804 @on @0 (239 (28)  sSeshu Reddy (1988), Mailu (1997), Asawalam al.
Untreated control 3191y (30.97) (7.80) (7.59) (8.15) (8.15) (2007) and, Okrikata and Anaso (2008) who all regmbr
hsflg’in 105-7875 %5-7%1 363513 35183 g-gg g-gg that botanicals gave similar and sometimes eveterbet
LSE,‘) 205¢ 209+ 138+ 131+ 125+ 129+ level of control than synthetic insecticides. The

comparatively better performance observed on saonghu
plants treated with fine sand formulated botanjaalay be
attributed to the abrasive property of fine sandictvh
abrade the cuticles of the stem borers and/or impleelir

Table 3 also, shows that the various insecticigaltiments ~gnawing activity as reported by David and Gardiner
administered significantly g9.05) influenced higher yield (1950), Hassall (1990) and, Lale (2002).

over the untreated. Again, while there was no ficanit )

difference (p0.05) between the botanicals and theConclusion ) .

synthetic; the botanicals influenced higher yielcerothe ~ The study was carried out to evaluate chili pepged
synthetic. The mean grain yield of 2011 and 20i®wsd ~ Ne€em powder formulations for the control_ of sorghum
that NKP + Fine sand gave the highest grain yietdease ~Stem borers. A complex of stem borer species wauad

of 22% and Carbaryl Dust (synthetic insecticide)egthe ~ attacking the crop and the result showed significan

least grain vyield increase (19.7%) over the unéat increase in grain yield when the borers were cdletiolt
control (Table 3). was observed that, while the plant-based insedticid

formulations were significantly effective in chelistem
borers damage symptoms; there was generally no
significant difference between the botanicals aadbaryl.
Therefore, the plant-based (chili pepper and neeed s
kernel) insecticidal powdered formulations usedtliis
research could be viable tools in the Integratedt Pe
Management of sorghum stem borers and will alsago
long way to assist the resource limited farmers \ah®

Means in parenthesis are arc-sine transformed safue
Significant at g0.05; NKP - Neem Kernel Powder; CPP -
Chili Pepper Powder
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