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THE EFFECT OF BROAD BEAN INTERCROPPING WITH WHITE M USTARD
ON WEEVILS (Sitonaspp.) FEEDING

Summary

The object of research was to determine the impadiroad bean coordinate cultivation (Vicia fabg, Bartek variety,
with a white mustard (Sinapis alba L.) in two ropasing on the dynamics of feeding among imagingseafleaf weevil
(Sitona spp.). The investigations were conductdtaryears 2014 and 2015 at theperimental Station of the University of
Agriculture, in Prusy near Cracow. The field expeent comprised the following objects: broad beaawték cv. in pure
culture, sown at standard 50 cm x 15 cm spacingl{kad bean spaced 65 cm x 15 cm with white mdstarthe crop in-
tersown between the rows (V+S65); broad bean sp&0edm x 15 cm with white mustard as above (V+%8@) broad
bean in pure culture, sown at standard 50 cm x rh5spacing, but chemically protected with insecésidrastac 100 EC
and Decis 2,5 EC (V ch). The evaluation of theifepéhtensity of adult pea weevils was conducted2dmandomly se-
lected plants from each plot, by measuring theasgrfarea of eaten leaves, counting injured and inpred leaves and
calculating the loss of leaf blade as the resulth&ir feeding. The cultivation of broad bean withvhite mustard in row
spacing of 80 cm contributed significantly to tleeluction in a degree of broad bean leaves damagehyeaf weevil bee-
tles. The use of smaller spacing - 65 cm limitedarea of feeds but only in one of the researck@®a The effectiveness
of broad bean protection through cultivation witlwaite mustard is a few times lower than for chainicotection.
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WPLYW UPRAWY WSPOLRZ EDNEJ BO,BU Z GORCZYCA BIAL A NA ZEROWANIE
OPRZEDZIKOW ( Sitonaspp.)

Streszczenie

Celem bada bylo okrélenie wptywu uprawy wspoékdnej bobu (Vicia faba L.) odmiany Bartek z gorezpialq (Sinapis
alba L.) w dwéch rozstawach ¢dizyrzdzi na przebieg dynamikerowania chrzszczy z rodzaju oprdziki Sitona spp. Do-
swiadczenie przeprowadzono w latach 2014-2015 wjiSbmswiadczalnej — Prusy natgcej do Uniwersytetu Rolniczego
w Krakowie. Obejmowato ono naptijgce obiekty: bob odmiany Bartek wysiewany jako uprg@dnorodna w rozstawie
standardowej 50 cm x 15 cm (V); béb uprawiany wzpdhie z gorczyg bialg w rozstawie 65 cm x 15 cm (V+S65); bob
uprawiany wspohadnie z gorczyg bialq w rozstawie 80 cm x 15 cm(V+S80); bob wysiewahky ja@prawa jednorodna
w rozstawie standardowej 50 cm x 15 cm, chronidmgmicznie insektycydami Fastac 100 EC i Decis ZX\Ech). Prze-
bieg dynamikizerowania chrgzszczy oceniano na 25 losowo wybranycklimach z poletka przez mierzenie powierzchni
wyzerek, liczenie fici uszkodzonych i nieuszkodzonych oraz wyliczemyeku blaszki kiciowej w wyniku ichterowania.
Uprawa bobu wspdlnie z gorczybialq w medzyrzdziach przy zachowaniu rozstawy 80 cm, przyczgiitalo istotnego
zmniejszenia stopnia uszkodzenfailbobu przez chrszcze oprazikow. Zastosowanie rozstawy mniejszej (65 cmy-wpt
neto ograniczagco na powierzchgiwyzerek, ale tylko w jednym z sezonéw badawczychtyiafie&¢ ochrony bobu przez
uprawe wspotrzdng z gorczyg bialq jest jednak kilkakrotnie g8za ni przy zastosowaniu ochrony chemiczne;.

Stowa kluczoweuprawa wspoétrgdna, Sitona spp., béb, gorczyca biata

1. Introduction

A need for finding plant pest protection methotieraa-
tive to a chemical method is of a particular impode in the
ecological agriculture. Integrated plant protectaso gives
priority to non-chemical methods. A species dieraiion
of crops in the same location and time is one ohmass
which obstructs finding a host plant by a pestttiermore,
pollen and nectar plants (e.g. white mustard) Ifalfsignifi-
cant role as a food source for pests natural ersemie

White mustard $inapis albal..), due to produced root
secretions, limits feeding of some soil pests, bagt cyst
eelwormHeterodera schachtischmidt. [12, 13]. It is also
an object of research in terms of using it in thedpction
of pro-ecological herbicides [9]. Due to the sturetof the
root system, its presence in the cultivation of. dngrse
bean leads to the increase in roots density in etesgil
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layers, which is possibly better use of nutrieAtsthe same
time, it is a fast-growing plant, reaching sigrdifit sizes
and it may be competitive for a main plant in mixedtiva-
tions, resulting in crops reduction [10]. Therefateas cru-
cial to select proper distance of plants cultivatedoordi-
nation [11].

As to the use of a white mustard as a plant aceomp
ing in crops in order to limit the occurrence ok it is
known that in peas cultivation it limited the feegliof pea
leaf weevils and together with lacy phacelia aeat-
versely the feeding of pea thrips [14, 15].

Pea leaf weevil imag@®{tonasp.) belongs to main pests
attacking the bean family (Fabaceae) in their egriywth
phases [1, 2, 5, 8]. These beetles eat the edgas!exf
blade what results in depletion of a few to sevesdH].

The object of research was to determine the imphct
broad bean coordinate cultivatioNi¢ia fabaL.), Bartek
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variety, with a white mustards{napis albal.) in two row
spacing on the dynamics of feeding among imagifigea
leaf weevil Sitonasp.).

2. Material and methods

3. Results and discussion

A percentage of leaves with damage caused bygada |
weevil beetles depended on a season, an obsengsdien
and an object within significant limits and it ratyfrom
27% to 97% (Fig. 1). In 2014 and 2015, the leasintjty

The investigations were conducted in the years4201of damaged leaves was observed in pure broad héan c

and 2015 in the area of thHexperimental Station of the
University of Agriculture, in Prusy near Cracow @4N

vation with the use of chemical protection (objeath). In
the entire observation season in 2014, slightlyerieaves

lat., 719E long., 300 m a.s.l.). The field experiment eom with damage were observed compared to pure unpestec

prised the following objects: broad bean, Bartekioypure
culture, sown at standard 50 cm x 15 cm spacingl{kgad
bean spaced 65 cm x 15 cm with white mustard asrthe

cultivation in objects where broad bean cultivatieas ac-
companied by a white mustard. In 2015, a simikndrwas
recorded in the first two observations, in spa@n@5 cm

intersown between the rows (V+S65); broad beanespac between broad bean rows; afterwards, no significapact

80 cm x 15 cm with white mustard (V+S80) and brbaen
in pure culture, sown at standard 50 cm x 15 cnaiegabut
chemically protected with insecticides (V ch). kasfi00
EC and Decis 2,5 EC were used in one week intevwan
the first injuries on plant leaves were observetk $pacing
in objects with white mustard must be greater tstandard
(50 cm x 15 cm) because of the competition effeatards
broad beans plants, which was proved in earlieeareh
[10]. The experiment was set up in four replicasioimhe

of a white mustard was observed on the percenthdam-
aged leaves. Also, our earlier research, when feormeori-
ander was used as a plant accompanying broad Hehn,
not demonstrate any significant impact of the pmeseof
an accompanying plant on the percentage of leavtds w
damage caused I8jtonasp. imago [3].

The consumed area of leaves increased as thecpetits
ued their feeding and it was similar in both sead#iig. 2).
During all the observations, the lowest valueshif parame-

plot area was 20 mThe assessment of weevil beetles feedter were recorded in the cultivation protected weitlemicals.

ing intensity was conducted at 25 randomly seleced

marked plants per plot, by measuring the area coedyus-
ing plotting paper), determining the percentageinpfired

leaves and computing the leaf blade loss due o féeding.

Analysis of injuries was conducted four times icleaeason
of the investigations, at 5-6 days intervals, stgrfrom the
moment when the first injuries were spotted.

Statistical analysis of obtained results was cotetiby
means of Statistica 10.0.PL programme. The signifie of
differences between means was tested by one-way\dNO
and the means were differentiated using NIR Fistdsron
significance leveb =0.05.
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An advantageous impact of a white mustard preserase
noticeable particularly particularly in 2014, wheuaring all
the observations in the unprotected pure broad bekina-
tion, the area of damage was considerably higlzer i ob-
jects with an accompanying plant. Comparing varicus
spacing in the pests initial feeding period, whiegirt feed-
ing is of greatest importance, lower areas of fegeise ob-
served among plants growing in a greater spaci em
which was also confirmed in 2015.

Leaf blade loss, calculated through referringdhea of
feeds to the total leaf area on a plant, was glddgher in
2015, reaching nearly 10% (Fig. 3).

2015
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Date

V+S65 V+580 \ Vch

Source: own work Zrodio:opracowanie wiasne
Fig. 1. Leaves of broad bean injured®iyonasp. adult (percent of total number of leaves) ddp® on cultivation system:
V+S65 - broad bean spaced 65 cm x 15 cm with whitstard as the crop intersown between the rows8d+®road bean
spaced 80 cm x 15 cm with white mustard as abovebMad bean in pure culture, sown at 50 cm xrbhSpacing; V ch -
broad bean in pure culture, sown at 50 cm x 15 patiag, chemically protected with insecticides. ke#llowed by the
same letter in a given date respectively are mpiifitantly different at. = 0.05
Rys. 1. Licie bobu uszkodzone przez esezrze opexlzikow (odsetek ogoétusdi) zalenie od sposobu uprawy: V+S65 — bdb
w rozstawie 65 cm x 15 cm uprawiany wraz z gotchyalg w medzyrzdziach; V+S80 - bob w rozstawie 80 cm x 15 cm upra-
wiany wraz z gorczychialg jak wy¢ej; V — bob w uprawie jednorodnej w rozstawie 50xcb®d cm; V ch — béb w uprawie jedno-
rodnej w rozstawie 50 cm x 15 cm, chroniony chemigcz dyciem insektycydowsrednie oznaczone takimi samymi literami od-
powiednio dla danego terminu, niezndy sie istotnie przyx = 0,05
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Fig. 2. Total consumed area (fjnsaused byBitonasp. adult depending on cultivation system. Folaations see Fig. 1.
Means followed by the same letter in a given daspectively are not significantly differenteat 0.05

Rys. 2. Powierzchnia vigrek (mrf) spowodowanych przez chszcze oprrizikow zalénie od sposobu uprawy. Objde-
nia jak na rys. 18rednie oznaczone takimi samymi literami odpowiedttéodanego terminu, nie £dig Sie istotnie przy
o =0,05

10 +
2014 c 2015
9 ~ C
b b
8 -
c

7 4 bc C
g b
(%] 6 | bC
3 b
L 5 b
© b
2 4
=2 4
© d
e c

3 4 c C C a a

, 1 PBb o bb b b a

a
1 b
a I a a a
0 -
3004 05 05 09 05 14 05 2904 04 05 07 05 13 05
Date

B V+S65 MV+S80 mV BV ch

Source: own work Zrodto:opracowanie wiasne

Fig. 3. Leaf blade loss of broad bean (percenttaf feaf area) caused Bjtonasp. adult depending on cultivation system.
For explanations see Fig. 1. Means followed bystume letter in a given date respectively are mptifstantly different at
a=0.05

Rys. 3. Ubytek blaszkistiowej bobu (procent ogélnpj powierzchnicl) spowodowany przez clszcze oprdzikéw za-
leznie od sposobu uprawy. OBfdenia jak na rys. 1Srednie oznaczone takimi samymi literami odpowiedli@danego
terminu, nie réniq sie istotnie przyx = 0,05
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A statistically proved limiting impact of a whiteustard
in this index during all the observations was reear for
spacing of 80 cm between broad bean rows. Thevatitin
of a white mustard in broad bean row spacing ot®baf-
fected the reduction in the leaf bade depletioly am014.
The effectiveness of chemical protection within timeita-
tion of the leaf blade loss was considerably highan the
protection with the use of cultivation with a whiteustard.

The obtained effects of the limitation of broadabe
damage caused by pea leaf weevils imago throughdjze
cent cultivation of a white mustard are confirmedtie
case of peas [15]. Low quantity 8fitonabeetles in weed
strips with considerable share of a white mustaad aiso
observed by Lethmayer at al. [7]. The results ola@iby us
confirm the soundness of introducing this plantaasele-
ment of mixed cultivations or as a boundary belpezially
because, according to literature, pea leaf weeeispond
poorly to such a type of protection. For exampléxet
sowing of wheat with narrow leaf lupin did not affehe
number of feeds caused I8itona maculariugMarsham)
[6] and horse beans cultivated with barley or wheat
characteristic even for a higher degree of damagsitona
lineatusL. than in pure sowing [10].

4, Conclusions

1. The cultivation of broad bean with a white mustard
row spacing of 80 cm contributed significantly e treduc-
tion of a degree of broad bean leaves damage byepéa
weevil beetles. The use of smaller spacing - 63ionted
the area of feeds but only in one of the reseazabans.

2. The effectiveness of broad bean protection through
tivation with a white mustard is a few times lowtkan for
chemical protection.
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