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ASSESSMENT OF THE EFFECTIVENESS OF PLANT-DERIVED PESTICIDES IN CON-
TROLLING THE BLACK CHERRY APHID Myzus cerasF. IN ORGANIC GROWING OF
SWEET CHERRY

Summary

In 2013-2014, a study was conducted to assessftbetiegeness of plant extracts in controlling thadk cherry aphid
(Myzus cerasi F.) in an ecological orchard. Thetédsdecoctions were prepared from the field hoik€Equisetum ar-
vense), white mustard (Sinapis alba), Indian mus{@rassica juncea), garlic (Allium sativum) and tivood of Quassia
amara. In addition, an extract from the seeds adkachta indica and horticultural potassium soapre also tested. The
used extracts showed to have varied influence dmndamortality. The highest mortality rates were ahed with the Q.
amara decoction (50% — 2013, and 63.4% — 2014)thedAzadirachta indica extract (45.5% — 2013, a8dr4o — 2014).
The other extracts had less influence on the migrtaf the black cherry aphid, which ranged frort % 32.2%.
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OCENA SKUTECZNO SCI PREPARATOW RO SLINNYCH W ZWALCZANIU MSZYCY
CZERESNIOWEJ Myzus cerasF. W EKOLOGICZNYM SYSTEMIE UPRAWY CZERE SNI

Streszczenie

W latach 2013-2014 oceniano skutecznpreparatow rdglinnych w zwalczaniu mszycy czarewej (Myzus cerasi F.)
w sadzie ekologicznym. Zastosowano przygotowanetasnym zakresie napary z ziela skrzypu, nasioczyoy bialej

i sarepskiej, gtéwek czosnku oraz wywar z drewzawu Quassia amara. Dodatkowo zastosowano gotogmmaty, eks-
trakt z miodli indyjskiej (Azadirachta indica) orazydto ogrodnicze potasowe z dodatkiem wrotyczka¥éno zrénico-
wany wplyw zastosowanych preparatow snaiertelng’¢ mszycy. Najwigz; smiertelnoi¢ w obydwu latach prowadzenia
badai zanotowano dla wywaru z Quassia amara, ktora wslai60% (2013) i 63,4% (2014) i nieznaczniésmi dla eks-
traktu z miodli indyjskiej (Azadirachta indica)0ka wyniosta 45,5% (2013) i 49,7% (2014). Pozostakparaty wykazaty
zdecydowanie mniejszy wplyw fmiertelng¢ mszycy czesaiowej, ktéra ksztattowatasiod 7,1 do 32,2%.

Stowa kluczoweMyzus cerasi, wyggi i napary ralinne, zwalczanie mszycy, sad ekologiczny

1. Introduction

The black cherry aphidMyzus cerasF.) is commonly
found in Poland [42] and other European countrag]
also in some parts of Asia, Australia, New Zealamd
North America [4, 5, 18, 30, 35, 38]. It is a hololic and
heteroecious (host-alternating) species [42]. tnahtumn,
females of the cherry aphid lay their eggs at theebof
buds, in crevices of the bark, and on young shfitsin
the spring, wingless individuals hatch from the sgand
develop quickly. In the initial period, they feed the buds,
gradually moving to young leaves and shoots [3Tkarly

[10, 20, 30, 42]. The presence of this aphid spede
commercial orchards brings with it a number of siskhe
feeding activity of cherry aphids on leaves and ngpu
shoots causes them to become severely twistedpitishi
their growth, and sometimes leads to witheringda]. It
may also cause fruitlets to grow smaller and f#il[84].
Increased incidence of the cherry aphid in orclmanderies
causes large losses resulting from the dying ofvtirapi-
ces of maiden sour cherry and sweet cherry treesT &
risk threshold for this pest in production orcharsisone
tree with colonies in a sample of 50 trees [13, 34]

In agriculture, plants for controlling harmful irde

summer, winged individuals migrate to secondaryt hoshave been used for thousands of years. For examptlee

plants [3, 21]. In Poland, the black cherry aphigjnates
from sour cherry and sweet cherry trees to vari®abum

times of ancient China and the Roman Empire, clmysa
themums (Chrysanthemum spp.) were used for this pur

andVeronicaspecies [42]. In areas where the cherry aphighose. Agricultural textbooks of the seventeenthtumgn

occurs, excluding Poland, several dozen specieseodn-
dary hosts of this pest are distinguished [3, &8the au-
tumn, the adult winged individuals of the chernhigpmi-
grate from their summer hosts to sour cherry andesw
cherry trees, on which they lay overwintering efjs In
Poland, this pest can produce from a few to a dozenore
generations in one growing season [28]. Aphids fonm
largest group of virus vectors. It includes morant200
species of these pests, which transmit a totalvef @00
plant viruses [17]. The black cherry aphid is cdesid to
be the most commonly occurring virus vector worldisvi
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contained advice on how to use plants to proteablar
crops. Over the last decades, in addition to ekltense-
search on synthetic pesticides, studies have asa bon-
ducted on the insecticidal properties of substarmms
tained in plants [14]. In Poland, studies of thipe were
conducted already in the 1970 by Witkowski W.,eMi
kiewski R. and Janowicz J. [1]. The developmendrgianic
farming, which has increased interest in prepanatiof
plant origin was a further stimulus. The lack ofml pro-
tection products intended for controlling aphidsologi-
cal agriculture in Poland [43] was the reason fenfgrming
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assessments of the effectiveness of various plenvetl
preparations in reducing the numbers of the blaudrry
aphid under organic orchard conditions.

2. Material and Methods

The study was conducted in 2013-2014 in the 10 EX

perimental Ecological Orchard in Nowy Dwor-Parce&ar
Skierniewice. In 2013, the colonization of sweeterci

trees by the black cherry aphid made it possibleatoy out
the experiment under field conditions; however, pde-
velopment of colonies was observed. The experiment

sisted of a total of 112 trees, with 16 trees ichesombina-
tion (4 replicates with 4 trees each). Treatmergsewper-
formed three times at 7-day intervals using a nioéor
backpack sprayer able to deliver 750 litres of waykig-

uid per 1 ha. After the treatments, the numberest colo-
nies in all the combinations was assessed and sangpl

leaves and shoots with cherry aphid colonies wexe c

lected. The leaves were assessed in terms of amdrility
using a stereomicroscope. In 2014, because of ya wer
even distribution of colonies in the experimentaittpf the
orchard, it was not possible to perform the expentmn
the field. Shoots with colonies were therefore affitfrom
the trees inhabited by the cherry aphid, and orsémee day
they were sprayed with previously prepared plamived
preparations. In each combination there were eigbbts
with aphid colonies. Aphid mortality was assessker a3
hours using a stereoscopic microscope. The tredsnmen
volved the use of own plant decoctions and infusicas
well as ready-made preparations of plant origirbdth ex-
periments, a total of 7 combinations of preparatiorere
tested: (1) infusion of field horsetail, (2) infasi of garlic
bulbs, (3) horticultural potassium soap with thelidn of
tansy, (4) infusion of white mustard seeds, (5)od&on
from the wood ofQuassia amaraL.) bush, (6) extract
from the seeds of the neem tre&zddirachta indical.),
and (7) the control. In 2014, an eighth combinatioas
added — an infusion of Indian mustard seeds. Thalts
the mortality rates of the black cherry aphid, wstatisti-
cally analyzed by analysis of variance, which was-p
formed on numerical data transformed with the Bfims
mula. The results were compared with Statisticasafi-
ware using Duncan’s test at p = 0.05.

3. Results and Discussion

The plant-derived preparations used to controbiaek
cherry aphid showed varying effects on the mostaitin-
dividuals of this pest. In both years, the highagshid mor-
tality was obtained following the applications bEtQuas-

Table 1. Mortality of the black cherry aphibllyzus ceragi
following the use of plant-derived pesticides il20

Tab. 1.Smiertelnoi¢ mszycy czesaiowej po zastosowaniu
preparatéw rd@linnych w roku 2013

A Percentage
Combination of dead aphids
Control 3,0a
Horticultural potassium soap with
o 11,8b
addition of tansy
Infusion of field horsetail 125b
Infusion of garlic bulb 229¢c
Infusion of white mustard seeds 32,3c
Extract from the seeds of Neem 455 d
(Azadirachta indicg '
Decoction from the woods of
. 50,0d
Quassia amaraush

Source: own work Zrodio: opracowanie wiasne

Table 2. Mortality of the black cherry aphiblyzus cerasi
following the use of plant-derived pesticides irl20

Tab. 2.Smiertelnoi¢ mszycy czefaiowej po zastosowaniu
preparatéw rd@linnych w roku 2014

L Percentage

Combination of dead aphids
Control 39a
Infusion of field horsetail 71b
Infusion of Indian mustard seeds| 215¢c
Infusion of white mustard seeds 23,1cd
Horyg:ultural potassium soap wit 26.1 de
addition of tansy
Infusion of garlic bulb 275e
Extract from the seeds of Neem 297§
(Azadirachta indicg '
Decoction from the woods of 634 g
Quassia amaraush '

Source: own work Zrodio: opracowanie wiasne

Arnaudov and Kolev (2009) [6] list 10 sweet checuyti-
vars with varying susceptibility to the black cheaphid,
but each of them is colonized to a lesser or greattent.
Another method of reducing populations of aphidgruit
crops recommended by Wiech et al. (2001) [46] idek
cutting off the shoots colonized by aphids, whilge® and
Graber (1995) [41] recommend abundant flushing hef t
colonies with water and sprinkling them with sililaur.
Removal of the youngest shoots with aphid colohias a
negative impact on the development of cherry teaes is
very time-consuming in large areas. The black ghaphid
can also be controlled with various types of prapans of
plant origin. For many years research has beenumted
worldwide on the use of plants in crop protectidacobson
(1958, 1975) [25, 26] lists over 4,400 differenesies of

sia amara(L.) decoction and extract from neem seeds. 'rblants with insecticidal or repellent propertiesutka

2013, the resulting mortality rates were 50% andb%b
(Table 1), and in 2014 — 63.4% and 49.7%, respelgtiv
(Table 2). The other preparations, including théagsium
soap, were less effective. The use of the garfigsion con-
tributed to the mortality of aphids at a similavééin both
years, whereas the infusion from the horsetail @dowef-
fective. The largest variation in the results whtamed for
the horticultural potassium soap.

In the absence of available plant protection petslfor
organic fruit-growing to control the black cherrghéd, the
selection of cultivars may be one of the methoda\afid-
ing colonization of sweet cherry trees by this pest
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(2013) [19] describes the possibility of using #esential
oils of plants to control pests. The oils used hsas those
of lavender Lavandulal.), goosefoot Chenopodiuni.),
neem, or peppermint, produced varying effects enntior-
tality of aphids, or showed repellent propertiesrsgi and
Kania (2010) [12] described the high efficacy of #ssen-
tial oil of coriander and petitgrain (bitter oran@#trus au-
rantiumvar.amaral..) in the control of the glasshouse po-
tato aphid Aulacothum solanKaltenbach), while Kasiimi
et al. (2012) [29] using the essential oils of tiey(hymus
satureioidesCoss. & Ball.), oreganoQriganum compac-
tum Benth.) and neem obtained a 60-90% mortality of
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aphids occurring in the cultivation of watermelokpart
from essential plant oils, various kinds of extsaatecoc-
tions, infusions, or liquid manure have been usecontrol
aphids. Wasina (1986) [45] lists white musta&In@psis

96% also in relation to the bird cherry-oat aphidi dhe
rose-grain aphidMetopolophium dirhodurivik.). The ex-
periments conducted by us in 2013-2014 confirmedver
lidity of the use ofQuassia amardor controlling the black

alba L.) and three varieties of garlic: the common garli cherry aphid in the ecological cultivation systémPoland,

(Allium sativumL.), the ramsonsA. ursinumL.) and the
victory onion @. victorialis L.), while Boczek (1992) [11]
includes the blue monkshooAdonitum napellus.), basil
(Ocimum basilicurm_.) and the cultivated tobaccdNico-

the organic farming rules for controlling aphidsmpg the
use of horticultural potassium soap, which is ayfaicid
potassium salt (soft soap) authorized for use énBb [15].
Dancewicz (2011) [16] had demonstrated a satisfagter-

tiana tabacumlL.); Legutowska (2004, 2009) [32, 33] de- formance of horticultural soap supplemented withean

scribes the common nettldJitica dioica L.), the field
horsetail Equisetum arvensd..), the common yarrow
(Achillea millefoliumL.), the common garlic, eldelSam-
bucus nigralL.), chamomile Katricaria chamomillaL.),
dandelion Taraxacum officinaleF. H. Wigg) and onion

tract of garlic and tansylr@naceum vulgare.) in reducing
the feeding activity of the green peach aphid. @asts did
not confirm the usefulness of soap for controllihg black
cherry aphid.

(Allium cepal.), while Suter and Graber (1995) [41] add 4. Conclusions

decoctions fromQuassia amarand rhubarbRheun). The
experimentally used decoctions, infusions and etarpro-
duce different effects on aphids. Acheremowicz &
(1988) [1] used in their study extracts from 22npdaand
applied them under laboratory conditions againstgteen

The results obtained in the course of the studfico
the suitability of theQuassia amaradecoction and neem
extract for controlling the black cherry aphid. Thse of
infusions from the greens of horsetail, seeds otenvand

peach aphid Mlyzus persicaeSulzer), the cabbage aphid Indian mustard, and from garlic bulbs does not poadthe

(Brevicoryne brassicak.) and the black bean aphidghis

expected results of an effective reduction in thenber of

fabae Scopoli). The researchers obtained the highest effaphids on sweet cherry trees. Of a dubious nasuaso the

cacy, of up to 100%, in controlling these aphidsusing
extracts from sageS@lvia officinalisL.), wormwood Ar-
temisia absinthiunk.), the cultivated tomatd_fycopersicon

esculentuni..), the field horsetail and the common garlic.

Bozsik (2007) [12] obtained a considerable decréasbe
number of cherry aphid colonies after using a fernee
extract of nettle Yrtica dioicaL.). Jankowska (2008) [27],
in turn, showed a significant reduction in the catation
of white cabbage by the cabbage aphid after thécapipn
of an aqueous extract of French marigoléddates patula
nanal.). Kordan et al. (2013) [31] found no effect diet
use of fenugreekTfigonella foenum-graceurh.) on the
pea aphid Acyrthosiphon pisuriiarris). Bahar et al. (2007)
[8] studied the effects of extracts of tobacco,mggarlic,
eucalyptus EucalyptusL’Heritier) and mahoganySwiet-
eniad on the mortality of the black bean aphid. Depegdi
on the extract used, the obtained mortality ratged from
25 to 73%. To control aphids in wheat crops, Igbiahl.
(2011) [24] used extracts of the sweet orar@jérs sinen-
sisL.), spiny gourd fMomordica dioicaRoxb.), wild garlic

(Allium vinealeL.), marigold (Tagetes spp.), chili pepper
(Capsicum frutescenk.) and the cultivated tobacco. The [1]

highest mortality of aphids was obtained after dpplica-
tion of extracts from tobacco (57.9%), garlic (3”® and
orange (65.69%). Sohail et al. (2012) [40] testexldffects
of extracts of garlic, neem and tobacco on aphatsiging
in tea cropsCamellia sinensi&.). They demonstrated high
mortality rates resulting from the use of theseraott —
52%, 61% and 89%, respectively. Andreev et al. §205]
obtained an efficacy of 95%, and Badowska-Czubilalet
(2010) [7] of 82.9-90%, in controlling the black ezhy
aphid by using extracts from the neem tree. Inpresent
study, the high effectiveness of garlic was notficored,
but the experiments did confirm the high effectess of

the neem extract§engonca and Briiggen (1991) [44] had

demonstrated under laboratory conditions the mipyrtal
rates of the grain aphiflacrosiphum avenaé.) and the
bird cherry-oat aphidRhopalosiphum padi.) at a level of
approx. 95% as a result of usinglaassia amaraxtract,
while Sallam et al. (2009) [39] achieved rates fr8&86 to
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use of horticultural soap for controlling this agliecause
of the wide variation in the results. When usingnoin-

house made preparations derived from plants, ooeldHibe
aware of their low and varied effectiveness destlie
promising reports in the literature. What influesidbe ef-
fectiveness of made-up preparations is the cheroaapo-

sition of the plants used, which can vary greadpehding
on the harvest date, cultivation and weather camdit In

addition, the effectiveness of self-prepared ddoost or

infusions is also affected by the very procesdefrtprepa-
ration. The best solution would be to use planta khown
chemical composition and derive preparations frownt
through technological processes with strictly dedirtech-
nical parameters. The unavailability of such prapans, or
other plant protection products, for use in orgdaitning

in Poland makes it vital to conduct further reshasa the
control of pests with the help of decoctions, iidas and
extracts from plants.
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