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ABSTRACT

In 2007-2008 the effects of pot marigold (Calendula officinalis L.) and cypress spurge (Euphorbia cyparissias
L.) water extracts on the occurrence of pest insects on white cabbage were tested. The numbers of cabbage
aphid (Brevicoryne brassicae L.) were significantly lower on the treated plants. During the period of the most
numerous occurrence of aphids on the unsprayed plants, their number was almost twice as high as on the plants
sprayed with spurge extract and almost three times as high as on the plants sprayed with marigold extracts.
Spraying plants had an effect on the number of Phyllotreta atra and P. nemorum beetles and Pieris rapae L.
eggs. Pot marigold extract proved to be the most effective in this respect. Egg clusters of large white butterfly
(P. brassicae L.) and cabbage moth (Mamestra brassicae L.) were observed only in 2008, and only on the
control. In the case of the diamondback moth, Plutella xylostella L., only marigold extract had a positive impact
on reducing its number. Diamondback moth larvae numbers were even slightly higher on plants treated with
cypress spurge extract than on the control plots where plants had not been sprayed.
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INTRODUCTION

Among the numerous phytophagous insects
occurring on different botanical varieties of cabbage
including white cabbage, the most important
were cabbage aphid Brevicoryne brassicae L.
(Jankowska and Wiech 2004), several lepidoptera
pests (Jankowska 2005, 2006) and others (Szwejda
2004). Each of these pests has the potential of
reducing the marketable yield severely or completely
destroying the crop. The misuse and excessive use
of chemical pesticides causes irrevocable changes
in biocenosis and has a negative influence on the
quality of agricultural products. In recent years,
interest in the possibilities of the application of
natural substances as plant protection against
pests has been growing. Botanical insecticides are

generally pest-specific and are relatively harmless
to non-target organisms, including humans. They
are safer as well as environmentally friendlier than
synthetic insecticides. Plants may be an alternative
to the currently used insect control agents because
they virtually are a rich source of bioactive organic
chemicals. They contain a number of compounds
(usually secondary substances) that have a repulsive
effect on insects by acting as repellents, antifeedants,
and toxins, and have an antibacterial and fungistatic
impact (Nawrot 1984, Burgiet 2005).

The aim of the research was to assess the
influence of water extracts from pot marigold
(Calendula officinalis L.) and cypress spurge
(Euphorbia cyparissias L.) on the settling of pest
insects on white cabbage.
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MATERIAL AND METHODS

The research was carried out in 2007-2008 at a farm
at Tropiszowo (2007) and the experimental station
of the Plant Protection Department in MydIniki near
Krakoéw (2008). Middle-early season ‘Tucana F’
white cabbage was used in the experiment. Seedlings
were transplanted in the first ten days of June on
12 plots (four plot repetition for each combination).
On each plot there were 40 plants transplanted at
a 40 x 50 cm spacing. A randomised block design
was used. To prepare extracts from pot marigold
(from the researcher’s own cultivation) and cypress
spurge (from its natural habitats) the plants were
harvested at full flowering and then dried in a
ventilated room without access to sunlight. The
extracts were made by pouring 100 ml water over
50 g of ground dried herbs for 24 hours (Wawrzyniak
1996) and filtered by using muslin. The plants were

sprayed weekly in the evenings (7, 13, 19, 26 of
June, 5, 12, 18, 24, 31 of July, 12, 17 of August
2007 and 3, 9, 17, 24 of June, 7, 14, 21, 28 of July,
4, 11, 22 of August 2008). Cabbage that was not
sprayed constituted the control. Five plants from
each plot were inspected every week (1-2 days
after spraying) and winged and wingless forms
of the cabbage aphid (Brevicoryne brassicae L.),
flea beetles (Phyllotreta sp.) and eggs and larvae
of the butterflies (Pieris rapae L., P. brassicae L.,
Mamestra brassicae L.) and larvae and pupae of the
diamondback moth DBM (Plutella xylostella 1.)
were counted. The Duncan multiple test (p = 0.05)
was used for the statistical analysis of the results.

RESULTS AND DISCUSSION

Characteristic plant odours (volatile chemicals) are
credited with the main role of guiding phytophagous

Table 1. Comparison of the occurrence of some pests on cabbage plants that were untreated and treated with plant

extracts (2007-2008)

Species of pest A B C
2007
Brevicoryne brassicae L.
Mean number of winged forms per plant 17.76 c* 7.87 a 14.52b
Mean number of aphids per plant 56.10 ¢ 22.68 a 36.75b

Mean number per 5 plants

Phyllotreta sp.

Beetles 10.58 b 3.17a 8.31b
Plutella xylostella L. 6.40 b 3104 6.56 b
Larvae
Pieris rapae L. 344c 1.04a 2.52b
Eggs
2008

Brevicoryne brassicae L.
Mean number of winged forms per plant 4.00 b 0.20 a 3.00b
Mean number of aphids per plant 104206 3.10a 6.90b

Mean number per 5 plants
Phyllotreta sp. 8.52 ¢ 2122 4100
Beetles
Plutella xylostella L. 560b 1.92 2 567b
Larvae
Pieris rapae L. 243 ¢ 0.89a 173 b
Eggs
Pieris brassicae L.
Egg clusters 0.10 - -
Eggs 2.10
Mamestra brassicae L.
Egg clusters 0.06 - -
Eggs 1.70

*Means followed by the same letter are not significantly different (p = 0.05)

A — control — untreated cabbage

B — cabbage treated with water extract from pot marigold (Calendula officinalis L.)
C — cabbage treated with water extract from cypress spurge (Euphorbia cyparissias L.)
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insects to their host plants. In the process of
host plant finding, glucosinolates are important
phagostimulants for cabbage pests, present in all
brassica plants (Ostroumow 1992, van Loon et al.
1992, Gabrys 1999, Pivnick et al. 1999).

Foraging phytophagous insect adults are attracted
by host plant volatiles and supposedly repelled by
volatiles from non-host plants. In the behavioural
control of pest insects, chemicals derived from non-
host plants applied to crops are expected to repel
searching adults and thereby reduce egg laying. The
spraying of cabbage with the extracts of plants which
were not host plants may mask their proper scent,
especially if these plants contain as strong a scent as
pot marigold. During both years of research, both
kinds of water extracts had an effect on the occurrence
of pests feeding on the cabbage. Although the cypress
spurge extract contains cyanogenous compounds
(Blaim 1965) and contained 0.5% alkaloids in the

period of inflorescence spurge (Mowszowicz 1982),
pot marigold extract proved to control cabbage pests
better. The flowers of Calendula officinalis contain
flavonol glycosides, triterpene oligoglycosides,
oleanane-type triterpene glycosides, saponins, and
a sesquiterpene glucoside (Yoskihawa et al. 2001,
Ukiya et al. 2000).

On plants that were treated with extracts, the
number of cabbage aphid (Brevicoryne brassicae
L.) was fewer as compared to the control variant.
Significant differences were seen both in the
number of winged aphids settling on plants and in
the number of aphids on plants during the entire
season (Tab. 1). In 2007, during the period of
the most numerous occurrence of aphids on the
unsprayed plants, their number was almost twice as
high as on the plants sprayed with spurge extract
and almost three times as high as on the plants
sprayed with marigold extracts (Fig. 1). Many
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Figure 1. Population dynamics of cabbage aphid (Brevicoryne brassicae L.) on cabbage plants that were untreated and

treated with plant extracts in 2007

A — control — untreated cabbage

B — cabbage treated with water extract from pot marigold (Calendula officinalis L.)
C — cabbage treated with water extract from cypress spurge (Euphorbia cyparissias L.)
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Figure 2. The population dynamics of flea beetles (Phyllotreta sp.) on cabbage plants that were untreated and treated

with plant extracts
A — control — untreated cabbage

B — cabbage treated with water extract from pot marigold (Calendula officinalis L.)
C — cabbage treated with water extract from cypress spurge (Euphorbia cyparissias L.)

researchers have observed antifeedant activity of
plant extracts in relation to aphids (Endersby and
Morgan 1991). Plant extracts may also cause the
mortality of aphids that are already on the plants
(Achremowicz 1995, Achremowicz and Ciez
1998). Ksigzak et al. (2008) recorded a decrease
in the number of black bean aphids on faba bean
(Vicia faba minor) using saponin from alpha-alpha.
Alpha-alpha saponin was also used by Puszkar
et al. (1994) to limit the number of damson-hop
aphids on hops. To limit the number of aphids,
Barczak and Gulewicz (1998) used lupine extracts.
According to many researchers, the application of
plant extracts did not affect the performance of
insect pests’ natural enemies, but Jankowska and
Wilk (2009) noted that extracts lowered the number
of parasitised aphids (mummies) on plant, though
the highest level of parasitation was recorded in
aphid colonies feeding on plants sprayed with pot

marigold extract. Also, other researchers observed
a negative impact of plant extracts on parasitoids
(Barczak 1994, Wyrostkiewicz et al. 1996).

Two flea beetle species were noted during the
study: Phyllotreta nemorum L. and Phyllotreta
atra Fabr. In all of the years of observation and in
every combination, the dominant flea beetle species
was P. nemorum. The number of beetles was lower
on sprayed cabbage as compared with unsprayed
cabbage (Fig. 2), but a significant difference in
both years occurred only in the case of the marigold
extract (Tab. 1). According to Tahvanainen and
Root (1972), the highly odorous ragweed (Ambrosia
artemisifolia) could be used to repel the flea beetle
P. cruciferae from a collard crop.

In the case of the diamondback moth Plutella
xylostella L., only marigold extract had a positive
impact on reducing its number (Fig. 3). Diamondback
moth larvae numbers were even slightly higher
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Figure 3. The population dynamics of diamondback moth (Plutella xylostella L.) on cabbage plants that were untreated

and treated with plant extracts
A — control — untreated cabbage

B — cabbage treated with water extract from pot marigold (Calendula officinalis L.)
C — cabbage treated with water extract from cypress spurge (Euphorbia cyparissias L.)

on plants treated with cypress spurge extract than
on control plots where plants were not sprayed
(Tab. 1). In an experiment by Shu-Sheng et al.
(2005), ovipositing DBM females were repelled
by an extract of dried Chrysanthemum morifolium
leaves, a non-host plant of DBM, but experienced
females were not repelled. Charleston et al.
(2005) noted that in laboratory and glasshouse
trials significantly fewer eggs were oviposited on
plants that had been treated with syringa (Melia
azaderach) extracts. Dadang and Ohsawa (2001)
noted that two plant extracts, from Alpinia galanga
and Gomphrena globosa, significantly reduced P,
xylostella larval density and proved more effective
than Decis 72.5 EC.

The botanical insecticides had less of an effect
on the oviposition behaviour of small white
butterfly Pieris rapae L. Significantly fewer eggs
were oviposited on the plants that had been treated

with plant extracts (Fig. 4). Pot marigold extract
proved to be the most effective in this respect
(Tab. 1). Extracts significantly decreased the
oviposition activity of large white butterfly Pieris
brassicae L. and cabbage moth Mamestra brassicae
L. Egg clusters were observed only in the control
(Tab. 1). Wawrzyniak (1996) recorded pot marigold
extract antifeedant activity in relation to P. brassicae
caterpillars in laboratory conditions. In field
conditions, the spraying of plants protected them
from eggs being laid by females of this butterfly
species (Wawrzyniak 1996). A similar effect was
achieved by spraying plants with French marigold
(Tagetes patula) extract (Jankowska 2008). Also, the
introduction of pot marigold and French marigold as
intercropping plants for cabbage caused a significant
increase in the number of aphids settling plants
(Jankowska 2007) and other phytophags that feed
on cabbage (Jankowska et al. 2009).
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Figure 4. Egg-laying dynamics of small white butterfly (Pieris rapae L.) on cabbage plants that were untreated and

treated with plant extracts
A — control — untreated cabbage

B — cabbage treated with water extract from pot marigold (Calendula officinalis L.)
C — cabbage treated with water extract from cypress spurge (Euphorbia cyparissias L.)

Oviposition and feeding deterrent properties are
important factors in pest control, and the results
of this study indicate that Calendula botanical
insecticides have the potential to be incorporated
into control programmes for cabbage pests. Dadang
et al. (2008) noted that the formulations should
contain two or more plant extracts to make the
formulation more effective. Another important
matter in the application of botanical insecticide
formulations should be their compatibility with
other integrated pest management strategies.

CONCLUSIONS

1. Water extracts from pot marigold and cypress
spurge lowered the number of cabbage aphids,
Phyllotreta beetles and P. rapae eggs on plants.
Calendula officinalis extract proved to have
a better effect.

2. In the case of the diamondback moth Plutella
xylostella L., only marigold extract had a positive
impact on reducing its number.
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WPLYW WODNYCH WYCIAGOW Z
NAGIETKA (CALENDULA OFFICINALIS L.)
[ WILCZOMLECZA SOSNKI (EUPHORBIA
CYPARISSIAS L.) NA WYSTEPOWANIE
SZKODLIWEJ ENTOMOFAUNY NA
KAPUSCIE BIALEJ

Streszczenie: W latach 2007-2008 badano
wpltyw wodnych wyciagéw z nagietka lekarskiego
(Calendula officinalis L.) 1 wilczomlecza sosnki
(Euphorbia cyparissias L.) na wyst¢gpowanie
niektorych szkodnikow na kapuscie biatej. Na
roslinach opryskiwanych wyciagami obserwowano

istotnie mniej mszycy kapusScianej Brevicoryne
brassicae L. W okresie najliczniejszego wystepo-
wania na roslinach opryskiwanych wyciagiem
z wilczomlecza bylo jej dwukrotnie mniej, a na
ro$linach opryskiwanych wyciagiem z nagietka
trzykrotnie mniej niz na poletkach kontrolnych.
Opryskiwanie ro§lin miato wplyw takze na
zmniejszenie na roslinach liczebnosci pchetek
(pchetki smuzkowanej Phyllotreta nemorum L.
i pchelki czarnej P. atra Fabr.), oraz jaj bielinka
rzepnika Pieris rapae L. Lepszy pod tym wzgledem
okazat si¢ wyciag z nagietka. Nieliczne zloza jaj
bielinka kapustnika P. brassicae L. i pigtnéwki
kapustnicy Mamestra brassicae L. obserwowano
tylko w 2008, tylko na poletkach kontrolnych.
W przypadku tantnisia krzyzowiaczka Plutella
xylostellaL.tylko wyciag znagietka mial pozytywny
wplyw na obnizenie jego liczebnosci. Na roslinach
opryskiwanych wyciagiem z wilczomlecza gasienic
i poczwarek tantnisia byto nawet nieco wigcej niz
na poletkach kontrolnych, gdzie rosliny nie byly
opryskiwane.
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