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THE EFFECT OF PEPPERMINT AQUEOUS EXTRACTS
ON COLORADO POTATO BEETLE

Summary

The aim of the study was to determine the effeagogous extracts from fresh and dry peppermintn¢hte piperita L.)
matter on the feeding of Colorado potato beetlepfinotarsa decemlineata Say.) adults (males andalesh and larvae
(Lo, Ls and L, stages). The experiment was conducted under latwyrabnditions in five replications. Extracts weyee-
pared at concentrations of 2%, 5% and 10% for datter and 10%, 20% and 30% for fresh matter. Pestling intensity
assessment was carried out by dipping leaves @t@ah respective solutions of the extracts, anehtletermining the
weight of food eaten by adults and larvae, and geanin larvae body weight once a day. The resulthe experiment
showed that extracts prepared from dry matter attitio highest concentrations (5 and 10%) and froestf matter at a
concentration of 30% significantly reduced the fagdf L, and L; larvae of the Colorado potato beetle. None ofdke
tracts was found to have a significant effect om fireding of potato beetle adults. Moreover, tiesHrmatter extract at a
concentration of 10% stimulated the feeding pfldrval stage. Dry plant matter extracts at two lmégt concentrations
caused a significant decrease in the body weiglht ahd L potato beetle larvae. On the other hangdlldrvae feeding on
the object where fresh peppermint extracts at acentration of 10% were applied were characterizgdabsignificantly
higher body weight gain than the larvae feedingtmncontrol.
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WPLYW WODNYCH WYCI AGOW Z MI ETY PIEPRZOWEJ
NA ZEROWANIE STONKI ZIEMNIACZANEJ

Streszczenie

Celem bada byto okrélenie oddziatywania wodnych wygdw przygotowanych zviezej i suchej masy rdly pieprzowe;
(Mentha piperita L.) ngerowanie dorostych osobnikéw (samic i samcéw) daam (stadium L, Lz i L) stonki ziemnia-
czanej (Leptinotarsa decemlineata Say.)sWiadczenie zostato przeprowadzone w warunkach &boyjnych w piciu
powtdrzeniach. Wyggi przygotowano w ateniach 2%, 5% i 10% dla suchej masylimoraz 10%, 20% i 30% dléwiezej
masy. Ocena intensyws§m zerowania szkodnikéw zostata przeprowadzona popreezenie lici ziemniakéw w roztwo-
rach odpowiednich wyggdéw, a nasipnie okré&leniu masy pokarmu zjedzonego przez osobniki doidatwy oraz zmiany
masy ciata larw, z estotliwascig raz na dob. Na podstawie przeprowadzonych badéwierdzonoze wyciygi sporzzdzo-
ne z suchej masy ety pieprzowej w dwoch najwszych stzeniach (5 i 10%) oraz wygl zeswiezej masy o gteniu 30%
przyczynity si do istotnego ograniczeni@rowania larw L i L; stonki ziemniaczanej. Nie stwierdzono natomiagywup
zadnego z zastosowanych wagdw nazerowanie osobnikéw dorostych analizowanego szkadrikco wecej wycig ze
swiezej masy o gteniu 10% stymulowalerowanie larw L. Wycigi sporzidzone z suchej masy w dwoch napeych st
zeniach spowodowaly istotny spadek masy ciata lanwll; stonki ziemniaczanej, z kolei larwy Aerujgce w obiekcie, w
ktérym zastosowano wyg zeswiezej masy o gteniu 10% charakteryzowalyesistotnie wysz; mag ciata ni larwy zeru-
jace w kontroli.

Stowa kluczowewyciggi wodne, mita pieprzowa, stonka ziemniaczana

1. Introduction are the extracts from herbs, which have a numbegrosf-

tive characteristics, including the availability @w mate-

rial, ease of preparation, low production costs.rébeer,

they do not accumulate in soil, water and the aphese

which makes them safe for people and the entireralat
environment [3, 9].

The peppermintMentha piperital.) is a plant of the
family Lamiacag produced by crossing two speci®en-
tha viridis L. andMentha aquaticd.. [11]. It is commonly
cultivated in Poland due to the possibility of lpimsed in
many different branches of industry [14]. In adufitito its
aromatic benefits, it also has biological and miedicprop-
erties [5, 6, 7]. Essential oil which accumulatesthe
leaves in an amount of 2.9% is the main and mogbitant
component of the peppermint raw material [20].

Throughout its growing season, the pot&olénum tu-
berosumL.) is subject to attacks from a number of pests
the most dangerous of them being the Colorado @di=¢é-
tle (Leptinotarsa decemlineat&ay.). Both the adult and
larval forms of that pest feed on the aerial paftplants.
Due to their high fertility and voracity, Coloradutato
beetles cause considerable damage to crop yielichwh
may reach up to 90% [12, 15, 22]. The use of thmesa
chemical products each year in order to reducetpbizetle
feeding results in the pests becoming resistatti¢aactive
substances contained in those compounds [1, 1%reth
fore, it is extremely important to search for nemgn-
chemical methods that would be equally effectiveeiduc-
ing the feeding of those pests [21, 23]. One exanmgre
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The aim of the performed study was to determiree thTable 1. The effect of extracts bfentha piperitalL. on the
effect of aqueous extracts from dry and fresh peppe leaf mass consumed by adultlafptinotarsa decemlineata
matter at various concentrations on the feedinGabrado Say. [mg]
potato beetle adults (males and females) and lditvad.;  Tab. 1. Wplyw wyggdéw z mity pieprzowej na maspo-

and L, stages). karmu zjedzonego przez imago stonki ziemniaczamgj [
2. Material and methods Object [ 12h | 24h | 48h | 72h
Males

The experiment was conducted in the laboratorfiva c 735 107.8 126.6° | 187.3°
replicates. Fresh leaves of potato dmgtinotarsa decem- DM 2% 75.6 108.1° 123.4° 186.2°
lineata Say. adults andj_Ls, L, stage larvae used for the DM 5% 71.3 97.6° 115.4 176.5
analysis at the beginning of July 2016 were coHdcEx- DM 10% 68.2 99.g° 117.8° 182.7°
tracts from dry matter (DM) oMentha piperital. were FM 10% 69.8 104.5° 125.4° 192.4
prepared at concentration of 2%, 5% and 10% (drladts FM 20% 718 105.3° 130.2 194.7F
+ cold double-distilled water in proportions of @ 5:100 FM 30% 65.9 95.3 112.7 169.7
and 10:100) and at concentration of 10%, 20% afdd {0 Females
fresh matter (FM) (fresh above-ground parts of {slah C 82 4P 111.4 152.2° 212.8
cold double-distilled water in proportions of 1001@20:100 DM 2% 84.3° 109.6 143.8° 207.4°
and 30:100). Extracts were stored in the dark atnréem- DM 5% 86.7 116.% 158.2 211.9
perature over a period of 24 hours, filtered thiotijers DM 10% 748 109.% 143.50 206.8°
paper and immediately used to perform the expetisnen| Fpm 10% 78.8° 107.6 1417 205.9°
Potato leaves were dipped for 3 seconds in an afiequ|™ Fy 209 81.2° 1085 142 8° 20380
plant extracts and in distilled water which wasatool ob- EM 30% 71.9 103.7 1396 1947

ject, and then dried at room temperature. Thewest car-
ried out in Petri dishes, and as a substrate et flaper C — control, DM — dry matter, FM — fresh matter. tifes for
was used. In each dish two leaves of potato, deitisiv a |nd|y|d_ual ter_ms of observations marked by diffarégtters are
specific object were placed and then one male, liemad ~ Statistically differentd = 0.05).
L, larvae (separately) and also twg and L; larvae ofL. Source: own work Zrddio: opracowanie wlasne
decemlineatavere introduced. In determining the effect of
extracts of M. piperita on pest feeding the leaf mass Table 2. The effect of extracts bfentha piperital. on the
consumed by adult and,LLs, L, larvae and changes of lar- |eaf mass consumed by larvaeleptinotarsa decemlineata
vae body weight once a day were established. Say. [mg]

The obtained results were then subject to analygis Tab. 2. Wplyw wygyéw z mity pieprzowej na maspo-
STATISTICA 10.0 software. The significance of diffe karmu Zjedzonego przez |arwy Ziemniaczanej [mg]
ences between the means were tested by univanatgsis

of variance, and the means were differentiated ishief's Object | 12h | 24h [  48h | 72 h
LSD test atx = 0.05. Larvae L,
C 413 56.7 75.6 102.5
3. Results and discussion DM 2% 36.3 53.2 71.4° 99.8
DM 5% 12.7 22.4 32.6' 41.6
The extracts used in this experiment, both thase p DM 10% 15.3 31.5P 308 44.8
pared from dry and fresh peppermint matter, didgeoter- EM 10% 40.% 49.4° 70.%¢ 6.5
ally have a significant impact on the feeding ofgbo bee- EM 20% 384 513 68.4° 94.%
tle adults (Table 1). The only exception was théraex EM 30% 19.6 30.8 50.7P 61.%
from fresh plant matter at a concentration of 30%icl Larvae L
significantly reduced the weight of food eaten lntapo C 519 815 1273 169.3¢
beetle males after 24 hours after the beginninghefex- DM 2% 503 80 ¢ 128.4 1728
periment, and the weight of food eaten by femaftes &2 DM 5% 47 8P 67 3° 919 1316

hours. It was also noted that irrespective of tkieaet type
and concentration, the feeding intensity in potaetle fe-
males was higher than in males during all phasekeobb-
servation.

The extracts prepared from dry peppermint matténea
two h|gh_est concentrations (5 an(_JI 10%) and _fro_n$h‘re c g 6" 92,39 14350 2168
peppermint matter at a concentration of 30% sigaiftly 5 e b & 5
reduced the feeding of,Land L; larvae of the Colorado DM 2% 59. 95. 138. 209.
potato beetle (Table 2). On the other hand, thay ma DM 5% 55.2 89'7ab 129.6 207.3
impact on the feeding of,lstage larvae. Furthermore, the DM 10% 623 93.6 1475 212.8
extract from fresh peppermint matter at a concéotraof FM 10% 718 101.8 163.8 2413
10% contributed to a significant increase in theghe of FM 20% 55.7 87.9 128.7 2122
food eaten by kstage larvae during nearly all phases of the__FM 30% 52.3 86.4 128.2 216.7
observation. After completion of the experimeng teight  symbols as in tab.1. *Values for individual ternfsobservations
of the leaves eaten by the larvae in that object alenost marked by different letters are statistically diéfiet @ = 0.05).
higher by 25 mg than in the control.

DM 10% 38.6 50.% 71.3 126.%
FM 10% 50.%° 78.9° 118.9 158.7°
FM 20% 48.6° 75.2 116.3 155.F
FM 30% 46.8° 64.7° 85.6° 117.8
Larvae Ly

Source: own work Zrodio: opracowanie washe
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Fig. 1. The effect of extracts &fentha piperital. on changes in larvae beptinotarsa decemlineataay. weight gain after
the end of the experiment (separately for eache}thgg]. *Values for individual larvae stagearked by different letters
are statistically differento(= 0.05)

Fig. 1. Wptyw wyeigdw z m¢ty pieprzowej na zmiany masy ciata larw stonki zietzanej po zakixzeniu déwiadczenia
(oddzielnie dla k&ego stadium) [mg]. *Warti oznaczone ghymi literamidla danego stadiumdzniq sie od siebie

istotnie przyn= 0,05

L, and L; potato beetle larvae feeding on the objectauthors [17,18] demonstrated the adverse

where dried peppermint extracts at a concentratidnand
10% were applied were characterised by a signifigan
lower body weight gain than the larvae feeding loa ¢on-
trol (Fig. 1). The extracts used in most casesrtadignifi-
cant effect on body weight gain in ktage larvae. Only the
extract from fresh peppermint matter at a concéntraof
10% caused a significant increase in the larvag bagght
in comparison to the larvae feeding on the cor{toglover
5 mg).

No research has so far been conducted to studgfthe
fect of aqueous peppermint extracts on the feedutiyity
of pests. However, experiments were carried oumesti-
gate the use of peppermint essential oils thathagacter-
ised by a much higher concentration of compounds the
traditional aqueous extracts. Peppermint essewfialis

tarragon Artemisia dracunculusL.) extracts and wild
thyme (Thymus serpyllunmi.) extracts on potato beetle
feeding. Furthermore, adult individuals proved torhore
resistant than larvae. Bigiaet al. [2] discovered that the
aqueous extracts of St John's wdiyericum perforatum
L.) at a concentration of at least 5% for dry matted 20%
for fresh matter reduced the feeding gfdnd L, larvae of
the Colorado potato beetle. Lamparski and Wawrynia
[10] showed that the extracts obtained from drytemaf
Geranium pusilumL., Geranium robertaniumL. and
Pelargonium x hortorunBailey at a concentration of 10%
reduced the body weight of potato beetle larvaendgrly
70%. In this experiment, also the extracts from dry

peppermint matter at a concentration of 5 and 10%

contributed to body weight decrease in dnd Lz larval

mainly composed of menthol (30%) and menthone (20%gtages. Other studies by Lamparski and Wawrzyn@gk [

and other components including isomenthol, isomllegd
camphor [20]. Cloyd et al. [4] demonstrated thappms-
mint essential oil results in over 80% mortality Riino-

also confirmed that the aqueous extracts fRefargonium
x hortorumBailey at a concentration of 10 % reduced the
body weight of potato beetle larvae by 23 mg comgpao

coccus citri(Risso). Momen et al. [13] found that it may the control.

have a toxic effect on the red spider mifetfanychus urti-
caeKoch) and mites of the famillPhytoseiidagas well as
reducing the number of eggs laid by the female dwiiint
essential oil at a concentration of 1% reducedabding of
the tobacco thripsThrips tabacilL.) [8] due to the presence
of menthol and menthone which have an inhibitorfeaf
on the feeding of crop pests.

Studies concerning the effect of aqueous extrfnots
herbs on the feeding of Colorado potato beetle vedse
carried out by other authors. Rusin et al. [16]vedmb that
aqueous wormwoodAftemisia absinthiunk..), extracts did
not in general have a significant impact on thaliieg of
potato beetle adults. However, highly concentratetiacts
from dry wormwood matter may reduce the feeding
potato beetle larvae as well as decreasing thely beeight
gain. Similar trends were noticed in the presempieexnent

4. Conclusions

1. The extracts prepared from dry peppermint matténeat
two highest concentrations (5 and 10%) and fronshfre
peppermint matter at a concentration of 30% sigaiftly
reduced the feeding of,land L; larvae of the Colorado po-
tato beetle.

2. None of the extracts was found to have a signifiedn
fect on the feeding of potato beetle adults. Moegpthe
fresh matter extract at a concentration of 10% wtbed
the feeding of L larval stage.

3. Dry plant matter extracts at two highest conceiunat
caused a significant decrease in the body weight, @nd

ol ; potato beetle larvae. On the other handatvae feeding

on the object where dried peppermint extracts aracen-
tration of 10% were applied were characterised bigaifi-

which involved the use of aqueous peppermint etdrac cantly higher body weight gain than the larvae iegdn
Other experiments conducted by the above-mentionetie control.
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