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QUANTITY OF GLUCOSINOLATES IN 10 CABBAGE GENOTYPES AND THEIR IMPACT ON
THE FEEDING OF MAMESTRA BRASSICAE CATERPILLARS

TANJA BOHINC!, M. DEVETAK" and S. TRDAN™*

"University of Ljubljana, Biotechnical Faculty, Dept. of Agronomy, Jamnikarjeva 101, SI-1111 Ljubljana

Abstract - In 2011, we studied the glucosinolate content in 5 cultivars and 5 cabbage hybrids grown outdoors in order to
study their influence on the feeding of cabbage moth caterpillars (Mamestra brassicae). The selected genotypes were cat-
egorized into three groups, early (the growth period from 55 to 70 days), mid-early (80-90 days) and mid-late (110-140
days), while the samples of cabbage for glucosinolate analysis were taken at five intervals, during which we also assessed
genotypes for the extent of damage caused by caterpillars. We found that the feeding of caterpillars affected primarily the
mid-early and mid-late genotypes of cabbage, and that the glucosinolate content among the different cabbage genotypes
varies. The highest content of the analyzed glucosinolates was established in mid-late genotypes. Glucobrassicin was the
only glucosinolate found in all cabbage genotypes, yet its antixenotic effect (r=0.20) was very low. We found that sinalbin
negatively affects the feeding of cabbage moth caterpillars in mid-early cabbage genotypes (r=-0.34), while the same ef-
fect of sinigrin on the extent of damage can be observed in mid-late genotypes (r=-0.27). We have established a strong or
moderate correlation between the gluconapin (r=0.87) and progoitrin (r=0.66) contents in mid-late genotypes and the
extent of damage caused by caterpillars. Our research proves that different cabbage genotypes are responsible for different
susceptibilities to damage by the cabbage moth, and that one of the factors of natural resistance of cabbage are also glu-
cosinolates. Despite this, due to their variability in cabbage we cannot precisely determine the set of genotypes that would
ensure a higher cabbage yield as a result of less damage caused by the cabbage moth. Thus, we need to identify in more
detail the reasons for the time and quantum variability of glucosinolates in Brassicaceae.
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INTRODUCTION (Thrips tabaci Lindeman) (Trdan et al., 2009); it was

also found that the diamondback moth (Plutella xy-

Cabbage, which is in Europe among the most im- lostella L.) averagely leaves more eggs on the green
portant vegetables, can defend itself against attacks genotypes of cabbage than on the red, though the
by harmful pests in different ways. The research into harmful pest thrives better on the latter (Colares
the natural resistance of cabbage against attacks of et al., 2013). Considerable, yet not sufficiently ex-
selected harmful pests has so far confirmed a nega- plained, is also the influence of glucosinolates on the
tive correlation between the content of epicuticular appearance of the cabbage moth, the cabbage stink

wax on cabbage leaves and the extent of damage bug (Bohinc et al., 2012; Bohinc et al., 2013ab) and
done by the cabbage moth (Phyllotreta spp.), the cab- the diamondback moth in cabbage (da Silva Car-
bage stink bug (Eurydema spp.) and the onion thrips valho et al., 2010), although some research into the

867


https://core.ac.uk/display/357557617?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

868 TANJA BOHINC ET AL.

oviposition of harmful pests (e.g. in the species Delia
floralis) shows a greater significance of non-glucosi-
nolates (Hopkins et al., 1997). Although the connec-
tion between the glucosinolate content in cabbage
and its natural resistance against the cabbage moth
has been already studied (Cartea et al., 2010), the sig-
nificance of these substances is still not sufficiently
explained, despite the fact that this research problem
has been addressed for quite a long time (Cole et al.,
1994; Gutbrodt et al., 2012).

Glucosinolates are characteristic secondary me-
tabolites for the order Capparales (Schreiner, 2005).
They can be found in 13 different botanical fami-
lies; so far, they have been characteristic mostly for
Brassicaceae (Bohinc et al., 2012). Their variability
among plant species, among different organs of the
same plant species, and their effect on some harmful
pests have been dealt with by certain authors (Gou-
inguene and Stadler, 2005; Bohinc et al., 2013ab).
Glucosinolates can differently influence the feeding
of monophagous and polyphagous insects (Renwick,
2002; Bohinc et al., 2012). Among typical polypha-
gous insects is also the cabbage moth (Mamestra
brassicae L.), which can successfully feed and develop
on more than 70 host plants (Devetak et al., 2010).

Due to the known negative effects of synthetic
insecticides — harmful pests can be resistant to them
(Springate and Colvin, 2012) - their number on the
market has been lately significantly reduced (Finch
and Collier, 2000); as a result, there is a greater need
to develop, optimize and implement environmen-
tally acceptable ways of suppressing harmful pests
in systems of food production. Here the knowledge
about the natural resistance of cultivated plants
against harmful pests is of the utmost importance.
This also includes information about the preferences
of polyphagous harmful pests for different species of
hosts (Xue et al., 2010; Metspalu et al., 2013) or for
different genotypes of the same plant species (Trdan
et al., 2004, 2008).

The purpose of our research was to study the glu-
cosinolate content in different genotypes of cabbage
in order to identify their influence on the extent of

feeding by cabbage moth caterpillars in a research
area in Slovenia. We wish to prove that different
genotypes of cabbage are differently susceptible to
attacks by the cabbage moth, and that by selecting
a genotype we can successfully control the extent of
damage. The purpose of our research was based in
the fact that glucosinolate content in the same plant
species and even in the same genotype considerably
depends also on environmental factors (Bohinc and
Trdan, 2012); the results connected with the research
of other genotypes of cabbage (Cartea et al., 2010)
should therefore not be uncritically transferred into
other environments.

MATERIALS AND METHODS
Study site and plant material

A field experiment was carried out in 2011 at the
Laboratory Field of the Biotechnical Faculty, Univer-
sity of Ljubljana (46°04’N latitude, 14°31’E longitude,
300 m above sea level), Slovenia. The cabbage plants
were grown in the Department of Agronomy’s (Bio-
technical Faculty) glasshouse according to the proto-
col described in Trdan et al. (2007). The survey con-
sisted of 10 different cabbage genotypes (5 hybrids
and 5 cultivars), which were classified into three
groups of genotypes according the length of grow-
ing period: early (‘Candisa F1; ‘Pandion F1; ‘Rdece
erfurtsko rano’ [='Rdece’]) (the length of growing
period between 55 and 70 days), mid-early (‘Cheers
F1’ ‘Grandslam F1’, ‘Futosko’) (80-90 days), and mid-
late (‘Hinova F1; ‘Holandsko pozno’ [=’"Holandsko’],
‘Kranjsko okroglo’ [="Kranjsko’], ‘Varazdinsko’)
(110-140 days).

Field evaluation

The cabbage seedlings were planted on May 4, 2011
in 4 blocks. The plants were not sprayed with insec-
ticides, and each genotype represented a separate
treatment (arranged randomly) within the block.
The seedlings were planted in a grid of 0.40 x 0.30 m;
each block consisted of one bed (breadth 1 m, length
25 m). The beds were covered by black polyethylene
mulch. Drip irrigation tape was installed under the
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polyethylene mulch in the bed at a distance of 10-15
cm from the plant row. The injuries to the cabbage
caused by Mamestra brassicae caterpillars were as-
sessed 5 times (18 June, 9 July, 30 July, 5 August, 10
August) by the 5-grade visual scale. The plants were
evaluated on the scale from 1 (no damage) to 5 (more
than 25% leaf area eaten), as follows: 2) up to 2 % leaf
area eaten, 3) between 3 and 10 % leaf area eaten and
4) 11-25 % leaf area eaten (OEPP/EPPO, 2002).

Determination of glucosinolates

Plant material (cabbage leaves) for the analysis of
glucosinolates was sampled at five different inter-
vals (the same days as the injuries of the caterpil-
lars were assessed). The leaves were cut down with
scissors. One sample represented a representative
sample of the plants from one plot. The material was
then freeze-dried (type: LIO-10P, producer: Kambi¢
Laboratorijska oprema, Slovenia) and homogenized
before extraction of glucosinolates. The lyophilized
samples were stored in 50 ml bottles in a freezer
(type: U3286S, producer: Sanyo) at -80°C. The glu-
cosinolate extraction and analysis were performed
according to ISO 9167:1-1992. The method was pre-
viously described by Bohinc et al. (2013a). In the
samples, we determined the content of gluconapin,
glucobrassicin, progoitrin, sinalbin, glucoiberin and
sinigrin.

Data analysis

The differences in the glucosinolate content on the
leaves of cabbage cultivars were analyzed using a gen-
eral one-way ANOVA. Prior to analysis, each variable
was tested for homogeneity of the variance (Bartlett’s
test) and the data found to be non-homogenous were
transformed to log (Y) prior to ANOVA. Kruskal-
Wallis (KW) tests were also applied to analyze the
impact of different factors on the glucosinolate level.
The differences in glucosinolate content (P<0.05) be-
tween the different cabbage cultivars were identified
using Duncan’s multiple range test. We calculated
correlations between the concentration of an indi-
vidual glucosinolate and the level of injury caused by
the caterpillars on cabbage leaves. All the statistical

analyses were performed using Statgraphics Centu-
rion XVT (2009).

RESULTS

We found that the content of glucobrassicin in the
cabbage was significantly influenced by the date of
sampling (ANOVA: F=3.24, Df=4, P=0.0149; KW
test: H=22.18, Df=4, P=0.0002) and the genotype
(ANOVA:F=1.79,Df=9,P=0.0078; KW test: H=18.95,
Df=9, P=0.0256), while the content of gluconapin was
influenced by the date of sampling (ANOVA: F=7.13,
Df=3, P=0.0445; KW test: H=4.55; Df=3; P=0.0501).
However, we found out that the content of gluco-
napin (ANOVA: F=4.05, Df=1, P=0.0455; KW test:
H=14.04, Df=1, P=0.0442) and sinalbin (ANOVA:
F=18.58, Df=3, P=0.0082; KW test: H=16.0, Df=3,
P=0.0088) differed between genotypes, and that the
content of sinalbin was not conditioned by the date
of sampling (ANOVA: F=1.48, Df=2, P=0.3130; KW
test: H=4.5, Df=2, P>0.05).

The content of sinigrin was also significantly influ-
enced by the genotype of cabbage (ANOVA: F=16.55,
Df=5, P=0.0083; KW test: H=17.22, Df=5, P=0.0005)
and the date of sampling (ANOVA: F=12.03, Df=3,
P=0.0063; KW test: H=13.27, Df=3, P=0.0018); we
also found that the content of progoitrin in cabbage
was conditioned by the genotype (ANOVA: F=3.84,
Df=2, P=0.0080; KW test: H=4.48, Df=2, P=0.0082)
and the date of assessment (ANOVA: F=4.05, Df=2,
P=0.0039; KW test: H=3.07, Df=2, P=0.0050).

In view of our data, we can confirm that the con-
tent of glucoiberin in cabbage is influenced by the
date of sampling (ANOVA: F=9.16, Df=3, P=0.0002;
KW test: H=14.52, Df=3, P=0.0022) and the geno-
type (ANOVA: F=25.14, Df=9, P=0.0099; KW test:
H=23.93, Df=9, P=0.0044).

The influence of the length of growth period in the
genotypes of cabbage on the content of the analyzed
secondary metabolites (general analysis)

The content of glucobrassicin does not differ be-
tween early, mid-early and mid-late genotypes of
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Fig 1. Average glucosinolate content (+SE) (umol/g ds) in 10 cabbage cultivars from 3 groups according to the length of growing period.
Lowercase letters represent differences between glucosinolate content in different cultivars belonging to the same group. Glucosinolates

present in traces (<0.1 umol/g ds) are evaluated as 0.1 pmol/g ds).

cabbage (ANOVA: F=1.57, DF=2, P>0.05; KW test:
H=3.93, Df=2, P>0.05), yet we can confirm that the
content of gluconapin is conditioned by the length
of growth period of the genotypes (ANOVA: F=4.14,
Df=2, P=0.0039; KW test: H=3.23, Df=2, P=0.0050).
Mid-late genotypes on average contained 0.39+0.05
umol/g ds of glucobrassicin, in mid-early genotypes
we found 0.26+0.04 pmol/g ds, and in early genotypes
0.29+0.05 umol/g ds. The content of gluconapin was
the highest in mid-late genotypes. The content of si-
nalbin in general did not differ between the groups
of genotypes (ANOVA: F=0.57, Df=2, P>0.05, KW
test: H=0.38, Df=2, P>0.05). The content of sinigrin
was highest in mid-late genotypes (0.96+0.19 pmol/g
ds), which means that the content differs in the indi-
vidual groups of genotypes (ANOVA: F=7.82, Df=2,
P=0.0007; KW test: H=22.95, Df=2, P=0.0007). The
content of glucoiberin differed in individual groups
of genotypes (ANOVA: F=10.15, Df=2, P=0.0074;
KW test: H=7.43, Df=2, P=0.0243), and was on av-
erage the highest in mid-late genotypes (0.54+0.08
pmol/g ds). Progoitrin was identified only in mid-
late genotypes (ANOVA: F=10.14, Df=2, P=0.0497;
KW test: H=7.98, Df=2, P=0.0354).

The content of sinigrin was on average higher in
mid-late genotypes (1.99£0.31 pmol/g ds), while in

early genotypes it was on average 0.38+0.01 pmol/g
ds. The content of glucobrassicin (0.44+0.05 pmol/g
ds) and gluconapin (0.57+0.05 umol/g ds) was also
higher in mid-late genotypes. Sinalbin was in our re-
search present in a larger quantity in early genotypes
(3.18+0.58 pmol/g ds), while the content of sinigrin
was higher in mid-late genotypes (1.99+0.32 pmol/g
ds).

The content of sinigrin was the highest in the
samples of the cultivars ‘Varazdinsko (1.78+0.75
pmol/g ds) and ‘Kranjsko' (2.31+0.04 umol/g ds), the
content of glucobrassicin was higher in the samples
of the hybrid ‘Hinova F1’ (0,39+0.14 umol/g ds) and
the cultivars ‘Varazdinsko (0.48+0.13 umol/g ds)
and ‘Holandsko’ (0.45+0.08 umol/g ds), while the av-
erage content in the samples of the cultivar ‘Rdece’
was 0.29£0.08 umol/g ds, and in the hybrid ‘Pandion
F1” it was 0.18+0.04 umol/g ds. The content of gluco-
napin was significantly the highest in the samples of
the cultivar ‘Holandsko’ (0.2740.06 pumol/g ds) and
the hybrid ‘Pandion F1” (0.24+0.08 pumol/g ds) (Fig.
1).

Gluconapin was present in traces (< 0.1 umol/g
ds) in the hybrids ‘Candisa F1” at the first assessment
(18 June) and ‘Grandslam F1’ at the second assess-
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Table 1. Average values of five glucosinolates (except glucobrassicin) occurring in different cabbage genotypes (umol/g ds) during the

growth period
Date of Glucosinolate
sampling Cabbage genotype glucoiberin progotrin sinigrin sinalbin gluconapin
Pandion F1’ in traces X 0.10+0.00 X in traces
‘Rdece in traces X 0.10£0.00 in traces X
‘Cheers F1’ in traces X 0.10+0.035 X X
‘Holandsko’ 0.50+0.03 0.50+0.01 0.10+0.10 X X
‘Candisa F1’ 0.40+0.03 X 0.36+0.10 in traces in traces
18" June ‘Grandslam F1’ 0.52+0.08 X 0.10+0.00 x X
‘Varazdinsko’ X X 1.00+0.12 X X
‘Hinova F1’ X X 0.10+0.05 in traces X
‘Kranjsko’ X X X X X
‘Futosko’ X X 0.10+0.10 X X
Pandion FI’ X X 3.18+0.10
‘Rdece X X X in traces in traces
‘Cheers F1’ X X X 0.67+0.15 in traces
‘Holandsko’ X X 0.10£0.00 in traces in traces
9t July ‘Candisa F1’ X X X in traces
‘Grandslam F1’ X X X in traces in traces
‘Varazdinsko’ X X 0.10+0.00 X X
‘Hinova F1’ X X 0.10+0.00 X in traces
‘Kranjsko’ X X X X in traces
‘Futosko’ X X 0.10+0.00 X X
Pandion F1’ 0.35%+0.08 X 0.10+0.10 X 0.36+0.10
‘Rdece X X X b in traces
‘Cheers F1’ in traces X in traces X X
‘Holandsko’ in traces X 0.27+0.05 X X
‘Candisa F1’ X X in traces in traces in traces
30 July ‘Grandslam F1’ X X in traces X in traces
‘Varazdinsko’ X X in traces X X
‘Hinova F1’ 0.32+00.05 X in traces X X
‘Kranjsko’ X X in traces X X
‘Futosko’ X X in traces X X

ment (9 July). The significantly highest quantity of si-
nalbin was present in samples of the hybrid ‘Pandion
FI” (1.64%0.92 umol/g ds), while it was also detected
in samples of the hybrids ‘Cheers F1' (0.26+0.10
umol/g ds) and ‘Hinova F1’ (0.24£0.09 umol/g ds)
and the cultivars of ‘Kranjsko’ (0.27+0.10 umol/g ds).
Progoitrin was confirmed in the samples of the mid-

late cultivars ‘Holandsko’ (0.45+0.05 pmol/g ds) and
‘Varazdinsko' (0.35+0.05 pmol/g ds), glucoiberin
was among the studied glucosinolates found in the
significantly highest quantity in the samples of the
cultivar “Varazdinsko' (0.47+0.24 pmol/g ds), while
its content was lowest in early hybrids ‘Candisa FI’
(0.39£0.01 umol/g ds) and ‘Pandion F1’ (0.47+0.07
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Pandion F1’ 0.58+0.02 X 0.41+0.04 in traces in traces
‘Rdece’ X X in traces X in traces
‘Cheers F1’ in traces X in traces X in traces
‘Holandsko’ 0.62+0.10 0.23+0.02 in traces X in traces
‘Candisa F1’ in traces X in traces X in traces
5% Aug . , .
Grandslam F1 0.28+0.04 X X X in traces
‘Varazdinsko’ in traces 0.47+0.02 1.82+0.21 X X
‘Hinova F1’ 1.54+0.10 X in traces X in traces
‘Kranjsko’ in traces X in traces X X
‘Futosko’ in traces X in traces X X
‘Varazdinsko’ in traces X 1.12+0.10 in traces X
‘Hinova F1’ 0.30+0.08 X 1.21+0.19 X X
10" Aug o
Kranjsko 0.50%0.08 X 2.41+0.15 0.44+0.05 X
‘Holandsko’ 1.23+0.16 0.62+0.05 2.71£0.10 in traces 0.81+0.10

x-not able to detect, in traces is evaluated as <0.1 umol/ g ds

= 'Candisa F1' O 'Cheers F1' 0 'Futosko' O 'Grandslam F1' @ 'Pandion F1' & 'Varazdinsko' @ 'Holandsko' @ 'Hinova F1'2 'Rdece'm Average
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Fig 2. Average glucobrassicin content (+SE) (in pmol/g ds) in different cultivars (lowercase letters present the differences between cab-
bage cultivars on the same date of assessment; uppercase letters represent the differences between different dates of assessment concern-
ing the same glucosinolate). To simplify Fig 2, 9 July is not presented.

umol/g ds). In the samples of the cultivar ‘Rdece; the in all genotypes of cabbage. Fig. 2 shows the con-
said glucosinolate was present in traces (Table 1).

Content of glucobrassicin at different intervals in the

growth period

tent of this substance at four from the five intervals
of sampling. The content of glucobrassicin was at
the first date of assessment highest in the genotype
‘Candisa F1’ (1.38+0.01 umol/g ds), while in ‘Hi-
nova F1’ we did not establish any content of this

Glucobrassicin was the only glucosinolate found glucosinolate. On the third date of assessment, we
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Table 2. Correlation between the mean level of injury caused by Mamestra brassicae caterpillars and glucosinolate concentration (P<0.05,
Duncan’s multiple range test) on mid-early and mid-late cabbage genotypes.

Cabbage group Glucosinolate r a b p
glucoiberin 025 | 13091 -0.6948 0.0456*
mid-carly genotypes sinalbin 034 | 1.50726 | -0.6682 | 0.0454%
sinigrin 0.04 | 127132 | 0.7751 0.9600
glucobrassicin 0.20 1.0580 0.1643 0.0498*
gluconapin 0.87 -0.81 3.74 0.0241*
sinalbin 002 | 12078 -0.0666 0.9600
mid-late genotypes sinigrin 027 | 11087 0.0290 0.0426*
progoitrin 0.66 | 0.2895 2.0231 0.0358*
glucoiberin 0.27 0.9798 0.2210 0.1793

confirmed in the genotype ‘Varazdinsko' the highest
content (1.74+0.085), while at the fourth date assess-
ment we found the highest content in the genotypes
‘Varazdinsko' (0.45+0.14 pmol/g ds) and ‘Holand-
sko’ (0.47+0.17 umol/g ds). At the last date of assess-
ment, the content of glucobrassicin was among the
highest in the samples of the genotype ‘Hinova FI’
(1.06%0.03 pmol/g ds).

The influence of glucosinolate content on the extent of
damage in mid-early and mid-late genotypes
of cabbage

Among the studied correlations between glucosi-
nolate content and the extent of damage done by
the caterpillars of Mamestra brassicae on cabbage
leaves, we can point out the activity of glucoiberin
(r=-0.25, P<0.05) and sinalbin (r=-0.34, P<0.05)
(Table 2) in mid-early genotypes. A significant in-
fluence of the remaining glucosinolates was not es-
tablished.

In mid-late genotypes of cabbage, we can talk
about the significant influence of the four selected
glucosinolates. We thus noted a weak correlation be-
tween the content of glucobrassicin and the extent of
damage (r=0.20, P<0.05), and between sinigrin and
the extent of damage (r=-0.27, P<0.05), a strong cor-
relation between the content of gluconapin and the
extent of damage (r=0.87, P<0.05), and a moderate

correlation between the content of progoitrin and
the extent of damage (r=0.66, P<0.05). We found that
there was a significant negative correlation between
the content of sinigrin and the extent of damage (r=-
0.27, P<0.05)

In the remaining glucosinolates, we did not de-
tect any significant correlation; the remaining values
are presented in the Table 2.

DISCUSSION

The results of our research confirm the findings of
some past studies (Moyes et al., 2000; Bohinc et al.,
2013ab), namely that glucosinolate content in plants
depends on different factors (the significance of
many is still not precisely explained) and that their
content in plants varies through the growth period.
It has already established that differences in the con-
tent of these secondary metabolites also occur be-
tween genotypes of the same plant species (Kim et
al., 2010). Our research defines these correlations
in more detail. The results of our research indicate a
higher content, and consequently the significance of
glucosinolates for mid-early and mid-late genotypes
of cabbage. For this reason, we studied in detail the
correlation between the extent of damage done by the
polyphagous cabbage moth caterpillars (Mamestra
brassicae) and the content of glucosinolates in the se-
lected groups of cabbage.
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We thus established that glucobrassicin, which
is one of the glucosinolates whose content in plants
is also influenced by environmental factors (Kang et
al., 2006; Bohinc and Trdan, 2012), was in our re-
search present in all five cultivars and five hybrids of
cabbage. In the research carried out by Bohinc et al.
(2013ab), glucobrassicin was also the only glucosi-
nolate present in all studied species of Brassicaceae.
In view of the sensitiveness of this glucosinolate to
environmental factors, our research established a
weak correlation (r=0.20) between its concentration
and the extent of damage in mid-late genotypes; we
cannot classify it as a key secondary metabolite that
would condition antixenosis in cabbage. Our find-
ing that the content of progoitrin is higher in mid-
late genotypes of cabbage is also consistent with
the findings of our earlier research (Bohinc et al.,
2013b). However, the added value of our results is
the confirmed moderately strong positive correla-
tion (r=0.66) between the content of progoitrin and
the extent of damage done by cabbage moth caterpil-
lars to leaves (a similar correlation was confirmed by
Newton et al. (2010) for the louse Brevicoryne brassi-
cae and cabbage), which was in the same group of
cabbage genotypes confirmed also for gluconapin
(r=0.87), whose antixenotic effects could be accord-
ing to the reports by Fritz et al. (2010) increased by
foliar application of jasmonic acid to cabbage.

Despite the fact that in our research sinigrin was,
in comparison with other types of glucosinolates,
present in large amounts in all mid-late cultivars, its
influence on the extent of damage done by cabbage
moth caterpillars was relatively weak (r=-0.27), so we
cannot confirm the finding of Olsson and Jonasson
(1994), who attribute to this substance a great antix-
enotic effects on leaf-eating caterpillars in cabbage.
Sinigrin is known to have anticarcinogenic effects
(Wang et al., 2012), and is consequently attributed
a greater importance for healthy nutrition than in
plant protection. The negative influence of sinigrin
and sinalbin (which is a known stimulator of ovipo-
sition in cabbage root fly (Delia spp.)) on the feeding
of Mamestra configurata caterpillars was mentioned
also by Ulmer et al. (2001) (Gouinguene and Stadler,

2005), and we can to some extent confirm such corre-
lation (r=-0.34) in mid-early genotypes of cabbage.

In view of the results of our research, in which we
established that the content of the analyzed glucosi-
nolates was the highest in mid-late cultivars, we can
say that glucosinolates can be an important factor
deterring cabbage moth caterpillars from feeding on
these genotypes; these caterpillars are usually more
harmful at the end of the growth period of the cab-
bage genotypes from the said group (Brandsaeter et
al., 1998; Zalokar, 2011).

We can thus summarize that the selection of a cab-
bage genotype can be one of the indirect (alternative)
measures for reducing the harmfulness of cabbage
moth caterpillars. Much has been written about the
positive effects of glucosinolates in human nutrition
(Bjorkman et al., 2011), while, due to their variability
(confirmed also in our research), we cannot speak
of their universal applicability in plant protection
(Bohinc et al., 2012). As key substances influencing
the susceptibility of the studied cabbage genotypes
to attacks by cabbage moth caterpillars were identi-
fied the glucosinolates gluconapin and progoitrin in
mid-late genotypes, and sinalbin (by increasing its
quantity in cabbage we reduced its susceptibility to
attacks by the harmful pest) in mid-early genotypes,
yet the potential nature of their antixenotic effects in
cabbage will still have to be studied in more detail.
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