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THE EFFECT OF BROAD BEAN INTERCROPPING WITH CORIAND ER AND FENNEL
ON DYNAMIC OF SITONA SPP. BEETLES FEEDING

Summary

The aim of the study was to assess the impactetiopping White Windsor broad beans with corian(@oriandrum sa-
tivum L.) and fennel (Foeniculum vulgare Mill.) tire dynamics of adult pea weevils (Sitona sppdifgeand the degree
of nodules damage caused by Sitona spp larvaeeXperiment was conducted in the period 2011-201BeaPrusy Ex-
perimental Station, which belongs to the UniversityAgriculture in Krakow. The experiment involvbe following ob-
jects: broad beans in a homogeneous crop (contload beans intercropped with coriander; broad bgantercropped
with fennel. The evaluation of the feeding intgnsftadult pea weevils was conducted on 25 randaeellgcted plants from
each plot, by measuring the surface area of eagamds, counting injured and non-injured leaves ealdulating the loss
of leaf blade as the result of their feeding. Hoe determination of larvae harmfulness, root nodwere analyzed at the
end of June. Intercropping with coriander and fensignificantly reduced the feeding of pea leaf vilseon the White
Windsor variety of broad beans. The effect wasipalgrly visible in the initial period of plant gwsth, which is important
due to the greatest impact of pests’ feeding dgtihiiring that period. The proximity of the exandirreerb species did not
affect the number of root nodules produced by bioaahs, or the degree of root nodules damage caug&itona sp. lar-
vae.

Key words Vicia faba L., Coriandrum sativum L., Foeniculuralgare Mill, intercropping, Sitona spp., number robt
nodules, plant injuries

WPLYW UPRAWY WSPOLRZ EDNEJ BOBU Z KOLENDR A SIEWNA | KOPREM
WELOSKIM NA DYNAMIK E ZEROWANIA OPRZ EDZIKOW ( SITONA SPP.)

Streszczenie

Celem bada byto okre&lenie wplywu uprawy wspoékdnej bobu odmiany Windsor Biaty z kolemdiewry (Coriandrum
sativum L.) i koprem wioskim (Foeniculum vulgardl.Mha przebieg dynamilkierowania chraszczy z rodzaju oprdziki
(Sitona spp.oraz na stopi& uszkodzenia brodawek korzeniowych przez larwydgkbdnikéw.

Doswiadczenie przeprowadzono w latach 2011 — 2012agjiSDoswiadczalnej — Prusy nadgcej do Uniwersytetu Rolni-
czego w Krakowie. Obejmowato ono rasiigce obiekty: bob wysiewany jako uprawa jednorodnantiola); béb upra-
wiany wspoétrednie z kolendy siewny; bob uprawiany wspoteinie z koprem wioskim. Przebieg dynamiiiowania
chrzgszczy oceniano na 25 losowo wybranyckimach z poletka poprzez mierzenie powierzchnienek, liczenie fici
uszkodzonych i nieuszkodzonych oraz wyliczeni&wlaszki lfciowej w wyniku ickkerowania. W kaécu czerwca wyko-
nywano take analiz stopnia uszkodzenia brodawek korzeniowych przeg laprzdzikéw. Uprawa wspétezina z kolen-
drqg siewry i koprem witoskim istotnie ograniczaterowanie chrzszczy oprazikbw na bobie odmiany Windsor Biaty.
Efekt byt szczegdblnie wyray w pocatkowym okresie wzrostu dliny, co jest istotne ze wzglu na najweksze znaczenie
zerowania szkodnika w tym okresieisiedztwo badanych gatunkéw zidt nie wptywato né&¢ileytwarzanych przez bob
brodawek korzeniowych, jak réwaistopiei ich uszkodzenia przez larwy Sitona spp.

Stowa kluczoweVicia faba L., Coriandrum sativum L., Foeniculmmigare Mill, uprawa wspohaina, Sitona spp., liczba
brodawek korzeniowych, uszkodzenigdino

1. Introduction The introduction of companion plants alongsideicat

tion of the main plant is mentioned among usefuthods

Broad beans are appreciated for their high condént
proteins, phosphorous, and B vitamins. The plarst the
ability to fix atmospheric nitrogen, which makesaitvalu-
able component of crop rotation on organic farmseti®s

for pest reduction [13, 15]. A special role amohg plants
used in intercropping is assigned to those produtange
amounts of pollen and nectar, as these substapnocstitate
an important source of food for numerous benefiaial

of the genusSitonaspp. are among the major pests attacksects, such as Diptera from the hoverfly familytta para-

ing the plant already at the earliest stage ofgitswth.
Damage is caused by both adults eating the edgésabf
blades, and larvae destroying the root nodulest[211].
The available literature contains little data oa pgossibili-
ties of protecting papilionaceous plants agaBisinabee-
tles by means of natural methods which are recordetn
in organic farming [9, 21].
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sitic Hymenoptera [12, 19]). These plants includaander
(Coriandrum sativurrL.) and fennel Foeniculum vulgare
Mill.) [1, 3, 6]. Coriander used as a groundcové&np in
tomato cultivation reduced whiteflyBémisia tabaciGen-
nadius) abundance [8]. When grown as a companidetto
tuce, it contributed to an increase in the numbesywphi-
dae larvae [13]. In chickpea cultivation, it enheadhe ac-
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tivity of the parasitoidCampoletis chloridea&chida [16].
Fennel, on the other hand, ranks among the pllow®fing
in the later period of the vegetation season nmesjuently
visited by Diptera from the hoverfly family [3, 14h addi-
tion to the benefits mentioned above, the planty alao
hinder herbivores from locating the host plant bgducing
deceptive visual and aromatic stimuli.

The aim of the study was to assess the impacttefdrop-
ping White Windsor broad beans with coriand€oian-
drum sativumi_.) and fennel Eoeniculum vulgareéMill.) on

the dynamics of adult pea wee\(itonaspp.) feeding and

the degree of damage caused to root nodules bithra
spp larvae.

ber of nodules and the number of damaged nodules. T
analysis was conducted once, at the end of June.

The significance of differences between means was

tested via conducting a single factor variance yaigl(cul-
tivation method) and two factor variance analysislt{va-
tion method x year) with the use of the Statisfieed Soft-
ware. The means were differentiated using the NHRéd¥
test at level p < 0.05.

3. Results and discussion
In 2011, Sitona spp. beetles damaged approximately

from 28% to more than 80% of leaves (Fig. 1). la ithtial
phase of feeding, significantly fewer leaves witinthges

2. Material and methods were noted in the objects where broad beans weee- in

The experiment was conducted in the period 2011220 ¢ropped with herbs, as compared to homogeneous crop
at the Prusy Experimental Station, which belongghie 1he pests’ feeding that takes place between the plaer-
University of Agriculture in Krakow. The experimemias ~9ence and the development of 4 true leaves hagrétatest
set up in three replications, by the method of canided impact on the later crop yield [18]. The observagicarried
blocks. The observations were conducted on broah be Out in the following weeks revealed an increasthénnum-
(Vicia fabal., ssp.maior) of the Windsor Bialy cultivar, Per of damaged leaves in all objects under studytha
The experiment involved the following objects: lidzeans Same time, it was noticed that the presence ohoder de-
in a homogeneous crop (control): broad beans irtpped creased the percentage 01_‘ damaged leaves for arltinge
with coriander; broad beans intercropped with fénfine ~ cOmpared to fennel. Starting from the second haNlay,
evaluation of the feeding intensity of adult peaewils was N significant differences were recorded between dhb-
conducted on 25 randomly selected plants from gdaty  JECtS under study. In the 2012 season, pea leavilsee
by measuring the surface area of eaten leavesg(ysit- damaged fewer leaves (from 35% to about 75% of all
ting paper), counting injured and non-injured leanand leaves). For almost _the entife r_e_search period) botian-
calculating the loss of leaf blade as the resuthefr feed- der and fennel contributed significantly to redgcthe per-
ing. The damage analysis was conducted four timema¢h centage of leaves damaged by pea leaf weevils e@xlier
experimental season, from the moment of noticingt fi Studies involving the use of the same companiontpl&
damages, in weekly intervals. For the determinatibrar-  White Hangdown broad beans did not reveal a st
vae harmfulness, the underground parts of the plaetre effect of fennel and corlan_der on the percentagkeafes
analyzed after prior washing, by counting the geheam- ~ damaged by pea leaf weevils [9].
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Fig. 1. Leaves of broad bean injured Bifonaspp. adult (percent of total number of leaves)etielng on cultivation
method. Mean followed by the same letter in a gidate respectively are not significantly differantp<0.05, factor: culti-
vation method. Control - broad beans in a homoganeoop;Coriandrum- broad beans intercropped with coriandere-
niculum- broad beans intercropped with fennel
Rys. 1. Licie bobu uszkodzone przez alszze oprzikow (odsetek ogétustii) zalenie od sposobu uprawyrednie
oznaczone takimi samymi literami odpowiednio dlaedp terminu, nie hig Sie istotnie przy p<0,05, czynnik: spos6b
uprawy. Control — bob jako uprawa jednorodna; Caomgum — bdb uprawiany wspoédnie z kolendy siewny; Foenicu-
lum — bob uprawiany wspékdnie z koprem wioskim

M Control M Coriandrum
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Likewise, other authors who analysed the effe€tgse  a significantly smaller surface area of eaten leawvethe
ing lacy phacelia as a companion plant did notadete un-  objects with companion plants was recorded in thigal
equivocal trend with regard to the percentage efvds stage of pests’ feeding; in later stages the diffees be-
damaged by pea leaf weevils [21]. Apart from thecest- came blurred. In 2012, the surface area of leastsneby
age of damaged leaves, another important indicaftdhe pea leaf weevils was smaller and the beneficiadot$f of
degree ofSitonafeeding is the surface area of the eatercoriander and fennel were visible during all phastsb-
leaves and the resulting loss of leaf blade. THeutated servation, except for the last one. Our earligistes/olving
mean surface area of eaten leaves increased aduliggea the Hangdown White variety did not reveal such fierz
leaf weevils continued their feeding, especiallyttie 2011  effects of the herbs under study [9]. The losseaff blade
season (Fig. 2). was relatively low and ranged from 0.5% to 3.5%petel-

As was the case with the percentage of damageddea ing on the phase of observation (Fig. 3).
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Fig. 2. Total eaten area per plant (fiaused bysitonaspp. adult depending on cultivation method. Mezlofved by the
same letter in a given date respectively are rgatificantly different at p<0.05, factor: cultivatiomethod. For treatments
explanation see fig. 1

Rys. 2. Powierzchnia vwgrek z raliny (mnf) spowodowanych przez chszcze opraizikéw zalénie od sposobu uprawy.
Srednie oznaczone takimi samymi literami odpowiedtéodanego terminu, nie £dig Sie istotnie przy p<0,05, czynnik:
spos6b uprawy. Objaienia obiektoéw jak na rys. 1
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Fig. 3. Leaf blade loss of broad bean (percentiafl feaf area) caused Bjtonasp. adult depending on cultivation method.
Mean followed by the same letter in a given daspeetively are not significantly different at p<®,Gactor: cultivation
method. For treatments explanation see fig. 1

Rys. 3. Ubytek blaszkistiowej bobu (procent ogdinej powierzchnicl) spowodowany przez cliyszcze oprdzikdéw za-
leznie od sposobu uprawgrednie oznaczone takimi samymi literami odpowiediigodanego terminu, nie £dig Sie istot-
nie przy p<0,05, czynnik: sposéb uprawy. Ghjania obiektéw jak na rys. 1
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During both research seasons, the loss of ledkeldas a damage to pea was smaller when the plant was infgred
result ofSitonafeeding was smaller in those objects wherewith wheat [10, 17], while the damage to field bean-
broad beans were intercropped with coriander ondkn creased when the plant was intercropped with baoley
especially in the initial period of plant growtm the 2012 wheat [5].
season, the effects persisted until the third decddlay. The number of root nodules produced by broad beans

Based on the mean values for particular reseageh s was significantly dependent on the year of research
sons (Fig. 4), it was demonstrated that the metfazlilti-  whereas the presence of companion plants did not ha
vation had a significant impact on the percentagdaon-  significant impact on that parameter (Tables 1 2ndhiso,
aged leaves and the loss of leaf blade (Table B¢. [&st no significant dependence was detected between the
parameter was also significantly affected by bofie t method of broad beans cultivation and the percentsg
method of protection and the year of research.egmmds root nodules damaged I8itonalarvae. Similar result were
the surface area of eaten leaves, it was significanflu-  obtained in previous experiments involving the o$e¢he
enced by the conditions prevailing in a particulaar of herbs under study [7]. Other companion plants, egs-
research. The data concerning the effect of ind@ming on  tard, were found to decrease the damage sufferdatdad
pea leaf weevil feeding is varied. It was noticedttthe beans fronBitonalarvae [20].
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Fig. 4. Damage of broad bean causedSitgnasp. adult depending on cultivation method (meatheyears of experi-
ment). Mean followed by the same letter are naticantly different at p<0.05, factors: cultivationethod x year. For tre-
atments explanation see fig. 1

Rys. 4. Uszkodzenia bobu przez ghrzze opexrlzikéw zalgnie od sposobu uprawyrédnio w latach badé). Srednie
oznaczone takimi samymi literami ni€mé sie istotnie przy p<0,05, czynniki: sposéb uprawy k.r@bjanienia obiektow
jak narys. 1
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Table 1. The results of statistical analysis ofifeg intensity of adult pea weevils, number of rootlules and damage of
root nodules (seasonal means)

Tab. 1. Wyniki analizy statystycznej olme intensywn¢ti zerowania chrzszczy opradzikéw, liczby wytworzonych bro-
dawek korzeniowych i ich stopnia uszkodzefriedhie sezonowe)

Effects | SS* | df | MS | F p
Injured leaves [%0]
Cultivation method 31665 2 15832 28.490 0.000000
Year 1378 1 1378 2.480 0.116041
Cultivation method x year 2496 2 1248 2.246 0.107074
Total eaten area per plant [fim
Cultivation method 4791201 2 2395601 2.7814 0.063064
Year 12411932 1 12411932 14.4106 0.000168
Cultivation method x year 1444646 2 722323 0.8386 0.433001
Leaf blade loss [%]
Cultivation method 61.147 2 30.574 15.5930 0.000000
Year 1.660 1 1.660 0.8469 0.357954
Cultivation method x year 12.347 2 6.173 3.1485 0.043903
Nodule number/plant
Cultivation method 11654.5 2 5827.3 1.8494 0.161103
Year 69780.7 1 69780.7 22.1461 0.000006
Cultivation method x year 6429.9 2 3215.0 1.0203 0.363106
Damage of root nodules [%]

Cultivation method 682.62 2 341.31 1.5265 0.220843
Year 21647.55 1 21647.55 96.8168 0.000000
Cultivation method x year 120.73 2 60.36 0.2700 0.763791

*SS — sum of squares, df — degrees of freedom, Mf@an squares, F — Fisher — Snedecor’s test, pbabitity level

Source: own work Zrodio: opracowanie wiasne

Table 2. Total number of root nodules and its daamzaused bgitonasp. larvae (percent of total nodule number) depend
ing on cultivation method

Tab. 2. Ogdlna liczba brodawek korzeniowych ordwuszkodzenie przez larwy ogizikdw (procent ogdlinej liczby bro-
dawek) zalénie od sposobu uprawy

Nodule number/plant [pcs] Damage of root nodules
Treatments [percent of total nodule number]
2011 2012 2011 2012
Control* 51.30°7°" 86.35° 38.95° 11.66%
Coriandrum 52.27% 116.89° 33.76° 8.06°
Foeniculum 44632 80.89" 37.26° 14 54

* For treatments explanation see fig. 1
**Mean followed by the same letter for a specifarameter are not significantly different at p<0fators: cultivation method x year

Source: own work Zrodio: opracowanie wiasne

4, Conclusions [2] Corre-Hellou G., Crozat Y.: Nfixation and N supply in or-
ganic peaPRisum sativunk..) cropping systems as affected by
1. Intercropping with coriander and fennel signifidgnt weeds and peaweeviifona lineatus..). Eur. J. Agronomy,

2005, 22, 449-458.
[3] Colley M.R., Luna J.M.: Relative attractiveness ofgnoial
beneficial insectary plants to aphidophagous htesr{Dip-

reduced the feeding of pea leaf weevils on the ¥Wifin-
dsor variety of broad beans. The effect was pdatitu

visible in the initial period (_)f plant growth, witids impor- tera: Syrphidae). Environ. Entomol., 2000, 2054-1059.
tant due to the greatest impact of pests’ feedictivity (4] Dor’e T., Meynard J.M.: On-farm approch of attabisthe
during that period. pea weevil Gitona lineatus.., Col., Curculionidag and the
2. The proximity of the examined herb species did afet resulting damage to pe®igum sativuni.) crops. J. Appl.
fect the number of root nodules produced by broaahnb, Entomol., 1995, 119, 49-54.

or the degree of damage caused to root noduleSitopa  [5] Fernandez-Aparicio M., Jernsgard B., Rubiales DiedE$ of
sp. larvae. crop mixtures on pest of faba bean under organicuétgral

conditions, In: Andalucia, Junta de (Ed.) Interoadil Work-
shop on faba bean breeding and agronomy, Vicecenise)
Servicio de Publicaciones y Divulgacion. 2006,14@-1

11 B NJ. Th L3 Ridiand P.M.. Cole P.. Hoff [6] Fitzgerald J.D., Solomon M.G.: Can flowering plagthance
[1] Bone N.J., Thomson L.J., Ridland P.M., Cole P., Hoffma numbers of beneficial arthropods in UK apple andrper-

A.A.: Cover crops in Victorian apple orchards: Efteon chards? Biocontrol Sci. Techn., 2004, 14, 291-300.
production, natural enemies and pests across arse@80p  [7] Gospodarek J., GieK., Boliglowa E.: The effect of broad
Prot., 2009, 28, 675-683. bean cultivar Windsor Bialy intercropping with setsat herbs
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