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THE EFFECT OF WATER EXTRACT OF CHAMOMILE
(MATRICARIA CHAMOMILLA L.) ON FEEDING THE PEA LEAF WEEVIL ( SITONA
LINEATUS L.) BEETLES

Summary

The aim of the study was to determine the effé@guatic extracts of dry matter of chamomile (Ntzria chamomilla L.)

in concentrations 2, 5 and 10% and fresh partshidf plant in concentrations 10%, 20% and 30% onlifeg the females
and males of pea leaf weevil (Sitona linedtus beetles on broad bean (Vicia faha) leaves, variety “Bartek”. In the
study, the 9 laboratory observations at 12-houeimals were carried out. The leaf surface consuimge@dults of Sitona
lineatus was measured. The observations were paedrin 6 replicates with the division into males d@males. Addition-
ally, the palatability index and an absolute deggrce index were calculated. The feeding of peavieafvil females was
effectively reduced by applying a dried chamonigaet at a 10% concentration. The feeding of iBeditus males was re-
duced to a very small degree, mainly by extracepared from dried plant matter. Extracts preparezhf fresh chamomile

matter did not exhibit any visible inhibitory effemn S. lineatus feeding.
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WPLYW WODNEGO WYCI AGU Z RUMIANKU POSPOLITEGO
(MATRICARIA CHAMOMILLA L.) NA ZEROWANIE CHRZ ASZCZY OPRZEDZIKA
PREGOWANEGO (SITONA LINEATUS L.)

Streszczenie

Celem bada bylo okrglenie wplywu wodnych wy@oéw z suszu rumianku pospolitego (Matricaria chaiflani..)

w skzeniach 2, 51 10% oraz zsviezych czsci rosliny w sgzeniach 10, 20 i 30 naerowanie samic i samcéw chszczy
oprzdzika pegowanego (Sitona lineatuk.) na lisciach bobu (Vicia fabalL.) odmiany ,Bartek”. W badaniach
przeprowadzono 9 obserwacji laboratoryjnych, w golath 12-godzinnych. Mierzono powierzehwiyzerek zatokowych,
powodowanych przez doroste osobniki Sitona lineadiserwacje przeprowadzono w 6 powtdrzeniach ziptan na
samce i samice. Dodatkowo przeprowadzono apafiskanika smakowitéci oraz bezwzgtinego wspétczynnika
deterentnéci. Skuteczne ograniczenierowania samic opexizika pegowanego, uzyskano po zastosowaniu ygyci
z suszu rumianku pospolitego wzehiu 10%.Zerowanie samcéw S. lineatus byto ograniczane w dzardatym stopniu,
przede wszystkim przez wygii na bazie suszu. Wygi ze swiezej masy rumianku nie wykazaly wymago dziatania

hamujacegaerowanie chrzszczy S. lineatus.

Stowa kluczoweMatricaria chamomillaL., ochrona biologiczna, Sitona lineatus wyckgi roslinne

1. Introduction

Nowadays, the use of herbaceous plants for natupal
protection is not a widespread practice. Howevemay
represent a chance for many organic farms whermiclaé
products cannot be applied. The use of plant-dersugh-
stances for protection purposes instead of symthgsti-
cides is in line with the existing principles ofeégrated pest
management which gives priority to biological metbo
Aqueous plant extracts are highly recommendabléhi
respect due to the ease of preparation, avaikahifitraw
materials (many herbaceous plants with potentiakdti-
cidal properties are wild weeds), low productiorstscand
the absence of risks associated with their useM@teover,
they do not increase pest resistance, do not eguaiting
and re-entry periods, do not accumulate in crojlsdamnot
cause a phytotoxic effect [5, 14]. The use of @arwm-

one example of such a plant. The plant belonghdddm-
ily Asteraceae. Due to its strong disinfectant antibacte-
rial properties, it has long been cultivated as ediginal
plant and used in herbal and traditional medici®e12].
Thanks to its highly complex composition, chamonatsen-
tial oil is suitable for a wide spectrum of applioas.
Chamomile contains an essential oil composed ajuges-
penes (chamazulene — 1,4-dimethyl-7-ethylazulemginene,
myrcene — 7-methyl-3-methylene-1,6-octadiene, #madi),
B-farnesene, flavonoids (comosin, luteolin - 2-(3,4-
dihydroxyphenyl)-  5,7-dihydroxy-4-chromeone, quérce
patuletin, chrysosplenium), chrysoeriol, hydroxymauins
(umbelliferone, herniarin — 7-methoxycoumarin, apig),
d-bisabolene  (6-methyl-(4-methylcyclohex-3enil)-tzept5-
dien), choline, bisabolol and sugars, carotenaidgnic acids
(salicylic, nicotinic, malic, valeric and tiglic @3, phenolic
acids, bitter substances (azulene- isomer naphthdbicy-

monly growing as weeds in meadows and croplandas t clo[5,3,0]decapentaene), vitamins and minerals [ main

basis for producing natural pest control producs two-
fold benefits. In addition to having a repellentidnxic ef-
fect on pests, their number in an agrocenosis dsiced
[13]. The wild chamomile Nlatricaria chamomillaL.) is
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active ingredients include: bisabolol, which has itrongest
properties, and chamazulefidarnesene and coumarins [17].
The research aimed to determine the effects oftaqes-
tracts of fresh and dry matter of chamomiMafricaria
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chamomillaL.) on feeding the females and males of pea palatability index — as the ratio of the percgetdoss of

leaf weevil Sitona lineatud..) beetles on broad beatfi¢ia
fabal.) leaves.

2. Material and methods

The laboratory experiment involved fresh, yourayks
of broad bean of Bartek cultivar, collected frone ttame
level below the top of the plant, in order to eliatie an ef-
fect of leaf age on the intensity of pest feedifbe col-
lected plant material was treated with aqueousaetarpre-

the leaf blade in various combinations to the peage
loss of the leaf blade in the control,

« absolute deterrence index, which included thatiaiship
between the area of leaf consumedSitonain the ana-
lyzed objects and the area of leaf consumed inctmdrol
[6]:

Adi = [(K-T) : (K+T)] 1L0O (D)
where: K — the average area of leaf consumed bpebkein

the control [mrfi, T — the average area of leaf consumed by

pared from dry and fresh pieces of chamomile (Isavethe pest in the analyzed object [fim

flowers and young shoots). In order to prepareettteacts,

Statistical analysis of the obtained results was-c

2 9,59 and 10 g of dry mass of the chamomile werducted using the Statistica 10.0 PL software. Tigeifs-

weighed (referred to as the concentration of 2nd E0%),
as well as 10 g, 20 g and 30 g of fresh pieceh@fplant
(referred to as the concentration of 10, 20 and )3afwd
then it was poured with 100 ml of cold double-disti wa-
ter [15]. The extracts were allowed to stand forhddirs in
the dark at room temperature. Then, the resultotgtisns
were filtered through a filter paper, and immediatesed

cance of the differences between means was testemn-
ducting a single variant variance analysis (thestiactor
was extract type - prepared from fresh weight grvdeight
and at different concentration) and the means diferen-
tiated using the NIR Fisher test at the signifieatevel of
o =0.05.

for the experiment. The leaves of broad bean ware i 3. Results
mersed for 3 seconds in a suitable extract or @subl

distilled water (control), then dried at room temgiare and
placed in Petri dishes lined with moistened filfsper.
Then, 2 individuals of pea leaf weevil were plagedach
dish, the experiments were conducted separatelynédes
and females. The experiment was performed in Goagpks.
The filter paper in Petri dishes was wetted if rssegy dur-
ing the experiments to prevent drying the leavd® @rea
of losses caused by the feeding of pea leaf wdmatles
was measured nine times at 12 hour intervals. Affey 24-
, 36-, 48-, 60-, 72-, 84-, 96-, and 108 hours ftbmstart of
the experiment, the surface area of the eaten demas
measured to investigate changes in feeding inienéibee-
tlesS. lineatus

After conclusion of the conducted observationsfea
leaf weevil, the following values were calculated:

A statistical analysis of the obtained resultsvetmb that
the feeding activity of pea leaf weevil females wiasa
greater extent reduced by the extracts prepared thoed
plants than by those prepared from fresh plantspdre
greatest, i.e. 5-fold reduction in female feedingasw
achieved by applying an extract at a concentratioh0%
(after 108 hours of experiment). The extracts preghdrom
fresh plant parts reduced female feeding to a sdegjtee.
Frequently, those differences were not statistiqalbven.

The surface area of the ingested broad bean lesass
much smaller forS. lineatusmales than for females. The
effects of the extracts persisted only until théh3Gour of
the experiment. As was the case with females, xtra&s
prepared from dried plant matter were also morectffe
with males.
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Fig. 1. The dynamics of femalgitona lineatus.. beetles feeding on broad bean leaves, in cgtle observations at
12-hour intervals, after application of the aqueexsact of dried chamomile in concentrations d52), 5 (S5) and 10%
(S10), and parts of fresh plants in concentratafri) (SW10), 20 (SW20) and 30% (SW30) comparetiéccontrol (K)
Rys. 1. Dynamikaerowania samic Sitona lineatls na lisciach bobu, w cyklu 9 obserwacji w agsich 12-godzinnych,
po aplikacji wodnego wyggu z suszu rumianku pospolitego wshiach 2% (S2), 5% (S5) i 10% (S10) osagezych
fragmentow tej rdliny w skzeniach 10% (SW10), 20% (SW20) oraz 30% (SW30) vesidniu do obiektu kontrolnego (K)
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Table 1. Results of the statistical analysis ofdEnSitona lineatudeetles feeding on broad bean leaves, in the ©fcle

9 observations at 12-hour intervals, after appbeabf the aqueous extract from dried and freshispaf chamomile. See
figure 1 for explanations

Tab. 1. Wyniki analizy statystyczreyowania samic Sitona lineatus ndciiach bobu w cyklu 9 obserwacji w ogsich
12 godzinnych, po aplikacji wodnych wy@bw z suszuswiezych czsci rumianku pospolitego. Oznaczenia jak na rys. 1

Object | after 12 h| after 24 i after 36|h  after 48 rafter 60 h | after 72 h| after 84 h after 96 h af@es h
K *C c c b b c cd c c
S2 ab ab ab a a ab ab ab ab
S5 a a a a a abc bcd ab ab

S10 a a a a a a a a a

SW10 abc abc abc a a ab ab ab ab

SW20 bc abc abc ab a abc abc ab ab

SW30 abc bc bc ab ab bc bcd bc bc

* Means marked with the same letters in particuaetdo not differ significantly at = 0.05
* Srednie oznaczone takimi samymi literami dla dantegminu nie réniq sie od siebie istotnie przy = 0,05
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Source: Own resultsZrodio; Badania wtasne

Fig. 2. The dynamics of mafgitona lineatud.. beetles feeding on broad bean leaves, in aycBobservations at 12-hour
intervals, after application of the aqueous extedatried chamomile in concentrations of 2 (S2{S5) and 10% (S10), and
parts of fresh plants in concentrations of 10 (SY¥20 (SW20) and 30% (SW30) compared to the colipl

Rys. 2. Dynamikaerowania samcéw Sitona lineatusna lisciach bobu, w cyklu 9 obserwacji w ogsdch 12-godzinnych
po aplikacji wodnego wyggu z suszu rumianku pospolitego wshiach 2 (S2), 5 (S5) i 10% (S10) osadezych frag-
mentow tej réliny w stzeniach 10 (SW10), 20 (SW20) oraz 30% (SW30) w sienie do obiektu kontrolnego (K)

Table 2. Results of the statistical analysis ofengitona lineatudeetles course feeding on broad bean leaveseinyttie

of 9 observations at 12-hour intervals, after aygtion the aqueous extract from dried and freskspErchamomile. See
figure 1 for explanations

Tab. 2. Wyniki analizy statystyczr@ejowania samcow Sitona lineatus néciach bobu w cyklu 9 obserwacji w ogsich
12-godzinnych, po aplikacji wodnych wg@dw z suszuswiezych czsci rumianku pospolitego. Oznaczenia jak na rys. 1

Object | after 12 h after 24 h after36|h  after 48 hafter 60 h | after 72 h after 84 h after 96/ h af@es h
K *C b b a a a a a a
S2 ab a a a a a a a a
S5 a a a a a a a a a

S10 ab a ab a a a a a a

SW10 ab ab ab a a a a a a

SW20 bc b ab a a a a a a

SW30 abc ab ab a a a a a a

* Means marked with the same letters in particuraetdo not differ significantly at = 0.05
* Srednie oznaczone takimi samymi literami dla danegminu nie réniq sie od siebie istotnie przy = 0,05

All the used extracts had an inhibitory effect e
feeding activity of pea leaf weevil females, whishevi-
denced by the positive values of the absolute datee in-
dex (Fig. 3A). The strongest inhibitory effect dve feeding tion of 10%. The palatability index for females wte
activity of S. lineatudemales was produced by the dridd  highest after applying a dried chamomile extrach aon-
chamomilla extract at a concentration of 10%, whichcentration of 5% and an extract from fredh chamomilla
achieved an absolute deterrence index Adi = 7CatRely  parts at a concentration of 30% (Fig. 3 B). Thisnde-

high values of the absolute deterrence index wise Gal-
culated for dried chamomile extracts at a concéntreof
2% and extracts from fresh chamomile parts at aena-
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strates the low effectiveness of those extractdeiterring  plant parts at the highest concentration achieveabsolute
the feeding of pea leaf weevil females. Moreoveithw deterrence index of about -4, which indicates mgtting
aqueous extracts from fresh plant parts, the daldyain-  effect on the feeding activity of pea leaf weeviles.

dex actually increased as the concentration ofetkteact The palatability index achieved a value above Hhrin
increased. object with fresh plant extracts concentrated a®630
(Fig. 4B). Furthermore, high values of palatabilindex
were also found for a fresh chamomile extract at a
A concentration of 20% and for the weakest, 2% canatsd
extract from dried chamomile. For pea leaf weevdles,
the palatability index values in objects with dripthnt
extracts decreased as the extract concentraticeased.

- An inverse relationship was observed for extractanf
fresh chamomile parts - the palatability index ‘eslu
: — - increased as the extract concentration increased.
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Fig. 3. Absolute deterrence index (A) of extractsnf dry
and fresh matter ofatricaria chamomillaL. in different Ll
concentrations (from 2-10% and 10-30%) for femadés 02 -
Sitona lineatud ., calculated according to the formula: Adi
0+ ; .
52 55 510 Swio SW20 Swio

= [(K-T) : (K+T)] 0100, where: K — the leaf surface con-
sumed in control [mfAj), T — the leaf surface consumed on
analyzed object [mfihand palatability index (B), calculated
as the ratio of the percentage of the consumedsigddce
on individual objects to the percentage of consufeafls Fig. 4. Absolute deterrence index (A) of extrastsnf dry
surface in control. See figure 1 for explanations and fresh matter ofatricaria chamomillaL. in different
Rys. 3. Bezwzglny wskanik deterentnéci (Bwd) (A) wy-  concentrations (from 2-10% and 10-30%) for maleSief
ciggoéw z suchej iwiezej masy Matricaria chamomilld.  tona lineatusl., calculated according to the formula: Adi =
w réznych sgzeniach (od 2-10% oraz 10-30%) wobec sa-{(K-T) : (K+T)] 0100, where: K — the leaf surface con-
mic Sitona lineatus L., wyliczony wg wzoru: Bwd(K{T):  sumed in control [mA), T — the leaf surface consumed on
(K+T)] 400, gdzie: K —rednia powierzchnia wigrek na  analyzed object [mfhand palatability index (B), calculated
lisciach w kontroli [mrf]; T — srednia powierzchnia wig-  as the ratio of the percentage of the consumedsiedifice
rek w badanym obiekcie [nfjroraz wskanik smakowitéci  on individual objects to the percentage of consuieais
(B), wyliczony jako stosunek procentu ubytku paeieni  surface in control. See figure 1 for explanations
liscia w poszczegolnych obiektach do procentu ubytku pRys. 4. Bezwzglny wskanik deterentnéci (Bwd) (A) wy-
wierzchni w kontroli. Oznaczenia jak na rys. 1 ciggdw z suchej kwiezej masy Matricaria chamomilld
w réznych sgzeniach (od 2-10% oraz 10-30%) wobec sam-

All the used extracts, except for the 30% extfemtn  céw Sitona lineatus L., wyliczony wg wzoru: Bwd(KT):
freshM. chamomillaparts, were characterised by a positive(K+T)] /100, gdzie: K -rednia powierzchnia wgrek na
absolute deterrence index with respecBid.ineatusnales, |isciach w kontroli [mry; T — srednia powierzchnia we-
although the index values were low (Fig. 4A). Foied ek w badanym obiekcie [mihoraz wskanik smakowitsci
plant extracts, the deterrence index grew as thea&x (B), wyliczony jako stosunek procentu ubytku paeieni

concentration increased. A reverse effect was medby |iscia w poszczegélnych obiektach do procentu ubytku p
the extracts from fresh plant parts. An extractrfriesh  wierzchni w kontroli. Oznaczenia jak na rys. 1
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4. Discussion

The experiment demonstrated that the aqueouscextod
dried chamomile may contribute to reducing the iiegaf S.

tracts prepared from dried matter for deterring leaé weevil
feeding.

5. Conclusions

lineatus males and females. On the other hand, the extracts The feeding of pea leaf weevil females was effetyiv

prepared from fresh chamomile stimulated the fegdim
males. So far, no research has been conducted/éstigate
the effectiveness of wild chamomile and its appidatin
combating chewing pests, such as for example pdamee:
vils. However, a series of studies have been caaigdo ex-
amine the effect of aqueous extracts from othebdwous

reduced by applying a dried chamomile extract at0&b6
concentration.

- The feeding ofS. lineatusmales was reduced to a very
small degree, mainly by extracts prepared fromddpéant
matter.

- Extracts prepared from fresh chamomile matter wiod

plants onS. lineatus For S. lineatusfemales, an aqueous ex- exhibit any visible inhibitory effect o8. lineatudeeding.

tract from dried wild chamomile at a concentratidn16%,
after a 108-hour observation, contributed to al8-fiecrease
in the eaten leaf surface, whereas the average leatiesurface
area in this object was only 75 rairBy way of comparison, an
aqueous extract from the peppermidieatha piperital.) and

fennel Foeniculum vulgaréMill.) seeds at the same concentra- (2]

tions, after 108 hours, did not reduce the surtaea of dam-
age caused to broad bean leaves by females, amadeidue sur-
face area of the eaten leaves was 200 fi8n4]. In turn, an
aqueous wormwood extracArtemisia absinthiuni.) at the
same concentration after 120 hours following itsliapfion

reduced the feeding o08. lineatusfemales on pea leaves [4]
(Pisum sativuni.) by about 1.4imes in comparison to the
control [11]. Based on the above, it can be concluded dhat

10% dried chamomile extract was far more effecthantthe
extracts from other herbaceous plants mentionedeabo

ForS. lineatudemales, the value of the absolute deterrenc%]

index reached 70 for 10% dried chamomile extraét,f&
dried peppermint extract at the same concentrgfihnl6 for
wormwood extract [11], and 19 for fennel seed extf&¢t
This confirms the high potential of the above-meméid ex-
tract for deterring the feeding 8f lineatuseetles.
The tests revealed visible differences in the fegdif S. linea-
tus males and females. Females ate up to twice as fooch
as males, and the inhibitory effect of the extraggs much
more conspicuous in their case. Similar differenicefeeding
were recorded in earlier tests [4, 11]. The 30%aextof fresh
plant parts had a slightly stimulating, althougtistically in-
significant effect on the feeding & lineatusnales. A similar
stimulating effect on male feeding was achieved &ingithe
10% extract of fresh wormwood matter [11].

The available literature contains information cenming
the use of chamomile extracts to combat other ppsiating
to the high effectiveness of mainly alcoholic egtsa The
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