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EFFECT OF AQUEOUS EXTRACTS FROM TARRAGON (Artemisia dracunculus L.) ON 
FEEDING OF SELECTED CROP PESTS 

 

Summary 
 

The aim of this study was to determine the effect of aqueous extracts prepared from dry and fresh matter of tarragon (Arte-
misia dracunculus L.) on feeding of pea aphid (Acyrthosiphon pisum Harris), Colorado potato beetle (Leptinotarsa decem-
lineata Say.) and cereal leaf beetle (Oulema melanopa L.). The experiment was conducted under laboratory conditions in 
six replications. Extracts were prepared in concentrations of 2%, 5% and 10% for dry matter and 10%, 20% and 30% for 
fresh matter. In order to determine the effect of extracts on pea aphid, mortalities of wingless females and larvae were de-
termined in 12-hour intervals. In the case of Colorado potato beetle, the mass of food consumed by imago was determined, 
and for cereal leaf beetle - the area of leaf parenchyma consumed by the larvae. The results of the experiment showed that 
all used extracts, prepared both from fresh and dry matter of tarragon, contributed to increase in mortality of wingless fe-
males and larvae of pea aphid. Moreover, extracts from dry matter limited feeding of adult Colorado potato beetle. Dry 
matter extracts with two highest concentrations (5% and 10%) and from fresh matter with the highest concentration (30%) 
caused decrease in the area of leaf damage caused by the cereal leaf beetle larvae. 
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WPŁYW WODNYCH WYCIĄGÓW Z BYLICY ESTRAGONU (Artemisia dracunculus L.) 
NA ŻEROWANIE WYBRANYCH SZKODNIKÓW ROŚLIN UPRAWNYCH 

 

Streszczenie 
 

Celem badań było określenie oddziaływania wodnych wyciągów z suchej i świeżej masy bylicy estragonu (Artemisia dra-
cunculus L.) na żerowanie mszycy grochowej (Acyrthosiphon pisum Harris), stonki ziemniaczanej (Leptinotarsa decemli-
neata Say.) i skrzypionki zbożowej (Oulema melanopa L.). Doświadczenie przeprowadzono w warunkach laboratoryjnych w 
sześciu powtórzeniach. Wyciągi przygotowano w stężeniach: 2%, 5% i 10% dla suchej masy oraz 10%, 20% i 30% dla 
świeżej masy. W celu określenia oddziaływania wyciągów na mszycę grochową w odstępach 12-godzinnych określano 
śmiertelność bezskrzydłych samic i larw. W przypadku stonki ziemniaczanej określano masę pokarmu zjedzonego przez 
imago, z kolei w przypadku skrzypionki zbożowej – powierzchnię miękiszu liści wyjedzonego przez larwy. Na podstawie ba-
dań stwierdzono, że wszystkie zastosowane wyciągi, zarówno ze świeżej jak i suchej masy bylicy estragonu przyczyniały się 
do wzrostu śmiertelności bezskrzydłych samic i larw mszycy grochowej. Ponadto wyciągi sporządzone z suchej masy ogra-
niczały żerowanie chrząszczy stonki ziemniaczanej. Wyciągi z suchej masy w dwóch najwyższych stężeniach (5% i 10%) 
oraz ze świeżej masy w najwyższym stężeniu (30%) spowodowały zmniejszenie powierzchni uszkodzeń liści powodowanych 
przez larwy skrzypionek. 
Słowa kluczowe: wyciągi wodne, bylica estragon, mszyca grochowa, stonka ziemniaczana, skrzypionka zbożowa 

 
 
1. Introduction 
 
 Pea aphid (Acyrthosiphon pisum Harris) is one of the 
major pests of pea, causing considerable yield losses [1, 2]. 
Adult and larvae puncture vegetative as well as generative 
parts of plants and suck out juice from them, causing their 
withering and dying. Moreover, these pests constitute vec-
tors of viral diseases [3, 4]. Colorado potato beetle (Lep-
tinotarsa decemlineata Say.) is a very dangerous pest of 
potato, but it also can damage other plants of the Solanace-
ae family. Both the adults as well as the larvae are harmful 
and feed on the above-ground parts of plants, and their high 
fertility and voracity contribute to considerable losses in 
yield, reaching up to 90% [5, 6]. Adults and larvae of cereal 
leaf beetle (Oulema melanopa L.) damage leaves of cereals 
and grasses. Feeding of the imago is not of economic im-
portance, but feeding of the larvae can contribute to serious 
losses in yield of arable crops. This pest causes decrease in 
the assimilation area of leaves - primarily of the flag and 

subflag leaves, which have the decisive role in the for-
mation of yield and dry matter of the seed [7, 8]. 
 The most common method of plant protection against 
the mentioned pests consists in the use of chemical prepara-
tions. However, due to the threat posed by these compounds 
for the entire natural environment and considering the im-
munization of the phytophages to the active substances con-
tained in the compounds [9, 10], non-chemical methods are 
becoming increasingly common, also able to limit feeding 
of the pests to a large extent. One of such methods includes 
the use of extracts from herbaceous plants, both fresh and 
dry matter [11, 12]. Tarragon (Artemisia dracunculus L.) is 
a plant species of the Asteraceae family, rich in numerous 
nutrients. It is cultivated primarily for seasoning purpose, 
but it is also used in medical care and medicine [13, 14]. 
 The objective of the conducted study was to determine 
the effect of different concentrations of aqueous extracts 
prepared from dry and fresh matter of tarragon on feeding 
of pea aphid, Colorado potato beetle and cereal leaf beetle. 



Milena RUSIN, Janina GOSPODAREK, Barbara BINIAŚ „Journal of Research and Applications in Agricultural Engineering” 2016, Vol. 61(4) 144

2. Material and methods 
 

The experiment was conducted in 2015 under laboratory 
conditions in six replications. Extracts from tarragon were 
prepared in concentrations assumed conventionally as 2%, 
5% and 10% for dry matter (DM) (dried plant + cold 
redistilled water in proportions 2 : 100, 5 : 100 and 10 : 
100) and 10%, 20% and 30% for fresh matter (FM) (fresh 
above-ground parts of plants + cold redistilled water in 
proportions 10 : 100, 20 : 100 and 30 : 100). For the period 
of 24 hours the extracts were stored in the dark, and then 
filtered through filter papers and immediately used in ex-
periment. Plant leaves (pea for pea aphid, potato for 
Colorado potato beetle and wheat for cereal leaf beetle) 
were soaked for 3 seconds in solutions of the extracts with 
determined concentrations and in redistilled water used as 
control, and then dried in room temperature. The test was 
conducted on Petri dishes, and the substrate consisted of 
moist filter paper. For a given object, one leaf was placed 
per each dish, and then pests were introduced - 5 wingless 
females and separately 10 larvae of pea aphid per each dish, 
1 specimen of adult Colorado potato beetle per each dish 
and 1 larvae of cereal leaf beetle per each dish. The 
experiment was conducted at room temperature (24 °C) in 
daylight (day lasted 16 hours and 46 minutes). 
 In order to determine the effect of extracts from tarra-
gon on pea aphid, mortalities of wingless females and lar-
vae were determined in 12-hour intervals on selected ob-
jects. In the case of Colorado potato beetle, the mass of 
food consumed by imago was determined, and for cereal 
leaf beetle - the area of leaf parenchyma consumed by the 
larvae, also in 12-hour intervals. 
 The obtained results were then subjected to analysis by 
STATISTICA 10.0 software. The significance of differ-
ences between the means were tested by univariate analysis 
of variance, and the means were differentiated by Fisher’s 
LSD test at α = 0.05. 
 

3. Results 
 

 The extracts prepared from both dry and fresh matter of 
tarragon in two highest concentrations (5% and 10%, and 

20% and 30%, respectively) already after 12 hours from the 
establishment of the experiment caused a significant in-
crease in mortality of wingless females and larvae of pea 
aphid (Table 1). Similar regularity was also noted for ex-
tracts with the lowest concentrations, but in slightly later 
dates of the observations (the extract from dry matter with 
2% concentration after 24 hours caused increase in mortali-
ty of pea aphid larvae and after 36 hours increase in female 
mortality, whereas the extract from fresh matter with 10% 
concentration - after 24 hours caused increase in female 
mortality and after 48 hours increase in mortality of larvae 
of the analyzed pest). 
 
 All used extracts prepared from dry matter of tarragon 
in all dates of the conducted observations, caused a signifi-
cant decrease in the leaf mass consumed by adult individu-
als of Colorado potato beetle (Table 2). What is more, it 
was observed, that with the increase in concentration of dry 
matter extracts their negative effect toward the analyzed 
pests increases (the extract with 10% concentration caused 
already during second observation significant decrease in 
the mass of food consumed by the imago in comparison to 
the extracts with 2% and 5% concentration). No significant 
effect of the extracts prepared from fresh matter on the ana-
lyzed parameter was observed and the leaf mass consumed 
in these objects was similar to control. 
 
 The extracts prepared from dry matter in two highest 
concentrations (5% and 10%) and from fresh matter with 
30% concentration significantly limited feeding of cereal 
leaf beetle larvae in all dates of the conducted observations 
(Table 3). The extract from dry matter with 10% concentra-
tion had the most negative effect toward the analyzed pests, 
causing complete inhibition of feeding of the larvae. The 
area of leaf damage during the last observation in the ob-
jects, where dry matter extract with 5% concentration and 
fresh matter extract with 30% concentration were used, was 
over two-fold lower than in control. No significant effect of 
tarragon dry matter extract with 2% concentration and fresh 
matter extract with 10% and 20% was observed for feeding 
of cereal leaf beetle larvae. 

 
Table 1. The effect of extracts from Artemisia dracunculus L. dry and fresh mass on mortality of wingless females and lar-
vae of Acyrthosiphon pisum Harris [%] 
Tabela 1. Wpływ wyciągów z suchej i świeżej masy bylicy estragonu na śmiertelność bezskrzydłych samic i larw mszycy 
grochowej [%] 
 

Object 12 h 24 h 36 h 48 h 60 h 72 h 84 h 96 h 
Wingless females 

C 0.0a 0.0a 0.0a 3.3a 10.0a 13.3a 16.7a 23.3a 
DM 2% 0.0a 6.7ab 26.7b 40.0b 63.3c 76.7bc 80.0b 93.3bc 
DM 5% 10.0b 16.7b 23.3b 36.7b 50.0b 86.7c 100.0c 100.0c 

DM 10% 13.3b 26.7c 43.3c 70.0d 83.3d 100.0d 100.0c 100.0c 
FM 10% 6.7ab 16.7b 30.0bc 43.3b 60.0bc 66.7b 73.3b 86.7b 
FM 20% 10.0b 23.3bc 36.7bc 43.3b 56.7b 73.3bc 80.0b 96.7bc 
FM 30% 16.7b 30.0c 43.3c 53.3c 60.0bc 76.7bc 90.0c 100.0c 

Larvae 
C 0.0a 3.3a 6.7a 11.7a 16.7a 21.7a 25.0a 31.7a 

DM 2% 8.3ab 15.0b 26.7b 33.3bc 58.3c 75.0cd 86.7bc 100.0b 
DM 5% 13.3b 21.7bc 40.0c 45.0c 61.7c 70.0c 91.7bc 100.0b 

DM 10% 16.7b 25.0c 46.7c 71.7d 80.0d 96.7d 100.0c 100.0b 
FM 10% 0.0a 5.0ab 11.7ab 26.7b 38.3b 55.0b 71.7b 98.3b 
FM 20% 15.0b 26.7c 36.7bc 45.0c 58.3c 83.3cd 100.0c 100.0b 
FM 30% 13.3b 26.7c 41.7c 60.0d 76.7cd 85.0d 98.3c 100.0b 

C – control, DM – dry matter, FM – fresh matter. Values for individual terms of observations marked by different letters are statistically 
different (α = 0.05) Source: own work / Źródło: praca własna 
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Table 2. The effect of extracts from Artemisia dracunculus 
L. on the leaf mass consumed by adult of Leptinotarsa 
decemlineata Say. [mg] 
Tabela 2. Wpływ wyciągów z bylicy estragonu na masę liści 
zjedzonej przez imago stonki ziemniaczanej [mg] 
 

Object 12 h 24 h 36 h 48 h 60 h 
C 86.4c 116.9c 136.5c 152.7d 193.1c 

DM 2% 53.6b 74.5b 99.7b 112.3bc 146.1b 
DM 5% 35.1a 61.2b 81.4b 91.5b 109.8ab 

DM 10% 29.0a 36.7a 41.2a 56.4a 83.2a 
FM 10% 87.9c 105.3c 127.8c 161.2d 198.4c 
FM 20% 73.5bc 91.2c 119.8bc 146.8cd 174.3c 
FM 30% 76.6c 99.6c 123.7bc 150.4d 189.6c 

Symbols as in tab.1. Values for individual terms of observations 
marked by different letters are statistically different (α = 0.05). 

Source: own work / Źródło: praca własna 
 
Table 3. The effect of extracts from Artemisia dracunculus 
L. on the area of leaf damage caused by larvae of Oulema 
melanopa L. [mm2] 
Tabela 3. Wpływ wyciągów z bylicy estragonu na 
powierzchnię uszkodzeń liści powodowaną przez larwy 
skrzypionek [mm2] 
 

Object 12 h 24 h 36 h 48 h 60 h 
C 9.6b 25.8c 43.9c 63.4c 84.6c 

DM 2% 11.8b 23.8bc 39.3c 64.8c 78.2c 
DM 5% 0.0a 6.4ab 12.7ab 29.5b 41.0b 
DM 10% 0.0a 0.0a 0.0a 0.0a 0.0a 
FM 10% 8.4b 20.9bc 40.2c 58.5c 75.6c 
FM 20% 9.2b 21.7bc 41.6c 57.9c 76.8c 
FM 30% 0.0a 0.0a 18.6b 32.4b 40.2b 

Symbols as in tab.1. Values for individual terms of observations 
marked by different letters are statistically different (α = 0.05). 

Source: own work / Źródło: praca własna 
 
4. Discussion 
 
 Until now, studies on the effect of aqueous extracts from 
tarragon on feeding of arable crop pests were not numerous. 
Only Metspalu et al. [15] demonstrated, that extracts from 
this plant exhibit toxic effect for Colorado potato beetle lar-
vae and cause increase in their mortality to almost 50%. In 
our experiment, the analyzed extracts prepared from dry 
matter caused decrease in the mass of the material con-
sumed by the imago of the pest. Our previous studies [16, 
17] demonstrated, that aqueous extracts from Artemisia ab-
sinthium L., which also belongs to the Asteraceae family, 
limit the feeding of pea leaf weevils (Sitona lineatus L.), 
pea leaf aphid, and adult individuals of Colorado potato 
beetle, and this effect strongly depends on the concentration 
of the used extract. On the other hand, A. absinthium L. dry 
matter extracts with 10% concentration and from fresh mat-
ter with 30% concentration caused decrease in the material 
consumed by Colorado potato beetle larvae. Similar regular-
ities were observed in the present experiment in reference to 
tarragon. El-Sharabasy [18] demonstrated, that alcoholic 
extracts from Artemisia judaica L. exhibit toxic and repel-
lent effect toward adult females and nymphs of red spider 
mite (Tetranychus urticae Koch). However, the author em-
phasized, that these substances may also have a negative 
effect on Phytoseiulus persimilis, which is the natural ene-
my of the pest. 
 Relatively greater amount of data can be found in the 
literature on the effect of essential oils (which are however 

characterized by higher concentration of substances con-
tained in them) from the herein studied plant species on 
feeding and survivability of pests. They contribute to the 
increase in mortality of wheat weevil (Sitophilus granarius 
L.) [19], limit feeding of cowpea weevil (Callosobrochus 
maculatus F.) [20] and other storage pests [21-24], and also 
cotton aphid (Aphis gossypii Glover) and onion thrips 
(Thrips tabaci L.) [25]. Umpiérrez et al. [26] stated, that the 
essential oils from Artemisia absinthum L. exhibit insecti-
cidal effect toward greenhouse whitefly (Trialeurodes va-
porariorum West.) and tomato leaf miner moth (Tuta ab-
soluta Pov.). The authors emphasized, that this effect may 
be linked not only to direct contact of the pest with the used 
substance, but also by contact with its vapors. The relation-
ships observed in the present experiment may be also con-
nected with the fact, that in its chemical composition, tarra-
gon contains diverse substances (including tannins and fla-
vonoids), which are characterized by toxic effect toward 
certain insects [14]. 
 
5. Conclusions 
 
1. All used extracts, prepared both from fresh and dry mat-
ter of tarragon, contributed to increase in mortality of wing-
less females and larvae of pea aphid. 
2. Extracts from dry matter of tarragon limited feeding of 
adult Colorado potato beetle, but no similar relationships 
were determined for fresh matter extracts of the analyzed 
plant. 
3. Dry matter extracts with two highest concentrations (5% 
and 10%) and from fresh matter with the highest concentra-
tion (30%) caused decrease in the area of leaf damage 
caused by the cereal leaf beetle larvae. 
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