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Abstract

Field studies were undertaken in Kumasi, Ghanalit2and 2013 to evaluate the efficacy of two insulgs
i.e. Lambda Super 2.5 EC (a.i- lambda cyhalothriang Cymethoate Super EC (a. i.-cypermethrin and
cymethoate) for the management of insect pestsmatb,Solanum lycopersicum L. Lambda Super was applied
at 1.5 ml/0.5 L of water whilst Cymethoate Supeswapplied at 0.25 ml/0.5 L of water. A control p(atater
application only) was also maintained. WhitefliBsmisia tabaci (Gennadius), thripsthrips tabaci Lindeman,
aphids,Aphis gossypii (Glover), leaf minerslLiriomyza sp. and the tomato fruit worrijelicoverpa armigera
(Hubner) were the most important insect pests c@tbon tomato in the area. In 2012, there wersigmificant
differences among the insecticide-treated plots @wedcontrol with respect to the densitiesBoftabaci, A.
gossypii, Liriomyza sp. andH. armigera. Cymethoate Super treated plots recorded significéower number of
T. tabaci than the control plots. However, in 2013, the oainplots recorded significantly more aggregatiofis
B. tabaci, H. armigera and A. gossypii than the Lambda Super and Cymethoate Super trgates. No
significant differences were obtained in the nursbefrLiriomyza sp. andT. tabaci among the treatments. In
2012, the insecticide-treated plots recorded sicaritly higher fruit yield than the control but thewere no
significant differences among the treatments wétspect to percent damaged fruits and mean shooveight
in 2013. Lambda Super and Cymethoate Super casdikta manage insect pests on tomato for increasketl
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1.0 Introduction

Tomato Golanum lycopersicum L.) is one of the most important vegetable crogsvated worldwide (Naikaet
al., 2005; Alamet al., 2007). It is consumed in many ways and this glaged a major role in its rapid and
widespread adoption as an important food compoirefhana (Hornat al., 2006). Tomato production in
Ghana is mainly a smallholder activity, and itgritisition throughout the year is markedly seasavit a few
large scale ventures at designated irrigation &€, 2005). In Ghana, average yield of tomatayeghfrom
7.5 to 15 mt / ha in the early 2000s (Adu-Dapaath @ppong-Konadu, 2002; Obeng-Ofetial., 2007). The
highest and lowest annual production levels eveonded in Ghana were 213,000 mt and 35,800 mt &% E&d
1997, respectively (Adu-Dapaah and Oppong-Kona@02p

Tomato production has intensified over the yeaosydver, yields continue to be low due to severatpction

constraints such as insect pests, diseases, aad athironmental factors (Blay, 2005; Oseal., 2010). The
major economically important insect pest speciethefcrop include whiteflyBemisia tabaci Gennadius, leaf
miners,Liriomyza sp., thrips,Thrips tabaci Lindeman, cotton aphid#\phis gossypii Glover, tomato fruitworm,
Helicoverpa armigera Hubner (Obeng-Oforét al., 2007; Enomoto, 2008).

Tomato farmers in many parts of the world and, Ghemparticular, rely entirely on the use of pddés to
manage insect pests and diseases and the higlp8bsite of tomato cultivars to insect pests andehses has
caused farmers to obtain low yields (Bonsu, 2082%ording to Hornat al. (2008) and Gianessi (2009), fresh
tomato yield losses in Ghana can be as high as G4tlB6ut the use of insecticides.

Even though insecticides have proven to be higfigctve in protecting vegetable crops under exeggressure
from insect pests (Cooper and Dobson, 2007; Giang889), the indiscriminate and widespread use of
synthetic insecticides in vegetable cultivation alsu has resulted in insecticide resistance devetyt
(Wintuma, 2009; Odhiambet al., 2010). On the other hand, it has been estallighat farmers limited
knowledge on appropriateness of pesticides totireely application, and the quantity to apply hdee to low
yield and undesirable accumulation in food. Becaokehe critical role pesticides play in vegetalci®p
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production, there is a need to evaluate some ofnit't common ones used by farmers in order to geouseful
information for effective management of insect pdst increased yield of tomato.

The objectives of this study were to (i) deterniine efficacy of Lambda Super EC (Lambda cyhalothrin)
and Cymethoate Super EC (Cypermethrin & Dimethaate) against insect pests of tomato, and (iijpdeine
the effects of the insecticides on the yield of &bon

2.0. Materials and Methods

The study was conducted at the Plantation Croptiddeof the Department of Crop and Soil Scienceshef
Kwame Nkrumah University of Science and Technol@gNUST), Kumasi. The first study lasted from mid-
August to mid-November, 2012 with the second ptapfrom January to April, 2013.

2.1.Field lay-out:

The tomato variety used was PO34 and the seeds ewdlected from the Crops Research Institute of the
Council for Scientific and Industrial Research (RSt CRI), Kwadaso, Kumasi. P034 is a local improeeén
pollinated variety, susceptible to insect pestdoofiato. The seeds were nursed and seedlings teansgl at
spacing of 1 m x 0.5 m on ridges 40 cm high. Theeee seven rows of 10 plants in each treatment plot
experimental field was laid in a randomized conglabck design in four blocks. Each treatment pieasured

5 m x5 m, with 1.5 m alley between treatment plad 2 m alley between blocks.

Fertilizer was applied in two splits; the first WdPK (15-15-15) applied three weeks after transplg at 10 g
per plant and the second split, Urea (46 % N)»atvgieks after transplanting as side dressing af 2&@r plant.
Weeds were controlled and watering done when napgss

2.2. Insecticide treatments and their application

The treatments used were (i) Lambda Super at 1/508l | of water, (ii) Cymethoate Super at 0.25/1@I5 | of
water and (iii) a Control (sprayed with water onlpplication of treatments was done using sepdaatpsack
sprayers (CP 15) at two weeks interval, startimgehveeks after transplanting and terminated thweeks to
harvesting.

2.3. Sampling of insect pests

Sampling of insect pests began three weeks afiasptanting before treatments were applied. Theetimner
rows of each treatment plot were used for the siggpFive plants were selected at random from gzoh
every week to sample for insect pests. For the finee weeks of sampling, two leaves were cut femnh
sampling plant and put into high density polyethg@ebottles containing 70 % ethanol. From then bree
leaves from the upper and lower canopies were aelle Samples were later transported to the insefoa
processing, counting and identification using arexsiemicroscope. Sampling for whiteflies was by aisu
examination of the leaves with the aid of a magngyglass. Sampling was done for nine weeks.

Yield (fruit weight) was taken from the inner rows.
2.4. Data Analysis

Insect data were transformed using square roosfivemation and data in percentages by arc sinfvamation
before subjected to Analysis of Variance (ANOVA)ngs SAS software version 9 (2008). Treatment means
were separated using Tukey at 5 % probability.

3.0. Results
3.1. Insect pests collected in 2012

Significant differencesR < 0.05) were observed ih tabaci densities between treatments. Plots treated with
Cymethoate Supper recorded significanBy<(0.05) lower number dF. tabaci than the control but there was no
significant difference betweeh tabaci densities collected in the Lambda Super and Cyoag¢hSuper treated
plots and between Lambda Super and untreated,otoftrere was no significant difference ¢ 0.05) inB.
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tabaci densities between treatments (Table 1). Alsapmyza sp.,A. gossypii andH. armigera densities showed
no significant difference?(> 0.05) between the treatments.

3.2. Insect pests collected in 2013

There were significant differenceB € 0.05) between treatment means with respecteaémsities oB. tabaci,

H. armigera andA. gossypii (Table 2). The control plots recorded significar{fy< 0.05) more aggregations of
the insects than the Lambda Super and CymethogierSteated plots. However, there was no significan
difference P > 0.05) in their densities in the Lambda Super @pohethoate Super treated plots. There were also
no significant differencesP( > 0.05) in the number of leaf minerkifiomyza sp.) andT. tabaci in the
insecticides treated plots

3.3. Insect pests population dynamics as influencday insecticide applications
Whiteflies B. tabaci)

The population oB. tabaci increased steadily in the insecticide - treatedspémd the control in October and
comparatively reduced in November (Figure 1) whih tontrol plots recording higher numbers in theda
dates except the last sampling in November. There four insecticide applications in the minor sea012).
The mean number &. tabaci at the beginning of the spray regime was aboutgaroplant but reduced to about
one by the end of the season (Figure 2). Afterlff)e?™ and 3 insecticide applicationsB. tabaci numbers
generally reduced with the exception of the conplots which recorded slightly higher numbers after first
applications.

In the second planting in early 2013, before ajibn treatmentsB. tabaci numbers were between 1 and 1.5
per plant in the insecticides - treated plots batarthan 1.5 per plant in the control (Figure 2)efe were three
insecticide applications in 2013. After th& dpplicationsB. tabaci numbers reduced in all the insecticides -
treated plots. However, the control recorded tiyhdst mean number of about two per plant, and tatfuced

to about one before thé“xpray applications. After thé“reatmentB. tabaci density reached its peak in April.
B. tabaci number reduced drastically after thd 8pray applications in all treatments including tntrol,
recording a mean value of about one per plantenctintrol with the rest of the treatments recordirtpw one
per plant.

Thrips (T. tabaci)

No thrips were recorded in the first sampling dalieeir numbers, however, increased steadily toak pé 1.5
per plant in the "8 week (Figure 3). After a month into the experiméititthe end, thrips numbers reduced in all
the treatments plots.

Aphids (A. gossypii)

Aphids’ densities were below a mean of one pertptaroughout the experimental in both 2012 and 2013
(Figures 4 and 5). Its population recorded peak3. 0% per plant on March 17 and April 14 in the tcolnplots
in 2013.

Tomato Fruitwormifl. armigera)

Helicoverpa armigera numbers were very low before th¥ application (Figure 6). The results revealed that
first application of treatments was effective inueingH. armigera numbers. However, its densities increased
after the 3 application, with the control plots recording héghiensities.

3.4. Fruit yield, damaged fruits and shoot dry weigt of PO34 tomato as affected by various treatments

Significantly P < 0.05) more fruit yield were obtained in the ploteated with insecticides compared with the
control but no significantly differences were obtd in the percent damaged fruit and the mean stigot
weights as affected by the various treatments €aB).
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4.0. Discussion
Insect pests as affected by insecticides treatments

Pesticides are used in managing insect pests,séisead weeds in agriculture for increased yietvéver, the
behaviour of a pesticide in the environment depemdiss stability, physicochemical properties, tiature of the
medium into which it is applied, the organisms presin the soil, and the prevailing climatic coralis
(Graham - Bryce, 1981).

Generally, the insects’ populations throughout éxperiment in 2012 were very low. The dosages ef th
insecticides used in this study did not have sigaift adverse effect of. tabaci (Table 1) but significantly
reduced the densities & tabaci, A. gossypii, andH. armigera in 2013. Similarly, Mathirajamt al. (2000)
reported that Lambda — cyhalothrin applied at tite of 30 g a.i HAwas more effective than endosulfan and
fenvalerate against shoot and fruit borer on bkinja

The effectiveness of both insecticides varied ddpenon the time (season) of application. In thestfi
experiment in 2012, both Lambda Super and CymethSaper did not significantly reduce the densitEB.
tabaci, Liriomyza sp., A. gossypii and H. armigera but in the second experiment in 2013, both insikts
significantly reduced the densities Bf tabaci and A. gossypii while Lambda Super significantly reduced the
numbers ofH. armigera. The insecticides did not reduce the densitiesLiofomyza sp. andT. tabaci.
Environmental factors may have impacted on thec#ffeness of the insecticides. This is being sugges
because drier conditions were observed in the @anfyof 2013. Mailhott al. (2007) found in their experiment
on cotton that the effectiveness of the insectEidleey used including lambda-cyhalothrin variedoasr
locations and years. Generally, controlling soméhege insects with insecticides has not beenteféedsekre

et al. (2009) reported that controlling thrips with ingeides is difficult because of resistance to atgédes in
some species and rapid recolonization of treatdddi In their work on cotton, they reported higheambers of
adultFrankliniella thrips in lambda-cyhalothrin treated plots tham ¢bntrol plots. Similar results were recorded
on other crops by Funderbuekal. (2002), Hansest al. (2003) and Reitet al. (2003).

Arguably, the frequency of application of inseat&s could contribute to significantly reduce thenbers of
certain species of thrips. In the present studg, ittsecticides were applied once every two weeks this
application regime might not have been enough goitantly reduce the densities of some of thee@ts.
Osekreet al. (2009) reported that they achieved control of sahthe species of thrips they collected probably
because they did weekly application of the insagE Romeiset al. (1999) had also reported that the
management dfl. armigera is very difficult in many crops, and Ahmetial. (2009) also reported that the same
insect showed some resistance to lambda-cyhalaththreir work.

Application of the insecticides in the early weekshe experiment usually resulted in reduced diessof most
of the insects collected but in the later weeksdibesities of the insects began to rise again (Eggli and 2). As
the plant grew the insects might have located nmi@ees to hide and might not have been reacheddy t
insecticides applied. tabaci and A. gossypii, for example, were usually found on the undersifithe tomato
leaves and therefore some may have escaped cuiitlatche insecticide sprayed on the leaf.

Generally, phenological changes in the growth & tbmato plant in space and time have impact on the
distribution of the insects as they are presentid nvore hiding places and thus difficult to redmhpesticides.
Toapanteet al. (1996) noted that thrips aggregate and feed avelein the initial stage of the plant growth but
shift to aggregate in the flowers when bloomingibggit is more difficult to reach them with pesties when
they aggregate in the flowers.

Effect of the Insecticides Treatments on Tomato Yld

The insecticide treatments significantly increatiesl yield. However, the number of damaged fruits gdant
among the treatments was not significantly affectegekreet al. (2009) reported that weekly application of
lambda-cyhalothrin reduced thrips population andsequently the yield of cotton was also increased
significantly. Similar results were reported by Mat et al. (2007). It is unclear why no significant reductio

the percent damaged fruits was obtained but it hpgbbably be due to the failure of the insecticaghgplication

to reduce significantly the number b armigera, which caused most of thdamage in the first planting in
2012,
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5.0. Conclusion

The study showed th& tabaci, T. tabaci, H. armigera, Liriomyza sp., andA. gossypii were the most important
insect pests that attack tomato in the study afean@si). The effectiveness of Lambda Super and @lyoate
Super to significantly reduce the densitieBofabaci, A. gossypii andH. armigera varied based on the time of
application. Fruit yield was significantly increaseith insecticides application. Lambda Super agch&hoate
Super can be used to manage insect pests of tadmatorease yield. However, better results maydieeaed if
weekly applications of the insecticides are done.
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Table 1. Mean number (£ SEM) of insect pests colleed on tomato as affected by insecticide applicatis
in the first planting (minor season) in 2012 in Kunasi, Ghana.

Treatment Mean number of insects per plant

B. tabaci Liriomyza sp. T. tabaci A. gossypii H. armigera

Lambda Super 1.30 £+ 0708 0.10 + 0.08 0.32 £ 0.08° 0.19 +£0.03 0.05 + 0.08
Cymethoate Super 1.35 + 0308 0.09 + 0.02 0.24 +0.04 0.17 £ 0.02 0.08 + 0.02
Control (Water) 1.50 +0.67 0.06 £0.02 0.47 £ 0.08 0.25 +0.03 0.13 +£0.03

Means with the same letter(s) in a column are igoiificantly different from each otheP(< 0.05, Tukey Test).

Table 1 represents the population densBigsbaci, Liriomyza sp.,T. tabaci, A. gossypii andH. armigera on
tomato as affected by insecticide applicationdinfirst planting (minor season) in 2012 in Kum&ana.

54



Journal of Biology, Agriculture and Healthcare
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online)
Vol.4, No.5, 2014

www.iiste.org
iy

ST

Table 2. Mean number (+ SEM) of insect pests collead on tomato as affected by insecticide treatments

the second planting in 2013 in Kumasi, Ghana.

Treatment Mean number of insects per plant

B. tabaci Liriomyza sp. T. tabaci A. gossypii H. armigera
Lambda Super 0.86+008 0.00+0.00  0.00 +0.00 0.07 +0.02 0.12 +0.08
Cymethoate Super 0.99+0°8 0.03+0.01 0.00+0.00 0.06 + 0.02 0.15 + 0.0%°
Control (Water) 1.56 +0.69  0.00+0.08 0.03+0.01 0.27+0.08 0.33+0.08

Means with the same letter(s) in a column are mpiificantly different from each other aP (< 0.05, Tukey

Test)

Table 2 represents the population densBigsbaci, Liriomyza sp.,T. tabaci, A. gossypii andH. armigera on
tomato as affected by insecticide applicationqangecond planting in 2013 in Kumasi, Ghana.

Table 3. Yield, mean damaged fruits and mean shodty weight as affected by insecticides treated PO34

tomato in Kumasi, Ghana.

Treatment Mean % Mean Mean shoot
damddmruits yield (kg h dry weight
Lambda Super 30.2 +6%3 8814 + 213.8 49+0.7
Cymethoate Super 33.6+47 8704 + 100.7 4.4+0.8
Control 419+7.7%F 6832 + 142.9 3.3+0.5

Means with the same letter in a column are notitogmtly different from each otheP(< 0.05, Tukey test)

Table 3 shows the percentage damaged fruits,yielll and shoot dry weight of tomato plants asaéé by the

insecticide treatments in Kumasi, Ghana.

55



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) l'—,i,!
Vol.4, No.5, 2014 IIS E

Appendix 2- Figures
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Figure 1. Mean number ofB. tabaci per plant as influenced by insecticides applicatioin the first

planting in the minor season, 2012 in Kumasi, Ghana
Figure 1 represents the population dynamic8.afabaci as influenced by insecticides application in thst f
planting in the minor season, 2012 in Kumasi, Ghana
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Figure 2. Mean number ofB. tabaci per plant as influenced by treatments applicatiorin the

second planting in 2013 in Kumasi, Ghana.
Figure 2 represents the population dynamicB.dfbaci as influenced by insecticides application in theasd
planting in 2013 in Kumasi, Ghana.
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Figure 3. Mean number ofT. tabaci per plant as influenced by insecticides applicatioin the first

planting (minor season) in 2012 in Kumasi, Ghana.

Figure 3 shows the population dynamicsToftabaci as influenced by insecticides application in tirst f
planting in the minor season, 2012 in Kumasi, Ghana
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Figure 4. Mean number ofA. gossypii per plant as influenced by treatments applicatiorin the

first planting (minor season) in 2012 in Kumasi, Ghna.
Figure 4 shows the population dynamicsAofgossypii as influenced by insecticides application in thst f
planting (minor season) in 2012 in Kumasi, Ghana.
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Figure 5. Mean number ofA. gossypii per plant as influenced by treatments applicatiorin the

second planting in 2013 in Kumasi, Ghana.
Figure 5 shows the population dynamicsAofgossypii as influenced by insecticides application in teeand
planting in 2013 in Kumasi, Ghana.

_ 3.0
s
S 254 @ Lambda Super
9 — — -— — - Cymethoate
s 2.0 — =Y —-— Water
o
BE 15-
5 G
£8 10-
S 0
=3
8.9 054 P
s -
0.0 Ppm—m——g ® <=

10 Mar 17 Mar 24 Mar 31 Mar 7 Apr 14 Apr 21 Apr

Figure 6. Mean number ofH. armigera per plant as influenced by insecticides applicatioin the

second planting in 2013 in Kumasi, Ghana.
Figure 6 shows the population dynamicsfarmigera as influenced by insecticides application in teeand
planting in 2013 in Kumasi, Ghana.
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