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THE EFFECT OF INTERCROPPING OF BROAD BEAN ( VICIA FABA L.) WITH SWEET
ALYSSUM (LOBULARIA MARITIMA L.) AND WHITE MUSTARD ( SYNAPIS ALBAL.)
ON THE ENERGY AND THE ABILITY OF SEED GERMINATION

Summary

The aim of this study was to determine the imp&at¢h® accompanying plants: sweet alyssum (Lobular&aitima) and
white mustard (Synapis alba L.) on the energy dredability of germination of broad bean (Vicia fahg seeds variety
Bartek. In the experiment, the analyzed broad beseds were obtained from a field experiment, irckvhii had been
grown along with two other plants in varying spagifthe distances between rows were 50, 65 and §@nchin homoge-
neous cultivation (the distances between rows \w8rem). Broad bean in a homogeneous cultivatiomezkas a control.
In addition, the broad bean seeds from homogeneoltisation subjected to a standard protection bemical insecticides
were also analyzed. The measurement of the enerdyahility of broad bean seeds germination was iedriout in the
laboratory conditions, in accordance with generadlgcepted standards. The morphological parametéseedlings were
also evaluated (the length of the root and the abground parts and the number of the lateral rdotgger than 2 mm).
There was no significant influence of the neighbood of sweet alyssum (Lobularia maritima L.) arfdtevmustard (Syn-
apis alba L.) on the germination energy and abitifjbroad bean seeds. The neighbourhood of swegsswah did not sig-
nificantly affect the length of the primary rootdathe above-ground part of the broad bean seedlamgsthe number of the
lateral roots. However the neighbourhood of thetesmustard contributed to the increase of the lergtabove-ground
part of seedlings, but only in the highest appBedcing of rows.

Keywords intercropping, broad bean (Vicia faba L.), swedtssum (Lobularia maritima), white mustard (Symsagba L.),
energy and ability of seed germination

WPLYW UPRAWY WSPOtRZ EDNEJ BOBU (VICIA FABA L.) ZE SMAGLICZK A
NADMORSK A (LOBULARIA MARITIMA L.) ORAZ GORCZYC A BIAL A (SYNAPIS ALBA
L.), NA ENERGIE | ZDOLNO SC KIELKOWANIA NASION

Streszczenie

Celem bada byto okrélenie wptywu réliny towarzyszcej: smagliczki nadmorskiej (Lobularia maritima lofaz gorczycy
biatej (Synapis alba L.), na eneggi zdolng¢ kietkowania nasion bobu (Vicia faba L.) odmianytBkR. W déwiadczeniu
analizowano nasiona bobu pochede z déwiadczenia polowego, w ktorym byt on uprawiany wzgdnie z dwoma w/w
roslinami w zr@nicowanej rozstawie (odlegté miedzy rzdami: 50, 65 i 80 cm) oraz samodzielnie (odiéglmiecdzy rz-
dami 50 cm). Bob w uprawie jednorodnej stanowittkalg. Dodatkowo analizowano téé nasiona bobu pochagz
z uprawy jednorodnej i poddanej standardowej oclean uyciem insektycydéw chemicznych. Qcenergii i zdolngci
kietkowania nasion bobu przeprowadzono w warunkabloratoryjnych, zgodnie z og6lnie prayjmi normami. Ocenie
poddano réwnig¢ parametry morfologiczne siewek (dhégdkorzenia gtownego i ezci nadziemnej oraz liczbkorzeni
bocznych ditszych ni 2 mm). Nie stwierdzono istotnego wptywu towarzystmagliczki nadmorskiej (Lobularia maritima
L.) oraz gorczycy bialej (Synapis alba L.) na eneigzdolng¢ kietkowania nasion bobugSiedztwo smagliczki nadmor-
skiej nie wptyato w sposéb istotny na diugbkorzenia gtéwnego i efci nadziemnej siewek bobu oraz na lickorzeni
bocznych. Z kolei towarzystwo gorczycy biatej,tglleo przy najwekszej zastosowanej rozstawie, przyczynialsi zwek-
szenia diugéci czsci nadziemnej siewek.

Stowa kluczoweuprawa wspoétredna, Vicia faba L, Lobularia maritima L., Synapiba L., energia i zdoln@ kietkowa-
nia nasion

1. Introduction or used monoculture [5, 6]. The solicitude to abthie best
quality seeds is one of the elements of a propep ¢r].

The intercropping system is one of the oldest sint  Broad bean is an example of a legume whose congumpt

plest method of protecting plants from pests, dissaor
weeds [1]. Adequately carried out cropping enahites
natural protection of plants, without the use dfifiaral

means to protect them. The basis for the propeeldpv
ment of plants in the growing intercrop systemssogiated
with a proper selection of plants [2, 3]. Theireréd, among
others, the preservation of a biological balancéh@ form
of a natural control of the pests of plants [4f firotection
against the expansion of diseases, excessive wagdgell
as the deterioration of the soil structure dueht® é¢rosion
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increases in recent years. The high protein contemth is
an alternative to the animal protein, vitamins &t acid
[8] are the main reasons for which the cultivatmmthis
plant should be increased.

Sweet alyssumLpbularia maritimalL.) and white mus-
tard Synapis albal.) are the examples of plants whose
neighbourhood in cultivation brings tangible betsefirhe
presence of the melliferous plants, which sweessalyn is
an example of, allows to minimize the extent ofigkover
the main crops by pests [9]. These plants are dajudtbur-
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ing the natural predators of pests for which thmaetant is
a plant pollen. The cultivation of white mustardgseto
reduce the amount of weeds, inhibits the expansfdan-
gal diseases and protects from pests of plants [ILB]. The
introduction of different spacing between the rawsthe
field has an impact not only on the yield of theinmerops.
The "visibility" of the companion plants for potéitpreda-
tors of pests, attracted by the visual or olfactstiynuli is
an important aspect [14].

The introduction of the above mentioned method haf t
plants protection is based on the control of pasts dis-
eases on the crop field already during the growitlthe
plant. During this period, the seeds are also m@stposed
to injury or infection. Damaged, diseased or weakleseed
material shows less energy and a lower ability exhgna-
tion, which at a later stage of plant growth maguee
yield.

The aim of the experiment was to investigate tifece
of accompanying plants: sweet alyssum and whitetanais
on the energy and the ability of germination ofdardean
(Vicia fabal.) seeds.

2. Materials and methods

The experiment was carried out in laboratory condi

tions. In the study a broad bean seeds, varietieBawere
used, which were obtained from a field experimemn-c
ducted at the Experimental Station of the Agriaatwni-
versity in Prusy, near Krakow. The broad bean wasvg
along with sweet alyssum and white mustard, with ke
of the varying row spacing. The shortest distanegvben
rows was 50 cm, the next one - 65 cm and the large8
cm. The homogeneous cultivation of broad bean,oin r
spacing of 50 cm, served as a control. The seéginating
from the homogeneous cultivation subjected to adsted
control, with the use of two chemical insecticid@ecis
2.5 EC and Fastac 100 EC) were also analyzed. &fatie
insecticides was used twice. At the time of theespance
of black bean aphids and again, by the end of ftowge
first inflorescences. Decis 2.5 EC formulation adase of
0.25 | / ha was used agairBtuchus rufimanusBoh. In
controlling Sitona lineatud_. Fastac 100 EC at a dose of
0.09 | / ha was used. The procedure with the usthief
preparation was carried out after the first visidemage
caused by pests, and then repeated after 7 days.

The test was conducted in Petri dishes. A filtepgrawas

used as a substratA healthy and undamaged broad bean

seeds were picked. The germination energy wasrdited
after six days, whereas the germination abilityerafiwo
weeks. During the second observation the lengttthef
above-ground part of each of the seedling roottlersagd
the number of lateral roots of length greater thanm was
also measured.

The statistical analysis of the results was penéat by
using Statistica 10.0.PL. The significance of d&feces be-
tween means was tested by the one - way analysiaraf
ance and the means were differentiated using FisBér
test at the significance level= 0.05.

3. Results
The vicinity of both plants, sweet alyssubaularia

maritima L.) and white mustardSynapis albd..), regard-
less of the spacing, as well as the applied chéricadec-
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tion, showed no significant effect on the energyhef seed
germination of broad bean (fig. 1). The most hgakind
properly germinated seeds were recorded in objects:
trol, chemically protected and where the broad lggaw in
the vicinity of white mustard at a spacing of 65.cm
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Fig. 1. The energy of germination of broad bearmsgeb-
tained from a field experiment, based on a intgypiog,
with sweet alyssum (A) and white mustard (M) used a
neighbouring plants, in row spacing of 50 cm, 65ad 80
cm and subjected to a chemical protection (CH)ha t
comparison to the control (C). The statistical gsial
showed no significant differences between the dbjec

In all sites a high germination of seeds was reglr
from 85% in the facility with sweet alyssum in thean of
80 cm, up to 100% in objects with a homogeneousdbro
bean crop (with and without chemical protection) anthe
object with white mustard, with a spacing of 50 @iD. 2).
The differences between objects, however, werestatis-
tically significant. The most of the dead seeds ewves-
corded in objects where seeds came from plots whweeet
alyssum and white mustard were the neighbouringtpla
and broad bean was grown in the highest row spa@tg
cm).
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Fig. 2. The ability of germination of broad bean seeds ob-
tained from plants grown in the vicinity of swedyssum
and white mustard. Symbols as in fig. 1. The diatib
analysis showed no significant differences betwagacts.

The measurements of the length of the primary ofot
broad bean showed that the vicinity of white mustased
in the largest of the row spacing had the most fidakef-
fect (fig. 3). A similar effect has been demonstdator
chemically protected object and the object withcanity of
white mustard, in the smallest of the applied rgpacing.
Significantly shorter roots were developed by segdl ob-
tained from objects, where broad beans were grdamga
with sweet alyssum, with spacing between rows 50 &h
cm. However, none of the objects differed signifitya in
comparison with the control object.
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Fig. 3. The average length of roots and abovegrqants of germlnatmg seeds obtained from plantsvgrin the vicinity
of sweet alyssum and white mustard. Symbols agyinlf Values marked with different letters diff@ignificantly ata =
0.05
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Fig. 4. The average number of lateral roots of geating seeds obtained from plants grown in théniti of sweet alys-
sum and white mustard. Symbols as in fig. 1. Vamasked with different letters differ significantito = 0.05

The result of the morphological measurements sdowe Bruchus rufimanugoh is one of the most serious pests
that the longest above-ground parts developed isgedl of broad bean seeds. The insects feeding on bread b
from seeds obtained from intercrop cultivation, vé@s the seeds is the main cause of reduced energy andyadifli
neighbouring plant white mustard was used and bbaah plants germination [19]. Control @ruchus rufimanusy
was grown in the largest spacing (Fig. 3). Theedéhce in non-chemical methods is difficult and does not gsva
this case was significant, both in relation to toatrol and bring the expected results. The use of non-chenpicgpa-
in relation to the object chemically protected aiso to rations (Polyversum HR, Bioczos BR and Biosept 83 S
objects where the broad bean was accompanied bgtsweests by Gospodarek et al. [20] did not reduceifsogmtly
alyssum. the number of seeds damagedBwychus rufimanusThe

The most numerous of the lateral roots were d@eglo objects in which Polyversum HR and Vitavax 200 FS
by the broad bean seedlings from seeds which caome f preparations were used, are characterized by thedse in
coordinate cultivation with white mustard in minimwand  seed germination energy. None of the used mettadhé
maximum spacing and from chemically protected dbjec protection of broad bean did significantly influenithe de-
Significantly less branched were the roots of airgeed- velopment of the morphological characteristicsaddiings
lings and those from seeds, where broad bean veasngr and their ability to germinate. There is little @amn the im-
along with sweet alyssum in minimum and maximurncspa pact of mixed crops on the extent of seed damagthiby
ing used (fig. 4). In relation to the control plahbwever, pest. Growing naked oat mixed with faba bean hattice

no statistically significant differences were prove tive influence on feeding of botBruchus rufimanugoh.
and black bean aphid [21]. Research by Szpunaiok It
4. Discussion al. [22] on a yield of naked oats in the monocwtor in a

mixture, however, do not confirm these results. Ehare
The energy and germination ability of seeds igdaly  of faba bean seeds damagedBrychus rufimanugoh. in
affected by their quality [15, 16]. The mechanidalmage a mixture with naked oat did not differ significgnfrom
of seeds or their weakening caused by the actofifgests homogeneous crops.
and diseases, also have a negative impact ondéedlop- In the available literature, there is a lack dbimation
ment [17, 18]. about the impact of the vicinity of white mustand these
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pests. Previous observations showed the restrieffeet of
this plant on the presence of the beet cyst neradtdet-

2. The neighbourhood of sweet alyssum did not affect
significantly the length of the primary root andoab-

erodea schachtischmidt). Furthermore, the production of ground part of broad bean seedlings and the nurober

allelochemicals by the roots of white mustard cauthe
reduction of the weeds abundance [23].

Black bean aphidAphis fabaeScop.) is another insect
having a negative impact on both, the quality afdseand
the crop development. One of the non-chemical nusttod
controlling this pest is to enrich the colonizatiohplants
with its natural predators. The production of polland
nectar by flowers of sweet alyssum, has a poséffect on
the survival and abundance of parasitic Hymenopf@}a
The appearance of these insects naturally regufdtedgs
colonization by aphids. The appropriate placemdnthe
plant, through the selection of the appropriate spacing,
is used in the intercrop cultivation in the contoblcurrant-
lettuce aphid Nasonovia ribisnigriMosley) [24]. Sweet
alyssum is also used to control the pea apkiigiz(is persi-
caeSulzer) [25].

In our studies the cultivation of broad bean withite
mustard in the largest spacing was the most fal@rfmly
the development of the above-ground parts of biozah
seedlings. In addition, a stimulating effect ontrboanch-
ing of broad bean seedlings was recorded in tweatbj
with the neighborhood of white mustard. The phytitsaty
impact of white mustard, has the effect of protertthe
vegetative and generative parts. The positive itnpache
broad bean root branching in the initial stagehefrtdevel-
opment might be the result of obtained resistarfderaad
bean to disease, through the phytosanitary implaathde
mustard.

Schrdder and Kopke [26] undertook research orethe
fects of safflower Carthamus tinctoriud..) and white mus-
tard Synapis albd..) on growth of faba bearV{cia faba
L.) roots and nitrogen assimilation by the plarfieTintro-
duction of the cultivation of white mustard wittb&bean,
significantly increased the density of roots by tiptimum
using of soil space. However, decreases of thed yidl
broad bean, as well as the amount of availableggin in
the soil, resulting from lower seeding density uitivation

with white mustard, compared to the homogeneoug cro

was visible.

The significance of the selection of the propeanpl
spacing on yield and profitability of crop prodwcti is
mentioned in several studies [27-29]. However rdsearch
on the effects of different row spacing in the imaltion on
the ability and energy of seed germination is Idmvthe
study of the effects of the method, time of sowamgl row
spacing on energy and seeds germination of peferyga
grass, the greatest beneficial effect has been dsnaded
in the widest row spacing (48 cm), from severafedént
sowing distances (12-, 24-, 36- and 48-centimetdrbjs
effect was stated only in the case of the gernonaginergy
and it was shown only in the third year of the ekpent
[30]. The mechanisms of influence of the white rarcst
and the sweet alyssum are different. Despite thosh of
them could help us to protect the broad bean p[&iis

5. Conclusions
1. There was no significant influence of
neighbourhood of sweet alyssumobularia maritimal.)

and white mustard Synapis albal.) on energy and
germination ability of broad bean seeds.
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lateral roots.

3. Association of white mustard, but only at the higthe
applied spacing, contributed to increase the lemfthhe
above-ground part of broad bean seedlings.
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