VOL. 13

APHIDS AND OTHER HEMIPTEROUS INSECTS 211-217

Effect of intercropping of broad bean (Vicia faba L.)
with tansy phacelia (Phacelia tanacetifolia Benth.)
on the occurrence of Aphis fabae Scop.
and predatory Syrphidae

ANDRZEJ WNUK*, ELZBIETA WOICIECHOWICZ-ZYTKO**

Department of Plant Protection, Agricultural University
Al. 29 Listopada 54, 31-425 Krakéw, Poland
*wnuk@ogr.ar.krakow.pl
**ewojcie@ogr.ar.krakow.pl

Introduction

In plant protection programs greater attention is paid to the usage of
non-chemical methods of limiting harmful agrophages. Intercropping of
two crop plants which are not shared hosts for pests is considered to be
one such method. The introduction of intercropping is to create more favou-
rable conditions for beneficial species and inhibit pest development (WiEcH,
1993).

Phacelia tanacetifolia Benth. is frequently used for intercropping, as its
flowers may be the source of pollen and nectar for adults of beneficial
insects. Tansy phacelia is the best yearly plant which is used by bees, but it
can also be used as a fodder and protective cover crops (Zimvmna, 1959).
High efficiency of sugars and pollen from one ha makes it attractive for
insects (bees in particular) (JaBroxski, 2000; JaBLONSKI & SKOWRONEK,
1983).

The population of Aphis fabae Scopoli, 1763 is inhibited by parasite and
predatory insects, among which predatory larvae of Syrphidae play an im-
portant role (Hures, 1982; Wnuk, 1979; WoiciecHowicz-ZyTtko, 1998; 2000;
2006).

The aim of this paper is to determine the impact of P. fanacetifolia sown in
broad bean crops (Vicia faba major) on the presence of A. fabae and predatory
syrphid flies (Syrphidae).
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Methods

The research was carried out in 2006-2007 in the Research Station of the
Plant Protection Department of the Agricultural University in Mydlniki near
the city of Krakow. The experiment was based on a method of blocks selected
at random in four replications. Broad bean of the ‘Hangdown Bialy’ cultivar
was sown on 4 April, 2006 and 26 March, 2007 in spacing 30x50 cm on plots, the
size of each of which was 25m?. The crops and fertilization were made in
accordance with agrotechnical recommendation.

The following combinations were taken into consideration: control: broad
bean in homogenous crop; broad bean with phacelia sown in the centre of the
plot in a 0.5m wide row; broad bean with phacelia sown in the ridges of plot (in
a 0.5m wide row), phacelia intercropped with broad bean (two rows of broad
bean, one row of phacelia).

The observations of A. fabae Scop. on broad bean were carried out from the
beginning of May until the end of June. Every week aphids and larvae of Syrp-
hidae were counted on each plot, on 10 plants selected at random and marked.
The collected larvae and pupae of syrphids were reared in a laboratory in order
to obtain adults which were later identified with respect to their species. Meanw-
hile imagines of Syrphidae were captured from phacelia flowers for comparison.

Results and discussion

In 2006-2007 A. fabae was present on broad bean in a varied density. In
2006 the number of aphids was twice as small as in 2007. The infestation of
broad bean by aphids in 2007 in homogenous crops was 30-40% greater than in
fields where phacelia was sown (Tab. 1.).

The situation was different in 2006 when the number of aphids was the
highest in a combination where phacelia was sown in the centre of the plot
(39% of increase in comparison with the control). In both years of research the
lowest number of aphids was registered in a combination of phacelia interc-
ropped with broad bean (Tab. 1.).

CHRISTERSON (1995) provided similar results. In her research a decrease in
A. fabae number was confirmed and an increase in the number of predatory
insects on plots where sugar beet was intercropped with phacelia. TwarRDOWSKI
(2002) observed that aphids on beet were present in lower density if there were
blossoming plants nearby. When cabbage was intercropped with clover a smal-
ler number of cabbage aphid (Brevicoryne brassicae (Linnaeus 1758)) was
registered (WiecH, 1993), and in plots where pea seeds was intercropped with
white mustard the number of pea aphid (Acyrthosiphon pisum (Harris 1776))
was smaller (Wnuk & WiecH, 1996).
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In both years of research the number of Syrphidae larvae in colonies of A.
fabae was registered to increase on broad bean intercropped with phacelia
(Tab. 1.). In 2006 this increase amounted to 26-53% and in 2007 it was recorded
only on broad bean with phacelia sown on the ridges and in intercrops of broad
bean (37.5 and 50% respectively).

Hures et al. (1998) claimed that phacelia sown in a mix with white mustard
and coriander along a field of beets attracted more adult forms of Syrphidae
than rows which were naturally weeded. WiecH (1993) recorded an important
impact of white clover intercropped with cabbage on the increase of the num-
ber of eggs laid by aphidophagous Syrphidae. The impact of rows with blosso-
ming plants in Brussels sprouts crops on the increase of eggs and larvae of
Syrphidae as well as on a favourable numerical relation of the predator to its
prey was confirmed by KiENEGGER & Krowmp (2001) and KIENEGGER et al. (2003).

Numerical relation of the predator to its prey is interesting when counted for
the whole period of aphid occurrence in both years of the observation (Tab. 1.).
This situation was much better in 2007 since almost twice as many aphids were
assigned to the predator as in the previous year. In both years of observation the
broad bean plots intercropped with phacelia sown on the plot ridges and those
intercropped with broad bean were most favourable for the activity of Syrphidae.

The fewer aphids assigned to the predator the more favourable the relation
from the plant protection point of view. It has to be marked though that only
those aphid colonies in which Syrphidae larvae were feeding were destroyed.

Among the Syrphidae that were reared the following species were regis-
tered: Episyrphus balteatus (De Geer 1776.), Syrphus ribesii (Linnaeus 1758.),
Syrphus vitripennis Meigen 1822, Sphaerophoria scripta (Linnaeus 1758),
Sphaerophoria rueppelli (Wiedeman 1830), Scaeva pyrastri (Linnaeus 1758)
and Melanostoma mellinum (Linnaeus 1758). The first four species dominated
in the predatory larvae of Syrphidae. From the phacelia flowers the same
species were captured with the exception that it was E. balteatus that domina-
ted constituting about 70% of all the captured syrphids.

The population dynamics relation of predator to its prey in both years of
observation was similar (Fig. 1.). First aphids were registered in the beginning
of May and their maximum number was reached in the end of May 2007 and in
the beginning of June 2006. Similar periods of A. fabae occurrence was provi-
ded by Goszczyxski et al. (1992) and WoiciecHowicz-ZyTko (1998).

Syrphids appeared in aphid colonies even with a three-week delay in rela-
tion to the presence of aphids. The conquer of aphid colonies by the Syrphidae
larvae was much more intense in 2007 and in the period of their maximum
appearance it amounted to 35-50% when in 2006 it reached only 25%. In 2006
the percentage of aphid colony with syrphid larvae was very similar in all the
combinations while in 2007 the greatest infestation of aphid colonies was regis-
tered on broad bean intercropped with phacelia (Fig. 1.).
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Fig. 1. Dynamics of Aphis fabae and aphidophagous Syrphidae on broad bean depending on the way
of cropping and percent of colonies with Syrphidae larvae:

1. broad bean in a homogenous crop;

2. phacelia in the centre of plot;

3. phacelia on plot ridges;

4. phacelia intercropped with broad bean
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The above research leads to a conclusion that the intercropping of broad
bean with phacelia may influence the decrease of A. fabae population. Such
influence was marked much clearer in years of numerous occurrence of A. fabae.

Conclusions

On the basis of observations it can be stated that:

1. The intercropping of broad bean with phacelia influenced the decrease in
the number of aphids.

2. In combinations of broad bean intercropping with phacelia, more syrphid
larvae feeding in A. fabae colonies were registered.

3. The numerical relation of predator to its prey was favourable from the plant
protection point of view on plots where broad bean was intercropped with
phacelia.
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Wplyw wspohlrzednej uprawy bobu (Vicia faba L.) z facelia
(Phacelia tanacetifolia Benth.) na wystepowanie mszycy burakowej
Aphis fabae Scop. i drapieznych bzygowatych (Syrphidae)

Streszczenie

W latach 2006-2007 badano wptyw wspolrzednej uprawy bobu z facelia na wystepo-
wanie mszycy Aphis fabae Scop. i drapieznych bzygowatych (Syrphidae). Stwierdzono
mniej mszyc we wspotrzednej uprawie bobu z facelig niz w uprawie jednorodnej. Wigcej
larw bzygowatych bylo w koloniach mszycy w kombinacjach z wysiang facelia. Stosunki
liczbowe drapiezcy do ofiary byly najkorzystniejsze z punktu widzenia ochrony roslin na
poletkach bobu z faceliag wysiang w miedzyrzedzia bobu.

Researches financed by the Ministry of Science and Higher Education within
a project nr N 310 052 31/ 23 43)







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


