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ABSTRACT

Onion thrips, Thripstabaci (L) is a key pest of onion and their control is vital to the production and profitability of this crop. If onion thrips are
not controlled, damage can routinely reduce bulb yields by 23-85%. Most onion fields need protection against thrips for two to three months and
multiple applications are required to control infestations, but there are few labeled insecticides that provide effective and consistent control.
Therefore, the present study was conducted in two locations viz. Ambo and Guder, Western Shewa of Oromia Regional state, Ethiopia. A
factorial experiment was laid out in randomized complete block design with three replications to evaluate the effect of insecticides (Cutter 112
E.C™ and Triger 5% E.C™) and botanicals (Azadirachta indica L. and Dodonae angustifolia L.) on onion thrips on farmers cultivated filed. The
results of the study revealed that the newly introduced both insecticides gave promising mortality rate and not significantly (P<0.001) different
compared with the standard check previously registered (Diazinon 60 E.C™) and highly significant (P<0.001) different from the untreated
check. The botanicals, A. indica and D. angustifolia, fresh leaf extracts with foliar application gave promising mortality rate used as alternative
control measures of onion thrips, while the combination of two botanicals were found less effective as compared with other treatments but
significantly different from untreated check. From this study, we concluded that the nemy introduced insecticides Cutter 112 E.C™ and Triger
5% E.C™ could be recommended to be registered as alternative insecticides. The two botanicals (A. indica and D. angustifolia) fresh leaf for
making bio-pesticide, which are easily available in the surrounding areas, are better option and eco-friendly to adopt for controlling onion thrips
in Ethiopia.
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INTRODUCTION

Onion is considered as one of the most importagetable crops produced on small and large scdighiopia. It
also occupies an economically important place amaggtables in the country. A total of 30,478I8%tares of
land was under Onion in the country, taking up alddu25% land area covered by all vegetable crogoantry
level and yielding about 328,157.&hes of produce by the peasant holders, contrigwtbout 19.64% to the total
country level all vegetable crops Production [1gn€umption of onions has been increasing signifigan the
world partly because of the health benefits thesspss [2, 3].

Onion @llium cepa L.) is an important vegetable produced across a wahge of latitudes in the worléllium
crops are the most indispensable vegetable craggsas condiments in most Ethiopian cuisine. Amdwgrt, onion
(Allium cepa L.) is one of the oldest known and an importanbbuk vegetable crop grown in Ethiopia. It is used i
preparation of different foods and in therapeutiedinine in the country. It has a great potentigbtoduce every
year for both local consumption and export witheaerage yield of 10.77 tons per hectare [1].

The area under onion is increasing from time tcetimmainly due to its high profitability per unit arand ease of
production, and the increases in small scale iingaareas. The crop is produced both under rairirfehe meher
season and under irrigation in the off season. amyrareas of the country, the off season crop (uindgation)

constitutes much of the area under onion producb@spite areas increase, the productivity of omsamuch lower
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than other African countries. The low productivityuld be attributed to poor insect pest and disezm@gagement
and other problems.

Ambo and Toke Kutaye ‘Wereda’, West Shawa Zonena Regional State, Ethiopia has high potentiabfion
cultivation due to availability of ample irrigatddrmlands and the presence of relatively betterketaaccess as
compared to other districts of West Showa Zonere&ly farmers in the study areas are growing thgeties of
Adama red and Bombe red. However, both varietiesasceptible to onion thrips but high yielder.

Onion thrips Thrips tabaci, Lindman; Thysanoptera: Thripidae) is a key ingeest of onion. In Ethiopia, it is an
important insect pest that affect onion yield byedt feeding as well as reducing the quality anaingjty by rasping
the leaves and other tissues of onion crops taseléhe nutrients [4]. Onion fields can be desuadygonion thrips,
especially in dry seasons and are the major problemnion crops in Ethiopia. Onion thripEh(ips tabaci) which
is considered to be the most economically imporiaegt of onion worldwide [5] is responsible for simg
considerable reduction in yield [6, 7, 5]

[4, 8, 9] reported that onion bulb yield losse86f44, 33 and 26-57%, respectively, due to onioipshin Ethiopia.
Similar studies at Upper Awash Agro Industry Entesgs revealed yield losses of 10 to 85% due torottirips in
Ethiopia [10].

Thrips, Thrips tabaci is the only economically important insect pestoafon. It is the most common during dry
months. Insecticides are commonly used to contrdps. Currently, effective insecticide in Ethiopiacludes
selecron and karate, even if resistance is beingldeed to the later. Besides the use of chemicalgyral practices
like plowing and crop rotation are useful toolctombat thrips. Better to plough fields immediatatier harvesting
to eliminate resting sites for the pest.

To control onion thrips at minimum cost, botanicatgl new insecticides could easily be adopted. ikgep view
this study was designed to evaluate the newly duiced chemicals and botanicals were affects theilptpn
density of thrips in onion. Therefore, this studgsmundertaken to evaluate effectiveness of newtpduced
insecticides and botanicals on the managementiohdhrips.

MATERIALSAND METHODS

1.1 Description of the study areas

The experiment was conducted at Ambo and Toke kutdgtricts, West Showa, Ethiopia, during the dify/o
cropping season of 2013/14. The experiment sitéodéated about 110 and 125 km West of Addis Ababa,
respectively. Ambo was located at latitudf®®BN, longitude 387'E, annual mean temperature of 18@4mean
annual rainfall of 1115mm. and Toke kutaye wastiedat an altitude of 1990 meter above sea |leatitiitie of 08°
59" 01.1' N. and longitude of 37° 46’ 27.6’ E. Tleverage annual rainfall is 1028.7 mm and maximumh an
minimum temperatures of the area 29.6°C and 11.&pectively.

2.2 Treatments and experimental design

A field study was under taken in two potential aréambo and Guder) to evaluate oniéHuim cepa (L.) response
and onion thripsThrips tabaci control with newly introduced insecticides andadmtals. The field was ploughed
and disked to create a seedbed suitable for onmaduption. One meter wide and two meter length semts was
made to facilitate furrow irrigation.

Treatments were CUTTER 112 EXCat rate of 250ml h§ Triger 5% E.C at rate of 350ml hj Azadirachta
indica leaf, Dodonae angustifolia fresh leaf, the combination é&adirachta indica leaf andDodonae angustifolia
fresh leaf were at the rate of 10% (v/v), Diazire®?6 E.C" (standard insecticide) at rate of 1000 mi* tznd
Control (untreated). The study was carried outr@eaized complete block design (RCBD) with threglications
of all treatments and individual plots were 2 metéde (10 rows) by 3 meter long at farmers’ fielonditions.
Factor “A” (treatments) were in the main plot, drattor “B” (locations) were in the sub plot.

Onion seeds of variety '‘Bomb red' was planted otolr, 2013/14 each plot was consists of 2 X 3rhih alley
between the plot and block to minimize interfereriiee onion was planted at a spacing of 20 X 1(wetyween
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rows and plant, respectively. Di ammonium Phospfa&P) and UREA fertilizers were applied at reconmued
rate and all agronomic practices were undertaké&uaV observation of onion

2.3 Data Collection

Pre-spray count and beneficial insects were recbesdery week from five randomly selected plantsrfreach plot
until the thrips populations were reach economieghold level (5-10 thrips/plant). After the pogida of onion
thrips reached economic threshold level the insielels were sprayed and post spray count was tdter?d hours.
Yields data was also weighed to determine plarsigaese to the thrips infestation resulting fronestides.

2.4 Data Analysis

The data was analyzed using Statical Analysis SofVfL1]. Analysis of variance (ANOVA) also congtied to
test for significant differences between the vddabEfficacy percentages and yield losses weritzked by using
the following formulas:

Efficacy (%) =_Pre spray count — Post spray coXnt00
Pre spray count

Yield loss (%) = Protected treatment-tneated treatment100
Protected treatment

RESULTSAND DISCUSSION

3.1 Effect of insecticides on onion thrips

The efficacy percent of treatments were observeat &, 48, and 72 hours for their mortality and tasults were
presented in (table 1). All of the insecticides @nthnicals were promised control of onion thripgaious degrees
of significances over the untreated check. The nénttoduced insecticides Cutter 112 B“Gnd Triger 5% E.&"
and Diazinon 60% E.C (standard check. provided st efficacy percent of onion thrips among theetks
treatments. Botanicalszadirachta indica leaves extract andodonae angustifolia fresh leaf extract were the second
best botanical insecticide over all.

The experiments were showed that not significa(Rky0.001) different among insecticides and from dtedard
check (Diazinon 60 E.C) against onion thrips. Hogrexthey were highly significant (P<0.001) differemhen
compared with untreated check (table 1). The effigaercent of Cutter 112 E.C (100, 100%), Triger 5™
(100, 98%)Azadirachta indica (76.07, 78%) andiazinon 60 E.C (95.6, 92.37) at Ambo and Gudemtas
cultivated field, respectively, after treatment kgagion of 72 hours. The results were relativeigrease from 24
hours until 72 hours but there was not significamifferent after 24 hours and also not signifitardifferent
between the locations.

Neem seed powder at 6% gave less effective (Satjaly, 2013). This study was focused on neem leavesipow
performance at 10% formulation (v/v) gave effectbemtrol on onion thrips. Therefore, increasing ¢hacentration
of neem extract it may gave in some extent effect@ss of botanicals on onion thrips mortality petcelazaraet
al. [12] reported about 40 and 60% control of onibrips with two different botanical formulations,em seed
extract and neem oil. The potential of using plkeaxiracts in controlling onion thrips has been shdwnseveral
authors [13, 14, 15, 9]. This study has shown thatleave extracts ofAzadirachta indica and Dodonaea viscosa
fresh leaves had promising insecticidal effect®nion thrips.

Neem seed powder at 6% gave less effective [168% Jtady was focused on neem leaves powder perfarenat
10% concentiration (v/v) gave effective control.d€ke et al. [9] stated thatAzadirachta indica seed extract had
good performance on controlling of onion thrips.eUsf neem oil at 3.5 It/ha was found to be mostai¥e in
managing onion thrips over farmers practice [17].

Dodonae angustifolia fresh leaves gave intermediate mortality percéft3) and (68.13) after 72 hours at Ambo
and Guder, respectively. The combination of the twetanicals showed the lowest mortality percentX%p at
Ambo and (41.77) at Guder locations compared witiemntreatments but significantly (P <0.001) diffier when
compared with the untreated cheBladonae angustifolia fresh leaf has some bactericidal effect on disbas¢here

is no any information in controlling insect pests.
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3.2 Effect of insecticides on onion crops and natural enemies

During the study period one beneficial insect wdseoved namely Ladybird beetlesAdénia variegate:

Conccinellidae). All tested insecticides and batals were no side effect on ladybird beetles.Tivems no any
phototoxicity (abnormal coloring and scorching) tbé leaves of onion crops not observed after agipdin of
insecticides and botanicals.

3.3 Effect of insecticideson yield
There was a significant different between treated antreated check but no significances were scameong the
yield obtained from Cutter 112 E'¥, Triger 5% E.C, Azadirachta indica and Diazinon 60 E.C* gave high
yield percentage in all locations compared to wige plot (table 2). The minimum (16486 kg'haield bulb
obtained from untreated check.

Edelsonet al. [18] and Tadelest al. [9] reported a negative relationship between thpppulation and onion bulb
yield when the population densities of thrips abegenomic threshold level. Our findings agree viithyer et al.
[19]. They indicated that onion thrips do not reglenion yield unless the pest infestation aboveecic threshold
level. Our result suggests that thrips populatioruntreated check above economic threshold (3pdfmiant).
Therefore, yield of untreated check gave minimusults. The results agreed with Madikal. [20] indicated thrips
population densities have an indirect effect ordyi&ield losses due to onion thrips also calcudas@d resulted
41.07 and 33.6% at Ambo and Guder, respectively.

Table 1: Mean efficacy percentage of insecticides and botanicals against onion thripsin Ambo
and Toke Kutayedistricts, Western Shawa, Ethiopia

Efficacy percentage (%) of insecticides and botanicals

Treatments on different locations and hours
Ambo Guder

24hrs | 48hrs | 72hrs 24hrs | 48hrs | 72hrs
Cutter 112 E..( 88.2tb | 99.4¢ 100: 91.57: | 97.53¢ | 100¢
Triger 5% E.CV 97.6a | 99.4a | 100a 95.17a 96.43a 98.43a
Azadirachta indica leaf 77.87b| 78.67h 76.07H 71.138b 74.17b 78.0b
Dodonae angustifolia fresh leaf| 69.73h 69.1b 69.83l 55.1pc  66.27b @8/13
Azadirachtaindica leaf + 46.18c| 39.58c| 59.57bg 32.69d 39.4{lc 41.77c
Dodonae angustifolia fresh leaf
Diazinon 60 E.C 98.0a 98.33a 95.6a 92.07a 93,84a.3782
Control 2.56d 0.00d 0.00d 0.00¢ 0.00d 0.00d
MSE 10.91 6.77 11.54 6.87 8.38 9.13
CV (%) 15.27 11.33 15.51 10.5(Q 12.03 12.82

Table 2: Yield of onion at different localities of Western Shawa, Ethiopia

Treatments Yield in kg/ha
Ambo Guder
Cutter 112 E.¢ 27976a| 272114
Triger 5% E.CV 27971a| 272914
Azadirachta indica leaf 25536a| 258414
Dodonae angustifolia fresh leaf| 20765b]  23050b
Azadirachtaindica leaf + 20576b | 21628b
Dodonae angustifolia fresh lea
Diazinon 60 E.¢" 27771a| 272074
Control/Untreated 16486¢ 1812Qc
MSE 1449.95| 1565.82
CV (%) 5.96 6.56
CONCLUSION

The experiment results were indicated in all lawai the mortality rate percentage of the two newtyoduced
insecticides (Cutter 112 E. C and Triger 5 E.C)envaund to be comparable and effective to the stahdheck
(Diazinon 60 E.C) in controlling onion thripghrips tabaci (L.) population. The yield of all treatments egte
untreated check gave similar yield results compawétli the standard check. Therefore, the newlyouhiiced
insecticides Cutter 112 E.& and Triger 5 E.C™ could be recommended to be registered for comtf@nion
thrips and also both botanicals used as alternatsecticides for the control of onion n thrips.
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