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ABSTRACT

Porate tuber morh (Phothoronaea operculellas iy oue of the most noxeous inseet
pests of potato tmber seed. The widely used chemcal control metha d against the
pest s Jound o be environmentally unsafe  Therefore, the present studyv awvas
imitiated to wdentify some safe botanicals that can he used i the 1PV of polato
tmiber moth The effecis of Lantana camara, Eucalyptus globulus, Tagcetus
minuta, Pyvrethernm flowers and Azadiractha indica, were evaliared against
potato wiber moth (PTA) damage including iwo checks (Diazinon 605, EC and
wmircated conmoal) at Bako Agricultural Research Center o 200372000 and
200472005 cropping seasons. A total of 21 huts were eonsiructed from ftocally
avatlable materials. Instde each store, Int® bed storage sacks were consnucred ar
65 cm above the ground. Six hundred fifty potato mbers were stored on the hed in
cach hur (cottage) i two lavers. one over the other. The reeatmenis were arranged
in a randomized cemplete block design (RCBD) with three veplicanions. The
boranicaly o powder form and Diazinon 60%, EC were applied ar the vate aof 30
emy hed and 3.5 mlibed. vespectively at two mounths imterval  The ecatments that
showed promising effects were further advanced on a large bed 2 mx3 o withowr
replicanion Dara were collected jor the mumber of potatoes mijested and damaged
by porato wher moth, and number of potatoes damaged by some other causes
Evaluarions were made at an averval of 13 davs for seven consecuive monthy
The resnits were subjected o analysis of variance, which showed sigmifican:
differences among the treatments. Number of potatoes infested and damaged Iy
potato tuber moth was significandly (P<0.05) lower 1 Lantana  camara,
Eucalyptus globulus and Pyretherum flowers than the rest of the treatments
Percent of potatoes infesied and damaged by PTM on the large bed were low for
Lantana canura, Eucalyptus globules. Pyretherum flowers and  Diazinon,
while it was Iugh for the other treatments. Percent of potatoes damaged Iy
diseases and other causes/factors were significantly Jugh in all trcaneats, but
non~significant differences were observed amongsi them This stedy seems o
indicare thar Lantana camara. Eucalyvptus globules and Pyretherum flowerny
can be used to protect seed potatoes from PTA damage in diffused Light siorage
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- 100 ~



Evaluation of Some Botanicals to Control Potato Tuber Moth at Bako

INTRODUCTION

Potato 1s one of the nugor tber crops that
crows n the lighlands of western Ethiopia,
particnlarly  around  Bako arca and  other
simlar agro-ccologes i the country. 1t serves
as food and  mconw sccunty 1o farmers
espectally durmg scasonal foed shortage and
when pram is depleted from the store

Improved seed that is free from mscer damage
1= e of the packages used tor gher vield
prosluction. However, there are mulufarious
Rmimg systems constraints that are mminent
and ditheult that stlict grear cconomie losses
on potato ther seeds 1 rustic storage system
Potno wher moth (Phothoramaca
operculetla) 1s one ol the noxous mseet pests
ol potato wber seeds w the storspee,

Croud postharvest handhing s deternmant and
crucial factor tor wmmtorm sprout growth that
15 hree trom omseet antack. Unless protecied n
the storige, storape losses due 1o storage pests
are reported to vary from 30-700%, m India as
hieh as 86" m Tumisie Algena and Turkey
tAnonymous (1980 PIM
tebers an the fickd s esnmated 10 be S0% n

Pern It oas also the most damaging pest of

potato m Erhiopn, which could reach up 1o
91 90 davs (Adahanom e «f  19%3) In
western patts of Etlsopia no research had
been  conducted w0 munzate  the problem
UNeept sereening resistant genotype tor PIM.
The widely adopted method 1o control i, s
chemmcal apphication. Currently. the problem
assochted with the use of chenmcaly s ighly
appreciated e twerms of sustamabaliy . ad
clteet on enviromment and also on non-tareel
orgamsnt Fheretore s high nme to see for
alterpanves that are etfective. envoronnentally
sitte and ccononucally leasible

Fhe use of muual plant products s foumd 1o
be  pronusing  amanst M
exlniets of  wild coastal “tonuz”
(Vhecheachmyora) has shown great polential

micstnon  of

The use of

w  controlling  "Polidl™  (Phithorimaca
aperculelin) m stored potato, a plague et
mihicts great econonue  damage o Anden
farmers (Lans, 2001) . On the other hand, the
use ot encalvptus spp. NMuna (Minthostachis
sppr) awd Lantana camara has been ceporied
by International Potaty Center (CHP) as bemny
capable of controlhing pest atack o stored
potate  (Lns, 2001). Al present,
cnvironmientally  fmendly  hiological options
exist,  which are based on natural  crop
production approaches  that muke use of
diversiy m mature usell. One ol that nataral
crop  protection approaches s the use ol
plants,  wihich  are having  msecticdal
properiies. Henee, the objective of the study
was o evaluate potential bormcals for the
control of PPIM

MATERIALS AND METHODS

Ihe  experimwent  was  conducted  at Bako
Agnicnltural Rescarch Center (BARC). The
Center s located 9" 6'N fautude and 37°09°)
fongitude. 260 km west of Addes Ababa, 21 an
altitnde off 1650 mas.l  The arca s
charactenized by warm and humid climate
e annuasl average  ramfall and  relanve
hmdity during the study period were 1341
mm and 60.11%, respeetively, The average
muimum and o maxamum atmospheric
temperatures of the area durmg the study

period  were 1258°C and 27.21°C.
tespecthively
Eucalvprus  sdobulus, Tagzeres munuia.

Pyretlerum Nowers and Azaddivactha nidica
were evaluated agamst potato wiber moth with
Diaagzinon 6074 FC and untreated treatments as
the two checks (Tuble 1) for two cropping
seasons (20032004 and 2004 2005) ot Bako
Agncultural Research Center: The treitments
were armamged i mndomized complete block
designn (RCBD) with three rephications, A
total  of twenty-one huis  (cottages)  were
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constructed from locally available materials.
Inside each comtage a bed (Im’ area) was
constructed at 65 ¢m above the ground,
Menagesha, a released variety was multiphied
at the Rescarch Center. The botanicals were
obtamed from the vicmuty and Pyrethirum
flower was  obtammed  from  Kulumsa
Agricultural Rescarch Center. Six hundred
fifty potato tubers were stored on the bed of
cach cottage. The botamcals were dried under
shade and ground mito fine powder using
mortal and pestle. Leal and/or flower powder
of the botancals and the chemical were
apphed at the rate of 50 gnvbed and 3.5ml

bed. respectively at two-month mterval. The
treatments that showed pronising results were
transferred on karge beds (2m x 3m) without
replication. One hundred fifty gm powder was
applicd on cach bed at an miterval of two
months for 7 consecutive months, Data were
collected for number of damaged potatoes by
PTM and by some other factors.  Affected
tubers were counted at 15 days interval durng
the expeniment peniod. Data were subjected 1o
SAS version 6.12 software, Muan separations
were done using SNMK runge test.

Table 1. List of botanicals evalualed in 200372004 and 2004/2005 cropping seasons

Scientific name Plant parts used =
Laniana camara Leal powder
Eucaiyplus giobulus. Leal powder
Tagetus minula Leal powder
Pyretherum flowers Flower powdet
Azathrachia indica Diazinon 60% EC
Diazinon 60 % EC -
_Unireated check -

RESULTS AND DISCUSSION

Combmed cffects of different botamcals on
percent of potatoes infested and damaged by
PI'M, and percemt of potatoes damaged by
diseases are shown in Table 2. Percent of
potatoes mnfested and damaged by potato wber
moth were significantly lower m Lantuna
camara. Evcalypius globules and Pyretherum
Howers than the other treatments. Percent of
potatoes damaged by disease and other factors
were significantly high i all of the treatments
and no-significant differences were recorded
among them (Table 2). Sinular results were
obscrved in 2004/05 croppmyg scasons ( Table
4).

Percent of potatoes nfested by PTM were
significantly (P<0.05) lower m Eucalyptus

spp, Lantana camara and Diazanen 60% BC
but signtficantly high m the other treatments
(Table ). Percemt of damaged potatoes by
PIM were sigmificantly  agh i Lantana
camara, Tagews minuea, Azadrachta indica
and  the comtrol  but  were  sigmilicantly
(P<0.05) lower in the other treatments (Table
1), Low percent of potatoes mfested  and
damaged by PTM were observed i Lantaniu
camara, Eucalvprus  globudes,  Pyretherum
flawers and Diazinon 60% EC. However. high
percent  damage  was  observed on  the
untreated control (Tables § and 6).

The results of the study have shown that
Eucalyptus  spp.  Pyeetherum Qowers  and
Lantana camara showed pronusing  results
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agamst UM damage and comparable resulls
were observed with Diazanon 60% EC (Table
2). These findings apree with the rescarch
results reported by International Potato Center
(12C), and Palecios and Cisnerose (1997). The

and the Intermational Potato Center, 1t was
possible to control PI'M by stoning potatoes
un the bed of Ewcalyprus spp leaves, On the
other hand, some plants and weeds hike Muna
(Munthosstachys spp). Eucalvplos (Eucalvpins

use ol some plant materials such as Lantana  globules), Chilea (Baecharis spp). Curry
camara as bemg capable of controlling pest  plamts,  fwdian prvets,  Lantana camara,
attack 1 stored potato has ben seported by Menthe  arvensis and  Artemese vulgans,

Lws (2001 ) From such results, 1 appears that
those  efficient  bounncals  may  posses
antfedant, repellent and msecthicadal etiects o
the combimation of these effects lor they
reduce the damage level caused by msect
pests. According o the work of Stool (1996)

Lycopersicon prsutum ele.. are ellecove o
control UM (Kennedyv 1983; Pradhan, 1998).
Ihercfore.  Ewcalvptes  spp. Pyreetherim
Nowers and Lantana camara can ctiectively
protect the potato seed  tubers trom PEM and
can be used by farmers.

Table. 2. Effects of diferent bolamicals on percent potato infested and damaged by PTM and diseases and olher
lactors at Bano (combingd over 2003/04 and 2004/05 cropping seasons)

Percentol  Percentolpotatoes  Percent of potatoes

polaloes infested damaged by damaged by
Treatments by PTM PTM diseases & other faclors
Lantana camara 097 »026c 282 +087¢c 1034024
Eucalyplus globulus 113 +028¢ 187 «025¢ 120+019
Tagetus mmula 548 +020a 787 +091a 1134019
Pyretherum flowers 1.84 «+023¢ 248 +(0.188c 1414014
Azadirachia indhca 410 0360 499 +034b 0974012
Chemical 095 +0.16¢ 151 +037¢ 120024
Canirol 587 <0642 826 +108a 1184022
CV% (0.05) 23.61 21.11 26.46

* Al treatmant effects were non-sigmificant &l 5% level of probabilty (SNKRT)
Means followed by common leflers within the same column are nol sigmificantly different from each other at 5%
probabiity level (SNKRT)
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Table. 3. Percent of potaloes infested and damaged by PTM  diseases and other faclors at Bako (2003/204 cropping

season)
Percent of
potatoes infested Percent of potatoes Percent of polatoes
by PTM damaged by damaged by
_ Treatments PTNM diseases & other factors
Lamana camara 143 + 03¢ 431 «123ab 06 - 018°
Eucalyplus globulus 168 +027¢c 23 - 0200 087 « 013
Tagelus mimuia 584 + 035b 661 = 107a 077 =« 009
Pyretherum flowers 210 + 040¢c 272 = 0200 113 = 005
Azadiractha indica 471 « 034b 558 0343 082 - 0.10
Chemical 118 +013¢ 189 - 0670 077 = 0.3
Conlrol 661 + 087a 583 - 048a 072 » 013
CV% (0.05) 19.59 2967 18.29
*-dilo-

Means followed by common letfers within the same coiumn arg not significantly different from each olher at 5%
probabiity level (SNKRT)

Table. 4, Percent ol polatoes infested and damaged by PTM diseases and olner {aciors at Bakn  (2004/2008

cropping season).
— e T =
polatoes infesled Percent of potatc Percant of potaice:

by polato luber damaged by damaged by discases
Treatments moths _potato tuber moth and other {aclors
Lamtana camara 051 «013 133 2022 149 +018°
Eucalyptus globulus 056 =« 013 138 =+ 018 154 + 154
Tagelus minula 513 + 040 912 +120 149 + 149
Pyretherum flowers 159 =018 323 = 112t 199 + 169
Azadiractha indica 349 + 04 441 + 036, 113 + 113
Diazinon 60% EC 072 « 022 113 + 034 164 « 164
Control 512 + 085 1061 + 023 1684 « 164
CV% (0.0%) 29.11 2582 21.36

o -difto-

Means with common (afiers within the same column are nol significantly different from each other a1 5% protabidly

level (SNKRT)
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Table. 5 Effects of difierent bolanicals on percent of polatoes mfested and damaged by PTM. diseases and other
faclors at Bako. Legaya (20057206 cropping season).

 Pescent of Percent of potatoes  Percent of potal Yielg

polaioes infested damaged by damaged by advantage

by potato tuber potato tuber moth diseases and over the
Treaiments moths others factors check
Lantana camara 701 247 A 056 16.49
Eucalyptus glotiius 614 288 0.44 16.02
Pyrethennn lowers 485 199 035 16.91
Dazinon 60% EC a1 397 048 1493
Control 56.00 18.90

0.58

Table. 6 Elfects of ditflerent hotanicals an petcent of potatoes infested and damaged by PTM. diseases and other

{acines at Bako Sirec (2005/206 croppeng season),

Percent of Percent of polat Pescent of polat Yield

potatoes infested damaged by damaged by advantage

by potato luber potato tuber moth discases and over the
Treaiments _moths - ___Otherfaclors Check
Lantana camara 457 189 024 14,98
Eucalyplus globuius T 458 018 12.59
Pyrethorum fiowers 345 245 028 14.42
Chemical 875 124 034 1563
Conirol 38.45 16.87 0.41
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