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Monitoring and Controlling Efficacy of Sex Pheromone and Sugar-vinegar Liquid against
Adoxophyes orana beijingensis in Apple Orchards
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FAN Changmi’, LI Xia®, FAN Renjun'"
(1. Shanxi Key Laboratory of Integrated Pest Management in Agriculture/Institute of Plant Protection, Shanxi Academy of
Agricultural Sciences, Taiyuan 030031, China; 2. Plant Protection and Quarantine Station of Linyi County, Yuncheng 044100, China;
3. Plant Protection and Quarantine Station of Linfen City, Linfen 041000, China)

Abstract: The monitoring and control efficacy of sex pheromone and sugar-vinegar liquid against Adoxophyes
orana beijingenisis was evaluated in apple orchards in Yuncheng City and Linfen City, Shanxi Province. The results
showed that A. orana beijingenisis occurs four generation per year and the adult population dynamics monitored by
these two methods was consistent. However, the moths trapped by sex pheromone were significantly higher than
those trapped by sugar-vinegar liquid in three apple orchards, up to 5.95 times more. Branch damage rate declined
significantly in the apple orchards treated by sex pheromone or sugar-vinegar liquid, though there was no significant
difference between these two treatments. The control efficacies of sex pheromone and sugar-vinegar liquid against
the first generation larvae of 4. orana beijingenisis were 59.10% and 43.18%, respectively, and against the third
generation larvae, 61.54% and 46.15%, respectively. Both the sex pheromone and sugar-vinegar liquid showed
much higher control efficacies in mono cropping than in mixed cropping apple orchards, and higher control
efficacies against the third than the first generation larvae. Therefore, both the sex pheromone and sugar-vinegar

liquid can be used for the monitoring and control of 4. orana beijingenisis in apple orchards, especially in large-area
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mono cropping apple orchards.
Key words: Adoxophyes orana beijingensis; sex attractant; sugar-vinegar liquid; monitoring effects; control effects;
apple orchard
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Table 1 The total number of A. orana adults that were trapped by sex attractant and sugar-vinegar liquid

Gl 72 B0 5 Experimental site
Trapping method 1% Linyi Ji%¢ Wanrong FEYy Xiangfen
157 Sex pheromone 557.75+£63.69 * 413.33£8.97* 472.00£19.11*
BEEE Sugar-vinegar liquid 93.75£7.99 199.33£15.86 220.00£26.85

e R PEE D BB A A NG S R SR PP I R ARER . SRR R RN R R R A B R (P<0.05).
Note: Data in the table are the number of catches that were mean+SE. * indicates significant difference in the total number of 4. orana adults that were

trapped by sex attractant and sugar-vinegar liquid (P<<0.05).
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Fig. 1 The population dynamics of A. orana adults that were trapped by sex attractant and sugar-vinegar liquid in apple orchards

FEIR, AEASIRI D S S v v B S SRR IS S A G, SRR NG R ER 1 R4 R A 3 ARG R
TR EAR T E (P<<0.05) , (HPAFIBIA 2 MG 220 . BeAh, PR a0 8 /NG i 3
3 ARG IR VA RO T2 1 ARG B ia R g . v, BV il A e K TR A S SR T O R D
HORE P SN S 1 AR SRS 3 ARG MR Ry, 20 A 43.18% 1 46.15%; 71 [l G oAt S A Fipe 11
SERE (R RED ORI, 0k 41.51%H1 44.19%; {EVRKERE T GRRD ROREAR, 20k
38.78%F1 42.55%. (HPARI AL FRE 2 M LR %R (P>0.05) .

F2 PEETIFEEGE R ER NS | REBMBHAE (%)

Table 2 The control effects of sex attractant and sugar-vinegar on the first generation larvae of A. orana (%)

okl %% Linyi J77% Wanrong FEY Xiangfen
Treatments G o REEIER PR s IRERIES B H R IREEIER
Damage rate of branch Control effect Damage rate of branch Control effect Damage rate of branch  Control effect
P77 Sex pheromone 4.40+0.81 aA 55.10 3.60+0.75 aA 59.10 4.8010.66 aA 54.72
PENS I Sugar-vinegar liquid 6.001+0.95 aA 38.78 5.00%+0.71 aA 43.18 6.204+0.97 aA 41.51
X1 Control 9.80+1.24b - 8.80+1.36b - 10.60+0.93 b -

T AR HOE A SN A0 3 SN Il O BRI AR . B ARSI S /NS RN R B AT B R S RN B
FoREREE (P<0.05) .
Note: Data in the table are the number of catches that were mean+SE. Means of the damage rate in the same column with different lowercase letters or that

in the same line with different uppercase letters indicates significant difference (P<<0.05).
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Table 3 The control effects of sex attractant and sugar-vinegar on the third generation larvae of 4. orana (%)

Kb %} Linyi Ji %% Wanrong FE Yy Xiangfen
Treatments Bz d R IREEIER Bz # R REEIER Bz # R REEIER
Damage rate of branch Control effect Damage rate of branch Control effect Damage rate of branch Control effect
P %7 Sex pheromone 42040.66 aA 55.32 3.0040.55 aA 61.54 3.60%1.21 aA 58.14
FETS I Sugar-vinegar liquid 5404075 aA 4255 4.2040.80 aA 46.15 4.80+0.58 aA 44.19
T H& Control 9.40+0.75b - 7.80+1.53b - 8.60+1.21b -

T R TEE A AN A R RN i e AR T AR R . A A2 R R SR S N RN IR BR)AT B S RS AN
FoREREE (P<0.05) .
Note: Data in the table are the number of catches that were mean+SE. Means of the damage rate in the same column with different lowercase letters or that

in the same line with different uppercase letters indicates significant difference (P<<0.05).

3 it

YT 4R SN P AR A, TR ol B 06 S 5 40 R A e ) (TR s U9, 45
R TS P e B 2 STV R R . AHIFST S SR 0%,k VA RBP4 P T 0 3 N
G R B AR, R I H A R S SR P 4 VR R BT, ) AT D SR B R
SR S TR R A I, T T b T RIS U R AR . L, PR SN S R
MO T TR, R A IR R R SR 2 R, O FLR O 2 B R (B0
G G HIHEREE B E R IS AT I, JUJE DRI T B8 5 BT P M A A L 5 SR R
W Eb P DL 5 S P TR 2 56, DRI, SRR S T, SR e P P A A T
UL/ IR KU T4, DR T S M S 24 S 52 T Bl 36

W A T S, 75 A0 ROBB S AR 9 7550 3 /N R 1 e U R R AT AR 30k, 1
A0 54 8 0 57730 LR T WA VA 2 3 5 O At S ek 3 RN R P B 4 SR B
Wl 7 V0 S LN RS 3 R4 A BRI B T4 1 ARG HUIB AR, )3 SR 5 70 5
SRR AT KRB A, AEOS AR BRI A o 1515 HA B A 5 AR A I s — RO, (i
Ry PRV R S0 S LN R A AR R AU 61.54%, 1% 07 1L I A AT ACH 5 AR ik, fEL L
R4 % R R M AN ETAR o 35Tl 5 1 7 70 75 e L e A T 8 4 Al TR S T B oL £ U
TR S B L AT L 6 4 T DR 25 9621, AP, BTV 5 S LA O TR % 0 10 P
Ko TR PPV R AR 0I5 B R 7 TR, o TGRS YRR 4 L V8 5 B S0 5 0 P 9 il 4 2
VN3 TR P 75 75 25 SR AR A P 75 700 P P BTV 0 BT o DRI, ] 45 0 D 8 0
A D T AV H R, RN — AR HO A AL, DATEE— - 7 3 L 3 LN 42 ) A
ST

AN, RN 2R, FLUA T RIS, It AT A3 R VRO Bl
MORAFAR N2 — o BT, 263 50N B e B, FESOHIAR SR R Al ok, Zi— AT RIA,
Il SR P A R () A T BT 3E T AE AR A BT A R

& £ X Mk
(1] WA, BRE, 5T, BAFSROAPER . A0 UHEBIAM]. 154 BRITRHEHOR AL, 2011, 193-197.
[2] B¢, AR, W, A REH X NG IR A AT A S R AR S A IR, E A OR ST, 2013, 33(8): 48-50.
B] TH=z, diEdE, s2E0m, & UK R NG U A AT FUT]. B B L% 4R, 2003, 40(5): 461-462.
[4] ESEE, AL FEADNBIHRIR AR SPHAT]. AU, 2004, 36(4): 62.
[5] WHAERE, SREDT, SRS, &5 AU O JURSE /NS TE R IR R AU S BTRT]. ELERATIR, 2009, 46(5): 727-731.
[6]  BRBUE. RN g R 2 R S DR e S5 WA BOR T, o B R BEHES ™, 2009, 25(12): 38-39.
(7] Ahstde, SRR, FEISCHE, A5 SCAUR FBE R 3 AR B /N ot s R Sraranige iz i E ). A B4R, 2010, 47(1): 134-138.



866 hOECE Y B R R 935 %
(8] ZEWEZE, £k, T, 2. 2% Mk Bl o4k i1 3% 4 YR AR DA LR 7 L WA S N6 RN AL/ B0 HUE TR R I IREG [J]. 95 TR, 2009, 41(6):

(9]

[10]
(1]
[12]
[13]
[14]
[13]
[16]
[17]
(18]
[19]
[20]
(21]

29-30.
R, FRBEZE, SRE W, AL IR R A SR AT AL E S, 2011(4): 167-168.

A, TE, dkeak, S5 AR R EH T REEVA BEOR[I]. H E SR, 2005(1): 10-12.

SRR, EEAE, R, VR AR E JUR A (N RITSLEE R ()], A ERY, 2006, 32(6): 9-13.

KSR, e, EoR MRS R A BNk LS D], AR RMERY:, 2006(4): 57-58.

PP, Wl ae. SR EEH R FTIREORIZE A B[], E S, 2010(3): 57-59.

BT, SRMRE, B, . ARRIEHBAT R U R FORTESI]. %I, 2014, 46(1): 8-11.

X, F¥R, B, 4 ZHOE YN g kA AR S AR TR, SRR R, 2006, 12(2): 126-127.

fsE, BN, REAE. BERREBON AL N L AN R R R AE (D] N B 3R, 2009, 46(5): 736-739.

Wl (LSRN G S I S B P RG], PEAEE 2, 2011(1): 26-27.

ST, A0, IR, S PEVEFIRBEESRDT Ak 0N BB ARSI, T E 5L, 2007(3): 37-39.

FRL i, UL, B, A5 R MEME S S B AL N s ORI N i Bk AR B A D). TR AL R, 2004, 33(1): 31-32.
ApOT, BE, ml, A AU AU O RS SRR PG EORD]. P EAEDIERG R, 2016, 32(2): 155-160.

FLUESR, 25, JuioMR, AF. BEEEH B2 R ASEAT AFICHERI]. W vERNERHE, 2013, 41(10): 1153-1156.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


