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THE EFFECT OF WATER EXTRACTS FROM ARTEMISIA ABSINTHIUM L. ON FEEDING
OF LEPTINOTARSA DECEMLINEATA SAY. LARVAE

Summary

The aim of this study was to determine the effeataber extracts from dry and fresh matter of Artg@enabsinthium L. on

feeding of Leptinotarsa decemlineata Say. L2 stag@e. Dried extracts were prepared in concentras of 2%, 5% and
10%, while the fresh plant in concentrations of 1@@% to 30%. Larvae feeding intensity assessmaatoarried out by

dipping leaves of potato in respective solutionthefextracts, and then determining the weighbofifeaten by larvae, and
changes of larvae body weight once a day. In aglijtabsolute deterrence index and palatability ineeere calculated.

The results of the experiment show that the exdrptpared from both dry and fresh matter at thghbst concentrations
(10% and 30% respectively) contributed to the geetiteduction of the larvae feeding and significd@treased their body
weight. With increasing concentrations of extrdoten both fresh and dry matter, their deterreneeffon the tested larvae
was usually increasing while the value of palati#pihdex was decreasing.
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WPLYW WODNYCH WYCI AGOW Z BYLICY PIOLUNU ( ARTEMISIA ABSINTHIUM L.) NA
ZEROWANIE LARW STONKI ZIEMNIACZANEJ ( LEPTINOTARSA DECEMLINEATA SAY.)

Streszczenie

Celem przeprowadzonych baidhyto okreglenie oddziatywania wodnych wygiéw z suchej swiezej masy bylicy piotunu
(Artemisia absinthiunk..) nazerowanie larw L stonki ziemniaczanej (Leptinotarsa decemlinesag). Wycigi przygoto-
wano w sgzeniach 2, 5 i 10% dla suchej masy oraz 10, 20 i &swiezej masy. Ocena intensywitd zerowania larw
zostala przeprowadzona poprzez moczesee Ziemniakoéw w roztworach odpowiednich wggdiw, a nastpnie okr&lenie
masy pokarmu zjedzonego przez larwy oraz zmiany iohsciala, z cgstotliwascig raz na dob. Dodatkowo obliczono
bezwzgldny wskanik deterentnéci i smakowitéci. Na podstawie badastwierdzonoze wycigi sporzidzone zaréwno
z suchej, jak i zéwiezej masy w najwgszych stzeniach przyczynity sido najwiekszego ograniczenierowania larw oraz
spowodowaly istotny spadek masy ich ciata. Wrazzzestem gtenia wycigdw z suchej oraz zaiezej masy najczciej
zwigkszalo st takze ich deterentne oddziatywanie w stosunku do amalinego szkodnika, a t@kzmniejszata giwartasé
wskanika smakowitéci.

Stowa kluczowewyciqgi roslinne, ochrona biologiczna, bylica piotun, stonkeraniaczana

1. Introduction Say. L2 stage larvae used for the analysis atrileoé June
2014 were collected. The experiment was carriedrotite
laboratory, in six replicates. Extracts from dryttaa(DM)

of Artemisia absinthiuni. were prepared at concentration
conventionally adopted as 2%, 5% and 10% (driedtpla
cold double-distilled water in proportions of 2:102100
and 10:100) and at concentration of 10%, 20% afd R0
fresh matter (FM) (fresh above-ground parts of {gan
cold double-distilled water in proportions of 1001@20:100

Colorado potato beetle Léptinotarsa decemlineata
Say.) is one of the most dangerous pest of potatnésit
can also damage other plants of the Solanaceadyfhiei
tomatoes and eggplants. Both adults and larvadaraful
because they feed on the above-ground parts gfléms.
Their harmfulness is associated primarily with hgttility
and voracity. Yield losses caused by feeding of plast can

- 0,
reag\h ul?cg)tigr? %? f:)r%;'nzil'als is one of the most popula and 30:100). Extracts were stored in the dark amréem-
PP pop perature over a period of 24 hours. After this gerihey

methods to protect plants againiseptinotarsa decem- X X , .
lineata Say. but these pests are often able to immunize fgere filtered through filters paper and immediateded to

; . . erform the experiments. Potato leaves were dipjped
the active substanceg contained in thes_e_prodapts].[ln g seconds in anpadequate plant extracts and iiﬁ(—:clljsplva:::f
add_|t|on, due to the r'SkS. posed by pest|C|_de5th‘erWhoIe ter which was a control object, and then driedbatm tem-
e_n\_/lronm_ent, non-chemical methods which may equa”)f)erature. The test was carried out in Petri dishaed, as a
limit feedl_ng of th_ese pests are currently soughs]. substrate wet filter paper was used. In each adishleaves

The aim of this study was to determine th? .efﬁw"?" of potato, suitable for a specific object were pthand then
ter extracts from dry and fresh matter Aastemisia absin-

thium L. on the feeding of.. decemlineatsSay. L2 stage two L. decemlineat&ay. larvae (L2) were introduced.
larvae. Furthermore absolute deterrence index aaldt-p In determining the effect of extracts Af absinthiurL.
ability index were calculated. on L. decemlineateSay. food weight eaten by larvae and
changes of larvae body weight once a day were lestial.

In addition, values of palatability index as theqemtage
Fresh leaves of potato amgptinotarsa decemlineata ratio of the weight of leaves eaten in individubjexts to

2. Material and methods
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the percentage weight of leaves eaten in the conteoe
calculated. Furthermore absolute deterrence indeichw
takes into account the relationship between theghtedf
leaves eaten by larvae in the individual objectd &me
weight of leaves eaten in the control was estadtiFH:

Bwd = [(K-T) : (K+T)] - 100,

where:

Bwd - absolute deterrence index,

K — weight of leaves eaten in control [mg],

T — weight of leaves eaten in individual objectg]m

1)

The obtained results were then subjected to aisabys
STATISTICA 10.0 software. The significance of diffe
ences between the means were tested by univanatgses
of variance, and the means were differentiated isjd¥’'s
LSD test ab. = 0.05.

3. Results and discussion

The use of plant extracts to control or limit feeding
of pests is increasingly important, especially lseaof the
safety of this method for all living organisms afud the
environment [6].

In this experiment extract prepared from dry nratie
A. absinthiumL. at the highest concentration (10%) in all
terms of observations contributed to a significdetrease
in the weight of food eaten by the larvad oflecemlineata
Say. (Table 1). After the end of the experiment wheght
of leaves eaten by larvae in this object reached 81y and
was over 60% lower than in the control. Similarulegities
were also reported in the case of the extract firesh mat-
ter at concentration of 30%, however, statisticaiignifi-
cant differences in relation to the control objenty in the
first two terms of the observations were observéten the
weight of food eaten by larvae was lower by 20 mg a
14.8 mg respectively. Other extracts had no sigaifi ef-
fect on the analysed parameter.

Table 1. The effect of extracts froArtemisia absinthium
L. on the food weight eaten by the larvaeleptinotarsa
decemlineaté&ay. [mg]

Tab. 1. Wptyw wyggéw z bylicy piotunu na magpokarmu
zjedzonego przez lapmstonki ziemniaczanej [mg]

. Time
Object 8h 20h 44 h 68 h

C 333b | 3620 68.6 b 85b
DM 2% | 3290b | 415D 58.9 b 74D
DM5% | 136ab| 252ab|  46.0ab| 502 4db
DM 10% | 95a 153a 247a 3144
FM10% | 423b | 549D 674D 83,11
FM20% | 369b | 49.8b 683b| 7L7ab
FM30% | 103a | 214a 34,7ab| 445 4b

C - control, DM — dry matter, FM — fresh matter. W for
individual terms of observations marked by diffdréetters are
statistically different¢ = 0.05)

Source: own work Zrodlo: opracowanie wiasne

Adverse effect of the highest concentrations ef éh-
tract of A. absinthiunL. on theL. decemlineat&ay. larvae
feeding was probably due to the chemical compasitid
the tested plantA. absinthiumL. contains flavonoids, tan-
nins, organic acids, mineral salts, as well as @pprately
0.5% of essential oil, which components are thujquie|-
landrene, pinene and other compounds [8]. Tabacl®jik
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showed that flavonoids are acting as a naturakticsdes,
limiting feeding of pests. Tannins, in turn, aredcterized
by a toxic effect against some insects, which soeaisted
with initiation of reactions leading to the fornmatiof large
amounts of reactive oxygen forms [10] and with Inifdn
of the activity of many enzymes [11]. However,stdiffi-
cult to determine the significance of the individeam-
pounds because the effect of secondary metabalites-
sect does not result from the interaction of thdividual
substances but they affect the insects as a mixitiral
those chemical compounds, as emphasized by mahgraut
[12, 13].

Extracts prepared from both dry and fresh mattethe
highest concentrations (10% and 30% respectivels)l terms
of observations resulted in a significant decreas¢arvae
body weight compared to the control object (TableStub-
zero values of the analysed parameter in thesetshjelicate
that the weight of larvae body got lower in thetipatar terms
of observation. In addition, it was observed tlitrat4 hours
from the setting up the experiment, extract from matter at
concentration of 5% and from fresh matter at coinagon of
20% also contributed to a significant decreasénénvialue of
the selected parameter.

Studies on the effect of water extracts from heerba
plants forL. decemlineataSay. larvae feeding were also
conducted by other authors. Lamparski and Wawrkynia
[14] found that extracts from dry matter @eranium
pusilumL., Geranium robertaniuni. and Pelargonium x
hortorumBailey at concentration of 10% resulted in weight
body loss of larvae by almost 70% after 48 hourgrdet
from dry matter ofA. absinthiumL. at concentration of
10% used in our experiment also caused weight hask/
of larvae by nearly 64% after 44 hours. In otherdis
Lamparski and Wawrzyniak [11] also confirmed thatev
extracts fromPelargonium x hortorunBailey at concentra-
tion of 10% caused a reduction in body weight oflecem-
lineata Say. larvae of about 23 mg compared to the control
object.

Table 2. The effect of extracts froArtemisia absinthium
L. on changes in larvae body weight [mg]

Tab. 2. Wplyw wyggéw z bylicy piotunu na zmiany masy
ciata larw stonki ziemniaczanej [mg]

. Time
Object 8h 20h 44 h 68 h

C 8,2b 6,8 b 13,4 c 9,7b
DM 2% 6,4 b 6,4b 5,3 bc 3,9 ab
DM 5% 0,6 ab 2,6 ab 0,2 ab 1,1 ab
DM 10% -0,2a -1,0a -0,4 a -16a
FM 10% 4,0 ab 74b 3,8 bc 45b
FM 20% 5,2 ab 2,3ab 16b 3,1ab
FM 30% -0,2 a -1,2a -0,8 a -1,2a

C — control, DM — dry matter, FM — fresh matter. Wd for
individual terms of observations marked by diffdréstters are
statistically different¢ = 0.05)

Source: own work Zrodio: opracowanie wasne

All extracts used in our experiment were charaoter
by inhibitory effect on feeding of analysed pest eas-
denced by the positive values of absolute deteerémdex
(Fig. 1). The highest values of this index aftex #pplica-
tion of extract from dry matter at concentrationl6f6 and
extract from fresh matter at concentration of 30&ewob-
tained (46.0 and 31.3 respectively). With incregsoon-
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centrations of extracts from both fresh and drytematheir
deterrent effect on the tested larvae usually r&milar
results were obtained by Wawrzyniak and Lamparsk],[
who studied the effects of extracts from herbahtdaon

feeding ofL. decemlineateSay. These authors found that

increase of extracts’' concentration fr@cimum basilicum

reduced the value of this index by about 0.2 iatieh to
DeroceraslaeveMull. In our experiment it was also found
that with increasing concentrations of the analysetdacts
the value of palpability index decreased.

There have been only a limited number of stud@s c
ducted to the date on the effect of water extramnfA. ab-

L. and Origanum majorana. caused a reduction of adult sinthiumL. on feeding of pests. The literature shows that

beetles feeding, while extracts fr@aponaria officinalid..

and Thymus vulgarid.. — a reduction of larvae feeding.

These same authors in other studies [11] foundetkiafcts
from Pelargonium x hortorunBailey andGeranium san-
quineumL. at concentration of 10% inhibited mostly the

only the effect of essential oils extracted frons ghlant has
been evaluated. However essential oils are chaizateby
a higher concentration of the compounds than caiomed

water extracts. Essential oils frofn absinthiumL. at con-
centration of 0.04 mgm? influenced mortally ofTetrany-

decemlineateSay. larvae feeding, and calculated values ofthus urticaeKoch [18], and their effect was dependent on

absolute deterrence index were approximately 50.
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the rate and the method of their extraction. Otghors
found that essential oil at ratg9™ of air after 48 hours
contributed to 80-90% mortality @itophilus granariud..
[19]. The essential oils of other plants belondinghe As-
teraceae family are characterized by the strongcitgx
against storage pests [20-23phis gossypiiGlover and
Thrips tabaciLindman [24].

4. Conclusions

1. Extracts prepared from both dry and fresh matteh.of
absinthiumL. at the highest concentrations (10% and 30%
respectively) contributed to the greatest reductiérthe

L. decemlineataSay. larvae feeding and significantly de-
creased their body weight.

Source: own work Zrédto: opracowanie wtasne 2. With increasing concentrations of extracts fromhbot

Fig. 1. Absolute deterrence index
Rys. 1. Bezwzglny wskanik deterentngci

Palatability index in all analysed cases was lotian
1, which indicates that the loss of leaf area caumd._. de-

cemlineataSay. larvae feeding was lower in objects wit
extracts fromA. absinthium_. comparing to the control ob-

ject (Fig. 2).
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Source: own work Zrodto: opracowanie wiasne

Fig. 2. Palatability index
Rys. 2. Wskimik smakowitgci

The highest value was observed in the object,hichv
extract from fresh matter at concentration of 1086 wsed.
It indicates that this extract the least restricteelding of
larvae. Meanwhile, the lowest value of palpabilibgdex
was registered after applying the extract from mhgtter at
concentration of 10% (0.18). Dankowska [16], Dangkav
and Robak [17] found that the increasing concepimabf
brews from the leaves dRhododendronsp, Abies alba
Mill. and Lycopersicon esculentuiill. from 5% to 10%
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fresh and dry matter, their deterrent effect ontésted lar-
vae usually increased while the value of palatgbitidex
decreased.

3. The use of plant extracts may be an effective waet
duce feeding of pests, however, due to still lichitesource

hof available literature research in this area sthdag con-

tinued.
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