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THE EFFECT OF WHITE MUSTARD PROXIMITY ON BROAD BEAN

INJURIES DUE TO

WEEVILS (SITONA SPP.)

Summary

The investigations aimed at an assessment of whitgtard effect, as an accompanying crop, cultivatetivo variants:

parallely and as strips surrounding the main cropread bean, Bartek c.v., on the degree of the rogp injuries due to
weevil beetles and larvae. The field experimentprs®ad the following objects: broad bean, Bartek icvpure culture,

sown at 50 cm x10 cm spacing; broad bean spaceth6810 cm with white mustard as the crop intersbetween the
rows and broad bean spaced 50 x 10 cm, with a 5@vitha mustard stripe surrounding the plot (in thase the width of
broad bean stripes was 3 m). The assessment ofl lweetles feeding intensity was conducted by nreagthe area con-
sumed, determining the percentage of injured leanescomputing the leaf blade loss due to theidifege In order to de-
termine the larvae harmfulness, the undergroundiptearts were analyzed. Broad bean cultivated togetvith white mus-
tard, both in the interrows and as surrounding @&s$ contributed to a considerable decrease in bioeah leaves injuries
due to Sitona beetles. On the other hand, broadh lmedtivation as surrounding stripes contributedaaonsiderably de-

creased injury of root nodules caused by weevildar

Key words intercropping, Vicia fabd. ., Sinapis albd.., Sitonaspp.

WPLYW SASIEDZTWA GORCZYCY BIALEJ NA STOPIE N USZKODZENIA BOBU
PRZEZ OPRZEDZIKI ( SITONA SPP.)

Streszczenie

Celem bada byta ocena wplywu gorczycy biatej, jakalloy towarzysacej, uprawianej w dwdch wariantach: wspéidz
nie oraz w postaci paséw dookotasliny gtownej - bobu odmiany Bartek, na stopigszkodzenia gliny gtéwnej przez
chrzszcze i larwy opexizikow. Ddwiadczenie polowe obejmowato ngsijgce obiekty: béb odmiany Bartek w uprawie
jednorodnej wysiany w rozstawie 50 cm x10 cm; bdbastawie 60 cm x 10 cm z gorazyesiang pomidzy rzdami oraz
béb w rozstawie 50 x 10 cm obsiany dookota pasewzgoy o szerolksgi 50 cm (szerolsé paséw bobu wynosita w tym
przypadku 3 m). Ocenintensywngci zerowania chrzszczy opradzikow przeprowadzono miezpowierzchri uszkodzé,
okreslajgc odsetek fici uszkodzonych oraz wyliczaj ubytek blaszki deiowej w wyniku icheerowania. Dla okrglenia
szkodliwdci larw analizowano podziemneegei roslin. Uprawa bobu wspdlnie z gorczybialq w miedzyrzdziach, jak i w

postaci obsiewu, przyczynitagsilo istotnego zmniejszenia

stopnia uszkodzesga bobu przez cheszcze oprdzikow.

Uprawa bobu z gorczycw postaci obsiewu przyczynita siatomiast do istotnego zmniejszenia uszkodzeoidalwek ko-

rzeniowych przez larwy oprdzikéw.

Stowa kluczoweuprawa wspétrgdna, Vicia fabd.., Sinapis albd.., Sitonaspp.

1. Introduction

Introducing crops accompanying the main cropsiqoar
larly these which produce considerable amount®lémp (like
white mustard), is an excellent method to incrédsdiversity
and stability of ecological balance in agrocengseg]. It may
be also an alternative for plant protection usifgnaical
preparations, particularly in view of application ipro-
ecological farming systems. White mustard is wathlkn for
its influence limiting feeding of some soil pegts. sugar beet
cysts nematodéd-eterodera schachtibchmidt). Its root secre-
tions, owing to their allelopathic properties, amgestigated
for their possible utilization for manufacturingopecological
herbicides [4]. Its introduction to e.g. field beaops leads to
a better root density in deeper soil layers antefoee to po-
tentially better nutrient utilization. At the sartime, a high
competition of white mustard has been emphasizederning
the above-ground parts, which leads to a decreaseed yield
e.g. in field bean [5]. Thus, a proper selectiorihaf spacing
between parallel cultivated crops is crucial. Solfle infor-
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mation has been gathered about this plant effethewccur-
rence of crop pests. White mustard cultivated énvibinity of
pea, among others has a limiting effect on weeeitling [6].

Broad bean (despite its not large acreage) andadiie
fact that it is attacked by many pests of consideraco-
nomic importance, which appear also on other cfopEe-
vils, black bean aphidruchidag is the most useful model
plant for investigating various factors effect dre tabove
mentioned pestLurculionidae, Sitonapp. beetles usually
appear first on broad bean plantations. Their nooeer
presence during emergencies period may sometineesne
sitate a liquidation of the plantation. Feedinghdir larvae,
destroying root nodules is also dangerous, asmitdi at-
mospheric nitrogen fixation [7].

The investigations aimed at an assessment of white
mustard effect, as an accompanying crop, cultivaigao
variants: parallel and as strips surrounding théroeop —
broad bean, Bartek c.v., on the degree of the w@ip in-
juries due to weevil beetles and larvae.
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2. Material and methods

ing over time and with the appearance of subsedeawes.
It should be emphasized that registered numbenjafad

The investigations were conducted in the years320lleaves was quite low. Previous investigations iatid

and 2014 in the area of a private agricultural imgdin
Igotomia village (Malopolska voivodship). The fielex-
periment comprised the following objects: broad rhea
Bartek cv. in pure culture, sown at 50 cm x10 cracépy
(V); broad bean spaced 60 cm x10 cm with white amdst
as the crop intersown between the rows (VSi) arahdbr
bean spaced 50 x 10 cm, with a 50 cm wide mustaifges
surrounding the plot (in this case the width ofdddean
stripes was 3m) (VSs). The experiment was set uprige
replications. The plot area was 1Z.riThe assessment of
weevil beetles feeding intensity was conducted satrah-
domly selected and marked plants per plot, by nraasu
the consumed area (using plotting paper), detengitine
percentage of injured leaves and computing the bésde
loss due to their feeding. Analysis of injuries wemn-
ducted four times in each season of the investigafi at
weekly intervals, starting from the moment when fingt
injuries were spotted. In order to determine thevda
harmfulness, the underground plant parts were aedlgaf-

ter their washing, total number of root nodules ever

counted, as well as the number of injured noduldss
analysis was conducted once by the end of June.
Statistical analysis of obtained results was cotetudy
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 Fistdstron
significance leveb =0.05.

3. Results and discussion
The percentage of plants injured $ifonabeetles fluc-

tuated depending on the season, observation datelan
ject, from c.a. 2% to 19% (Fig. 1). Usually it wdecreas-

Q

considerable divergences in the number of lea\aseid by
weevil beetles among various investigated seasfom (
20% to even 80%) [8]. The reason for low intensifySi-
tona harmfulness in the presented experiment might have
been also quite rare appearance of bean cropsharefore
their accompanying enthomofauna) in the area whisze
research was conducted. The most numerous leaus wi
consumed area were spotted in places where onlgdbro
bean was cultivated. The limiting effect of whiteustard
(both as the parallel crop and a stripe surrounttiegplot)
was more apparent with the plant growth and comnu
beetle feeding. On the other hand, the Authorsviptes
research on the effect of parallel broad bean \ailtn
with fennel or coriander did not demonstrate ttnt per-
centage of leaves injured by weevils was undergaing
marked changes under the influence of this fad@mly
during one observation, at the initial period ofewi feed-
ing, a lower value of this index was noted in thgnity of
coriander than in the pure broad bean culture [8].

The consumed area was increasing with continuesg p
feeding and reached higher values in the 2013 se#sg.

2). However, no significant effect of mustard prese on
the above mentioned parameter was observed, foajarm
part of the period of observations, although likecase of
the percentage of injured leaves, the largest coaduarea
was registered in the pure broad bean culture. differ-
ences were statistically proved once in 2013 anti Zor
the objects with accompanying mustard.

The leaf blade loss, computed by referring the-con
sumed area to total leaf area per plant, revealedighest
values at the initial period of the pest feedingg(R3),
which suggests that the rate of plant growth caarsioly
exceeded the rate 8itonabeetles feeding.
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Fig. 1. Leaves of broad bean injured ®iyonaspp. adult (per cent of total number of leavegetheling on cultivation sys-
tem. Mean followed by the same letter in a givete daspectively are not significantly differentat 0.05

Rys. 1. Licie bobu uszkodzone przez clszze operlzikow (odsetek ogotustii) zalenie od sposobu uprawrednie
oznaczone takimi samymi literami odpowiednio dlaedp terminu, nie ihiq sie istotnie przyx = 0,05

Janina GOSPODAREK, Marcin KACZMARCZYK, Milena RUSIN, Barbara BINIAS

96

,Journal of Research and Applications in Agricultural Engineering” 2015, Vol. 60(3)



50,00
45,00

40,00

35,00
30,00

25,00

20,00
15,00
10,00
5,00
0,00 -

Total consumed area per plant[mm?]

B Control -broad bean as a homogenous crop (V)

B Broad bean+mustard in strips (VSs)

O Broad bean+mustard in interrows (VSi)

Source: own work Zrodio: opracowanie wiasne

Fig. 2. Total consumed area (fntaused bySitonaspp. adult depending on cultivation system. Mezloed by the
same letter in a given date respectively are mgiificantly different atx = 0.05

Rys. 2. Powierzchnia vigrek (mrf) spowodowanych przez chszcze opeizikéw zalenie od sposobu uprawgrednie
oznaczone takimi samymi literami odpowiednio dlaedp terminu, nie ihiq Sie istotnie przyx = 0,05
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Fig. 3. Leaf blade loss of broad bean (per cenbtal leaf area) caused ISjtonaspp. adult depending on cultivation sys-
tem. Mean followed by the same letter in a givete daspectively are not significantly differentat 0.05

Rys. 3. Ubytek blaszkistiowej bobu (procent ogéinej powierzchnicl) spowodowany przez cliyszcze oprdzikdéw za-
leznie od sposobu uprawyrednie oznaczone takimi samymi literami odpowiedtigodanego terminu, nie £dig Sie istot-

nie przye = 0,05

Statistically proved limiting effect of white muast
concerning this index, was registered more frequexttthe
later period of the insects feeding (and plant ghgywwhich
points to a mechanism which interferes with pesitst
finding. The growth rate of broad bean and musisuidi-
tially similar, later a strong competition of mustashoots,
which usually grow above broad bean plants, becaapes
parent. Gols et al. [9] described a similar mecsmanivhile
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analysing searching behavior &fiadegma semiclausum
parasitoid inBrassica oleracanonoculture and at parallel
cabbage cultivation witlSinapis alba. They stated that
plant height influenced host finding. Wasps founakth
infested plants faster when it was accompanied Hayts
Sinapisplant than whesinapisplants were high.

Statistical analysis conducted on the data forvthele
research season points to a significant effect astard
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proximity, limiting the degree of broad bean leaimasiry
by weevils, however the way in which this plantingro-
duced (as a parallel crop or stripes surroundirg plots)
was of not significantly importance (Fig. 4).

The percentage of root nodules injured by weewilde
ranged from 27 to 68%, depending on the objectsaadon
of research (Fig. 5). Also in this case, a statdlly proved
beneficial effect of mustard presence was regidterisible
as about 12-30% lower percentage of injured roolutes,
however in the 2014 season, statistically significdiffer-
ences were registered only for the object wherdentnius-
tard was sown as a stripe around the broad bean Alo
similar effect was noted for pea cultivated withit@hmus-
tard — the company of white mustard contributeddés
crease injuries from both adult weevils and thaivae [6].
Also Lethmayer et al. [1] in their research on éffects of
weed stripes on the occurrence of noxious coleaptspe-
cies (itidulidae ChrysomelidaeandCurculionidag found
a low abundance oS§itona weevils in the stripes with
Sinapis alba.

18

The data on the effect of other crops companyhen t
occurrence and harmfulness of weevils are quiterdiv
fied. Hurej et al. [10], who analysed weewvldleoptera
Curculionidag assemblages (among otheBtona macu-
laris) in the fields of narrow-leafed lupine sown as eur
stand and intercropped with spring triticale, statbat
weevils were more numerous in the pure stands mhéu
However, the number of notches caused by weevilthen
leaf margins were similar, irrespectively of lupitngicale
seed ratio. On the other hand, Wnuk and Wojciectmwi
Zytko [11] did not find any significant effect of pbelia as
an accompanying crop in broad bean stand on théb@eum
of injuries caused by weevil beetles and larvaesoAthe
research on the effect of coriander and fennelipribx on
weevil larvae feeding on broad bean, White Windser
revealed no marked changes in comparison with thre p
stand [8], whereas the effect was not unanimoubdetles.
On the other hand, field bean cultivated in a mixtwith
barley or wheat was injured kitona lineatuseven to a
higher degree than in pure culture [12].
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Fig. 4. Damage of broad bean causedSiipnaspp. adult depending on cultivation system (meathé years of experi-
ment). Mean followed by the same letter are natifigantly different at = 0.05, factors: cultivation system x year

Rys. 4. Uszkodzenia bobu przez ghrzze oprxlzikow zalgnie od sposobu uprawyrédnio w latach badé). Srednie
oznaczone takimi samymi literami niemiy sie istotnie przyx = 0,05, czynniki: sposéb uprawy x rok
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B Control - broad bean as a homogenous crop (V)
OBroad bean+mustard in interrows (VSi)
B Broad bean+mustard in strips (VSs)
Source: own work Zrodlo: opracowanie wlasne

Fig. 5. Damage of root nodules causedSlitpnaspp. larvae (per cent of total nodule number) ddjpey on cultivation sys-
tem. Mean followed by the same letter in a givearyespectively are not significantly differentuat 0.05

Rys. 5. Uszkodzenie brodawek korzeniowych przey laprzdzikow (procent ogolnej liczby brodawek) Zale od sposo-
bu uprawy Srednie oznaczone takimi samymi literami odpowieditdodanego roku, nie Bfig sie istotnie przye: = 0,05

4., Conclusions [6] Wnuk A., Wiech K.: The effect of spacing, date ofvng
and intercropping on the occurrence of pea pestgzrRo
1. Broad bean cultivated together with white mutéoth Nauk Roln. / E Ochrona Rlin, 1996, 25(1/2), 9-14.

in the interrows and as surrounding stripes coateith to a  [/] Corre-Helllgu G., Crozat \; Nfixation and N suppflfy in 3r_b
- S ganic peaRisum sativunt..) cropping systems as affected by
considerable decrease in injuries of broad beawetea weeds and peaweeviBitona lineatusl.). Eur. J. Agron.,

caused bysitonabeetles. o _ 2005, 22, 449-458.

2. On the other hand, broad bean cultivation aanding [8] Gospodarek J., GieK., Boliglowa E.: The effect of broad

stripes contributed to a considerably decreaseatyinpf bean cultivar Windsor Bialy intercropping with setst herbs

root nodules caused by weevil larvae. on Sitona sp. beetles feeding. J. Res. Appl. Agric. Engng,

2011, 56 (3), 117-121.
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