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Non-chemical control of Aphis spiraecola patch. and Dysaphis
plantaginea pass. on apple

Radoslav Andreev?, Hristina Kutinkova?, Donka Rasheva!
ABSTRACT

Non-chemical methods for control of the most important aphids on apple in Bulgaria, rosy appleysapldg
plantaginea Pass.) and spiraea aphiphis spiraecola Patch.), were evaluated under field conditions in the
region of Plovdiv Central-South Bulgarialwo treatments with the kaolin containing product, Surréri
applied in Octobersignificantly reduced the number of winter egg®oplantaginea. Its efectiveness was
comparable to that of the defoliation of apple tré&bas. botanical insecticides Nedmal T/S (azadirachtin) and
Pyretrum FS EC (pyrethrum) showed an excellent effectiveness against rosy apple aphid but were ineffective
against spiraea aphid. The microbial insecticides Natt{Béauveria bassiana) and Preferal WGRaecilomyces
fumosoroseus) had a delayed initial &fct. Howeveron five to seven days after treatment, these pesticides
showed a very good effectiveness agafspiraecola and excellent effectiveness agaibsiplantaginea.
Key words: Azadirachtin Beauveria bassiana, defoliation, kaolinPaecilomyces fumosoroseus, pyrethrum, rosy apple aphid,
spiraea aphid
INTRODUCTION in Europe and in the USA as well. They included dormant oil
Organic farming is a nevbut already wide-spread, farming  SPrays, azadirachtin and. qrganic narrow r.ange'oil in foliage
system in the world. It has a limited niche in the Bulgarian SPraySA predominant opinion is that azadirachtin should be
agriculture, albeit the interest towards it is increasing. Thecombpined with plant oils in order to be more effective (H6hn
organic fruit production is one of the most attractive €&, 1996; Schuletal., 1997; Bessin, 2008; UC, 2008).
directions for Bulgarian farmers. Howeyserious diiculties The impact of treatments with the natural pyrethrin and the
appearbecause of the long list of pests infesting the orchardsepellent kaolin to control the autumn forms @ysaphis
along with the limited list of plant protection products plantaginea was assessed in Switzerland and Belgidm.
permitted for use in this system. Biopesticides are productstrategy was also developed for autumn control of dioecous
with a specific action. Many additional rules have to be aphids on apple in France Y8 and Daniel, 2004; Romet,
observed when they are being applied. Researches on thZ)04). Hohret al. (2003) tried to prevent mating between males
issue in our country are insufficient. and females on the trees by complete defoliation by hand at
Apple is one of the most popular fruit crops in Bulgaria. the end of Septemhefhe authors considered that with
Apple orchards are, howevenfested by many pests, as defolla}tlon, rosy apple aphid could be controllegl successfully
codling moth, scale insects, leaf-miner moths, mites, etc.]n€ a@m of this study was to evaluate the efficacy of some
Aphids are also dangerous pests. More than ten aphid speci@§n-chemical methods for control of the two most important
have been reported as apple pests in Bulgaria. The mo&Phids on apple in Plovdiv area (South-Central Bulgaria) -
important of them areAphis pomi Deg., Dysaphis oSy apple aphidlysaphis plantaginea Pass.) and spiraea
plantaginea Pass.D. devecta WIk. Rhopalosiphuminsertum ~ @Phid @phis spiraecola Patch.).
WIk. andEriosomalanigerumHsm. (Peloy1977; Grigoroy MATERIAL SAND METHODS

1980) and the recently found, but already wide-spread spiraea

aphid @phis spiraecola Patch.) (Andreet al., 2007; The experiments were carried out in the orchard of the
Rasheva anindreey 2007). Experimental Field of Department of Entomology of the

Agricultural University of Plovdiv (Central-South Bulgaria) in
the years 2006-2008. The tests included two insecticides based
on plant extracts: NeemAzal T/S (azadirahtin) at the

Organically acceptable methods for control of apple aphids
mainly aimed aDysaphis plantaginea, have been evaluated
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concentration 0.3% or 0.5% and Pyrethrum FS (pyrethrin +RESULTSAND DISSCUSSION

sesame oil + soft potassium soap) at 0.05% or 0.1%; two . o ) ]
insecticides based on microorganisms (fungi) — Natdralis EXPerimentswith direct treatmentsof Dysaphisplantaginea
(Beauveria bassiana), used at 0.1% or 0.2% and PreFeRal Pyrethrum FS showed flash action and resulted in a better
WG (Paecilomycesfumosoroseus), applied at 0.1% or 0.2%, control than any of botanical insecticides, tested against rosy
one kaolin containing product — SurroéwP and mechanical apple aphid. The efficacy was 100% on the first day after
defoliation in autumn. The concentrations of biopesticidesaatment at both concentrations (Fig. 1). Based on these
were established according to those indications at thei'?esults, it has been suggested that the concentration of
registration for other pests. Pyrethrum FS applied agairi3t plantaginea might even be
Natural colonies of nymphs and wingless adults of bothdecreased (below 0.05%). The second botanical insecticide,
aphids — rosy apple aphiBysaphis plantaginea Pass.) and  NeemAzal T/S, was ineffective at the concentration 0.3%, but
spiraea aphidAphis spiraecola Patch.) were treated with showed a good efficacy (around 90%) when used at the higher
botanical and microbial insecticides. Five medium-sizedconcentration —0.5%. The action of this product was delayed
colonies were used for each treatment, including controland the good effect was reached on the third day after
treated with wateThe number of surviving individuals was treatment.

recorded — one, three, five and seven days after treatment.the fyngal insecticide Naturaljspplied at the concentration
Two other experiments were carried out in autumn aimed abf 0.1% against rosy apple aphid, resulted in a satisfactory
preventing the return of remigrants Df plantaginea. The efficacy (over 80%) till the third day after treatment (Fig. 2).
treatment with kaolin containing repellent Surrotw#, in When used at a concentration of 0.2%, it showed ahigty
concentration of 3%, was applied as single or doubleefficacy (over 90%) already on the first day after treatment.
applications on three different dates. Every variant includedLater its effi@cy raised over 95% and continued to increase
10 apple trees, non-treated with chemical insecticides, placetlll the last day of the triaAnother fungal insecticide Preferal

in two neighbouring rows @ble 1).The treatments were WG had a poor action on the first day after treatment, but
started on 15.09, 01.10. and 15.10 and in 2006 were repeated a%ier the next two days reached the efficacy similar to
days after treatment. The results were evaluated in spring dilaturalis. Later on its efficacy steadily increased, and even
the next yeaby checking the incidence of colonies of aphids at the lower concentratiof.@%) exceeded 90%.

on branches of the treated and untreated trees. Full ha”@xperimentswith direct treatmentsof Aphisspiraecola
defoliation of trees, which were not treated with insecticides,

was executed at the same three dates as the kaolin treatmerﬁéj.th botanical insecticides, Ned¥mal T/S and Pyretrum FS

The design of the experiment and evaluation of results wa&C. were .ineffecf[ive against spiraea aphld,'at the “S?d
also the same as for the experiment with Surréid concentrations (Fig. 3). Probably there are differences in

Figurel. Efficacy of plant-based insecticide against nymphs Figure 2. Efficacy of microbial insecticides against nymphs
and adults ofD. plantaginea andA. spiraecola and adults oD. plantaginea
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Figur e 3. Efficacy of plant-based insecticide against nymphsFigure 4. Efficacy of microbial insecticides against nymphs

and adults ofpiraea aphidA. spiraecola and adults ofpiraea aphidA. spiraecola
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susceptibility of rosy apple aphid and spiraea aphid in reIatiorEXperimemSon autumn treatmentsfor control of Dysaphis
to this kind of insecticides. Trying to use these insecticidespantaginea

in higher concentrations would be economically unjustified.
Therefore, the search for another strategy of non-chemic
control of A. spiraecola must be undertaken

The experiments with kaolin containing repellent Surréund
a\NP were carried out in two consecutive years. The results
corresponded with the data reported by Romet (2004); Birgel
Application of fungal insecticides was more successful. Thegt g (2005). The repeated, double applications of Surrbund
efficacy of Naturalidwas increasing from the first till the last \y/p (applied in the first year of study — autumn 2006)
day of the experiment. The results were unsatisfactory Withsigniﬁcanﬂy reduced the number of females of rosy apple
the concentration of 0.1%, but at the concentration of O-Zc’/‘aphid in autumn and consequently the number of winter eggs
the efficacy exceeded 90% on the fifth and seventh day aftegng hatched fundatrices. The treated trees remained without
treatment (Fig. 4). The insecticide Preferal WG was VelYany aphid colonies in the following springae 1). Single
efficient againstA. spiraecola, despite its delayed action, kaolin treatments (employed in the second year — autumn
used in the higher concentration (0.3%) even as early as 08007) were less ffctive. Aphid colonies were found on some
the third day after treatment, whereas in the loweryees in spring of the next year in all variants (dates of

concentration (0.2%) on the fifth dabhe results obtained  gppjication of SurrouriVP) albeit the aphid colonies were
justify including both fungal insecticides under study into

the programme of non-chemical control of the spiraea aphid.

Table 1. Effect of double or single autumn treatment of 0.3&roundWP againstDysaphis plantaginea

Trees in a row (by consecutive numbers) treatembtini 2006 and once in 2007, on different dates
1] 2] 3] 4] 5] 6] 7] 8 9o 1d 11 1 18 14 15 @6 J7 |18 [19
treated in 2006 on 15.09 iand n 2007 on 15.09 @93 treated in 2006 on 15.10 and in 2007 on 15.1(BarkD

control (untreated) | treated in 2006 on 01.10 and in 2007 on 01.10 GrkD1 | control (untreated)
Trees in a row (Dy consecutive numbers) with apbidnies in spring (23.04.2007)
after a double treatment in autumn 2006

1] 2 3 4 5 6 7 8 9 109 11 1 13 14 15 16 |17 (18 |19

+ + + + + +

Trees in a row (by consecufive numbers) with apbidnies 1n spring (12.04.2008),
after a single treatment in autumn 2007

1( 2 3| 4 5 6| 7/ 8 9 19 11 1» 13 14 15 16 (17 |18 |19
+ + + + + + +

+ | + + + + + + + + +
Legend: + trees with coloniesdfplantaginea
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less numerous on the trees treated at the latest date, i.e. in tRgigoroy, S. 1980Aphidsand their control. Zemizdat, Sofia,
middle of OctobeAfter earlier applications trees were infested Bulgaria. 285°P.
as heavily as the untreated control. Hohn, H., Graf, B. and Hopli, H. 2003. Control of rosy apple

The experiments with defoliation by hand gave the result ~&Phid Oysaphisplantaginea) in fall - preliminary results.
identical with the double treatments of SurrowP. No _Bulletin|OBC/wprs, 26(11): 59-64. .

colonies ofD. plantaginea in spring of the next year were Hohn, H., Hopli, H.U. and Graf, B. 1996. Quassia and neem:
recorded on the trees defoliated in autuat any dateThe exotic insecticides in fruit culturébst- und Weinbau,

results of these experimemgen an opportunity for another 132(3): 62-63. . )
strategy for control of rosy apple aphid. Peloy V. 1977 Aphids on apple and alfalfa and their natural

iesRastitelna Zashtita, (Sofia, Bulgari 2): 3-6.
The botanical insecticides Neekaal T/S (azadirachtin) in enemieskast ena Ita, (Sofia, Bulgariaps(2): 3-6

) . Rasheva, D. andndreey R. 2007 Aphis spiraecola Patch.
concentration 0.5% and Pyretrum FS EC (pyrethrum) in v Pnis p

) . Hemiptera: Aphididae) —a new pest on apple in Bulgaria.
concentrations 0.05% or 0.1% show an excellent effectiveness ,(Acta Eﬁ)wtomol o%i ca Bul)gari ca. 13?1 2): 91?87 9

againgtDysaphis plantagi nea, b ut were ipgffective again.st Romet, L. 2004. The position of the autumnal control strategy
A. spiraecola. The microbial insecticides Naturadis for apple ash aphidruit-Belge, 72: 124-129

(Beauveria bassiana) and Preferal WG Raecilomyces Schulz. C.. Kienzle. J. and Zebitz. G\WP 1997. Efects of
fumosoroseus) had a delayed initial ffct. Howeverstarting diffe,ren,t NeenA,zaI-formuIation,s on apple aphids and
from the fifth day after treatment, these pesticides showed a Aphis fabae Scop. In:Practice oriented results on use
very good effectiveness agaimstspiraecola and excellent and production of neem ingredients and pheromones.
effectiveness againdd. plantaginea, when appliedn Proceedings ofB\orkshopietzlar Germany81-92PP.

concentrations 0.2-0.3%wo treatments with kaolin : . : : o
- N . L UC (University of California), 2008. Rosy apple aphid in UC
containing product, Surrouf¥P, in October significantly pest management guidelines On-line: http://

reduced the number of winter eggshfplantaginea — as www.ipm.ucdavis.edu/PMG/r43015:html

successfully as defoliation of apple trees. Single kaolinWyss E. and Daniel. C. 2004 f&éts of autumn kaolin and
treatments were ineffective. pyrethrin treatments on the spring populatioBysaphis
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