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Occurrence of Scirtothrips dorsalis and insecticide spraying reduced
program using reflective sheet mulching in grapevine ‘Shine Muscat’
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Grape and Persimmon Research Division,
Institute of Fruit Tree Science,
National Agriculture and Food Research Organization (NARO)
Akitsu, Higashihiroshima, Hiroshima 739-2494, Japan

Summary

Occurrence of yellow tea thrips (YTT), Scirtothrips dorsalis and insecticide spraying reduced
program using reflective sheet (RS) mulching were investigated in hedgerow grapevine cultivar
‘Shine Muscat’ (Vitis labruscana Bailey X V. vinifera L.).

1. First catches of YTT adults on yellow sticky traps in grape orchards were observed in mid- to
late May or mid-June. Trap catches of YTT tended to be decreased by RS mulching. First infestation
of YTT adults on grape shoots was observed in late May or mid-June. Infestation of YTT adults on
shoots tended to be delayed by about 2 to 4 weeks by RS mulching, and the number of YTT
infesting grapevine shoots tended to decrease with RS mulching.

2. The overwintering generation of YTT adults was collected from Distylium racemosum,
Hydrangea macrophylla, Viburnum odoratissimum, and two species of weeds, Lamium amplexicaule
and Vicia sativa subsp. nigra. First-generation of YTT adults were collected from Podocarpus
macrophyllus and Camellia sinensis. It is likely that first- and second-generation of YTT adults
grown on these host plants flew to grapevines.

3. Estimated immigration peaks of the first-, second- and third generation of YTT adults
coincided with the peaks of trap catches of the first- and second-generations and the period of the
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number of YTT adults increasing on grapevine shoots in July, respectively.

4. Fruit damage in grapevines not sprayed with insecticide and without mulching (unsprayed),

those receiving conventional insecticide spraying without mulching (conventional), and those with

reduced insecticide spraying with RS mulching (mulching) were compared. Infestation of YTT

adults on unsprayed grapevine shoots was observed in late May and late June, and fruit damage was

observed in this block. Infestation of YTT adults on grapevine shoots in the conventional and

mulching treatments was not observed by the bagging day, and no fruit damage was observed in

these blocks.

5. Insecticide spraying timed during immigration of the first-generation of YI'T adults was

considered to be unnecessary if RS mulching was used. However, because second-generation YT'T

adults were observed on shoot tips of grapevine with RS mulching, insecticide spraying timed

during adult immigration in this generation was considered to be necessary.
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Fig. 1 Grape orchards and treatments at the Grape and Persimmon Research Station. Orchard A is located about
200 m northwest of Orchard B. Gray-shaded areas were mulched with reflective sheets. Insecticide was
not sprayed in orchard A in 2012 and 2013, or in orchard B in 2012, 2013, and 2014.
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Table 1. Insecticide spraying schedule in reduced and conventional insecticide spraying treatments in 2014.

Date Reduced insecticide spraying Conventional insecticide spraying
Clothianidin, 16% water-soluble powder,
May 30 B 4,000 fold-dilution b
June 20 Acephate, 59% yvettable powder, Acephate, 5Q% yvettable powder,
2,000 fold-dilution 2,000 fold-dilution
Clothianidin, 16% water-soluble powder,
July 1

July 2 Bagging of grape cluster

4,000 fold-dilution
Bagging of grape cluster
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Fig. 2 Seasonal changes in number of Scirtothrips
dorsalis adults caught on yellow sticky traps.
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Fig 3. Seasonal changes in number of Scirtothrips
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unsprayed treatments, respectively. * Reduced
insecticide spraying, ¥ Conventional insecticide
spraying shown in Table 1.
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Table 2. Number of adult Scirtothrips dorsalis collected from undergrowth in grape orchard A ”.

Year

Surveyed undergrowth  Undergrowth with adults

Number of adults/ sample (hnumber/100g fresh weight)
on each sample date

April 19 May 10 May 24
) ) Lamium amplexicaule 1 0 0
20127 27 species belonging to 15 Vicia sativa subsp. nigra 1 0 0
Orders
Rumex spp. 0 0 1
Other plants 0 0 0
Lamium amplexicaule April4  April 18 May 2 May 16
Vicia sativa subsp. nmigra Lamium amplexicaule 11(7.n*  1(0.6) * 0 0
2013 Capsella bursa-pastoris o . . . .
Rumex spp. Vicia sativa subsp. nigra 4(4.6) 3(1.9 0 0
Taraxacum officinale Other plants 0 0 0 0
) ) March 19 April3  April 17 May 10 May 24
2014 Lzllmmm.amp lexlcaul? Lamium amplexicaule 0 2(8.7) % 0 0 0
Vicia sativa subsp. nigra
Vicia sativa subsp. nigra 0 409.49* 129F* 0 0

z No adult S. dorsalis was foun

d in orchard B.

Y Fresh weight of undergrowth was not measured in this year.
* Most females contained mature eggs.
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LRI CTF v 2 F A0 7HFI v~ LiEEs
NLPRBFEOENT-Z DS, TROFIHMTE 1
A AT A L, 5 HICH RS EmL 722 & 2 67,
—7F, TR IEBVWTIIHRO#EOHE T v 712X
LIHERH COFEN4H~5H EFHIZL LT M
O BLNIZH, b5 AR IR E & 58055 H - /2.
IO ORI, AsidoBEomE L —FL, F1
UL IO F R A S RE L 2R A7 K7 To
ELEERICR->TwLEEZON B, IR
TRF v/ FAa7HF I vBAMARRIEECT R
TOMTFTOTELREIZERL, EOREMEEBIZT
Ny I2BETAEEZZONTWS (IS, 1989). 4
BORETIE, TEIPST FINOBBEZRTT—%
RSN Lo oh, TNEDOFRSBAHEORED
—FEW A BT e 2 ), AR —EokE %
R LT LIRS 5.

4) BIEEREDSHETE LI BRREE— V8
HAEERDOFEERFIA & DO LEB
LRSI F ¥ /A0 7H I v<id6 LR
FEEL, E1IMATIES AT, F2MRTIE6HT
TH, FEIMATIZT APHICRBREE -7 2D S
EHEE S N7- (Table 3). @WHNT 24T 7 N7 O%&
Fx /¥ AT T I OBBRIZEET A E TCORK
DEETHL. LBROYE, 6 A THED ST
bz oy (EEEFERFMSES SN BEAE - L
BERREREGFEMAGESGS - BEBFEME, 2015),
TFEEDBBRTERPENRLIZELDH D, O &b
LEHNTATIC AT D TREEEA S 5 58 3 Ikl F T

521 % 2016

R — 7 MR & EBORF - FEAER 2 i L
7o AR N T v TNOREEEICOW T, &R
AT M IR E SN SEMOERIIKD ) b,
5 A% 1 FM LRI OEL it 5 &, 5 HICFIiED
RO BN 6 [XOT T THIAERI 2 1 QR
R — 7 MR EEL T/ (Fig. 2 O RE],
Table 3). F72, 6 AICWIiED RO N5 XKD B
4 XOWAHERE] & 2013 4F & 2014 4 o> F HUAEFAT
DOMMFEXE T 6 IO 5N E— 7 BRI 2
R AR Y — 7B EER L T £,
BRI TR LR ERL28 L7205, 138 A A3
RBERRYE — 7 e EEH L Tz (Fig 2,
Table 3). FHHFEFAT SO 7 K73k TOEFARNR
IZowTid, EXIIKXD) 5, 6 X35 1 AR HR
Y- HEMMICWEEN,ZD 517z (Fig 3,
Table 3). F72, 6 A FAICHEEIRDO SN 3 KD
95, 1IXKIEE 2 AR ARk ¥ — 7 g R & AL

2XEHEERPN IV 1IAENL UEoKEE» S,
Masui (2008) DOFRFERIEEI X AHEETICLDEE 1,
2 A R DTSRI & FEA~ DR %2 5 N2 7T A
O IR R ORREHFHE TN TELEEbN
5.

2. RENOIEEFHHTE

TR ORERHIIHNICEBREL, SHT 7o
FREOWER % Table 4R L7. ‘YA Y AR
v b OV F XN B B RFEOWEE LR
KTIZ0~1, BOFMEAMEL LAWK TIZ4 &
Y, VXA YRAT YN L RF A YN

Table 3. Peak flight periods of Scirtothrips dorsalis from each generation estimated from the effective accumulated
temperature calculation simulation of JPP-NET “ and hourly temperatures of AMeDAS Y stations in
Kure city and Higashihiroshima city. The estimated peak at the Grape and Persimmon Research Station

occurred between the periods.

Generation Year

2012 2013 2014
1st May 23-June 2 May 24-31 May 21-31
2nd June 20-30 June 17-26 June 16-28
3rd July 12-22 July 9-17 July 10-21
4th July 30-Aug. 9 July 26- Aug. 5 July 28-Aug. 9
5th Aug. 15-28 Aug. 11-22 Aug. 16-Aug. 30
6th Sept. 1-18 Aug. 28- Sept. 14 Sept. 3- Sept. 27
Tth * Sept. 19-Oct. 30 Sept. 17-Oct. 12 Sept. 26-*
8th * Oct. 15-* Oct. 9-* Oct. 25-*

“ Japan plant protection information technology network.

Y Automated meteorological data acquisition system.

* Asterisk indicates that the generation was estimated not to emerge in Higashihiroshima city.
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OEWEXENZILTHS Ko7 T,
XTI h il & b FHR EIEH 25 W3 S E TR
& R D EMDFRD BTz,

Table 5 1ZI3Mf 4 DR 57 OB E R =200 Ui %
Gz, BBX 2L ¥ EOEE FEHRE L 2GR %
AL EEXEO Yy Y AH v Nk A
< AA v N TR S CHEEOER L 7.
EZAENPBOL N0 o720 T (Wilcoxon DB
¥isE, 6/25: Chi-square=1.833, df=1, p=0.1757 ;7/3:
Chi-square=0.3575, df=1, p=0.5499 ; 7/10 : Chi-
square=0.5066, df=1, p=0.4766 ; 7/17 Chi-
square=0.5993, df=1, p=0.4388), MM DERZ Hb
CHE L, EEEXE O EIEEREIICL S
ERROLN, MHHPEL 223 EWENPREL S
LEMA O SNz 72720, mLBEMTHLHE2 M
BRI O 6 H 25 HALHE T B EAFRD S 7z,
DT LiE, Y= MEHESRETIRE 1A,
SO LENS L2 RLTWLEEZLND.
VT X OB E S PR EH I X 5200 b
2%, FEEREBAB TEEIRO LN o7, Y IVFX
T TS AT TR E AN < 72 B AR H a7z,

39

Table 5. Values of grape fruit damage *¥ by Scirtothrips
dorsalis on each insecticide dipping and

bagging date in 2013.

Unmulched *

Mulched

Date  Mean+S.E. (number
of fruit clusters)

Mean+S.E. (number
of fruit clusters)

June 25 0.25+0.13(12)b 0.04+0.04(28)ab
July 3 0.62+0.13(13)b 0(26)ab

July 10 1.09+0.34(11)ab 0.05+0.04(40)ab
July 17 1.50+0.38(8)a 0(46)b

Control  1.50+0.65(4)ab 0.22+0.05(95)a
Y 0.0333 0.0002

“ Damage of each fruit cluster in which percentage of
damaged berries was >50%, 20-50%, <20% and 0%
was scored as 3, 2, 1, and 0, respectively.

Y Values with the same letter within a column are
not significantly different at p<0.05, according to a
Wilcoxon rank-sum test with Bonferroni’s correction.

* Damage level on fruit clusters of ‘Shine Muscat’ did
not differ significantly from that on ‘Neo Muscat’, so
data of both grape cultivars were combined.

" p values were calculated by use of the Kruskal—
Wallis test.

Table 4. Influence of mulching and date of insecticide * dipping and bagging on damage index of grape fruit

clusters by Scirtothrips dorsalis in 2013.

Date of insecticide

Number of fruit Damage index ™ on

Cultivars Mulching dipping and bagging ¥  clusters sampled August 16
June 25 4 8
July 3 4 13
Unmulched July 10 4 17
July 17 4 33
. Control ™ 2 25
‘Shine Muscat’
June 25 28 1
July 3 26 0
Mulched July 10 40 1
July 17 46 0
Control ™ 95 4
June 25 8 2
July 3 9 13
‘Neo Muscat’ Unmulched July 10 7 36
July 17 4 46
Control ™ 2 58

“ Acephate 50% water-soluble powder, 2,000-fold dilution.
¥ Dipping and bagging were conducted on the same date.

* Damage index of fruit cluster is calculated as follows:

100x(A+3B+6C)/6/(A+B+C+D).

Number of fruit clusters in which percentage of damaged berries are <20%, 20-50%, >50 % and 0%, are

represented by A, B, C and D, respectively.
v Undipped and unbagged.
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3. BERERGER DNEOFESDTLIED 52T, BERE
A BBV CHER L - B EIETRIX (551, 2 BIUOEIIHELREIKEBTEREIROON 25
AR RN & 458N T BRI 3 A1), M TR A 4 7. 20T ENS, BRI B B BRI
BARIX, BILOSIVFIZ L BEESERRX (2 AR TEBLEEZONL. F72, 4HO L) RERBEED
RO 1 BIEA) OF v/ FAaT7HFITIIZLD B &, 85 2 MR AR SR IR o0 Bl Bk & Il C & B W]
REWEEE % Table 6 (2R L7z, S A A SO X REMED HBH. 72721, ~VFIXETYH 2013 4FE0 A FHH
TIE 2013 FORBE MBI TF ¥/ F AT TH I HRED X HIE 2R R RREICH -5 6 AT
TIZE AWEFIIED OO (Table 4), 6 A 28 HIZ WZHTRE FFE AR AT R R I 2 2 & 3H L DT, L5
T RYFECOFAB»EML, WHEROBENRD BRI IE R EREDNET 2N Z LN 2 L0
S7z (Table 6). ALK LT, JESERGRRIX & b 5, WU FEFALTHE 2 AR BRI o B B
BEAAHBRE IS IO 7TH2H I THHE ToFE VEEEEZ bl —RICT RO sh, Ko
MiEEAEEDLNT (Fig. 3), REWMETLEED RIS E I ECHE LM RIMICEET
LMo 7: (Table 6). F7:, 201440 BEB O~ ST T B T H S, AEFA L 7R TR
VT KR AR R CThH o721 b 5 TR ERINC D7 2 HEHHIRRIIFETCE 2w EEZEZS
FEIFED LN o7z (Table 6). S RIORKEETIL N7z, 72720, EBEEOR MG TEL TR Y
ARG RO BEEZBTTE oz, ¥ — < OEREREE ORI, 2001 ; (LA R R 2L 2007
FEUETELLRVEEEATOHRELZMZ SN LR Bnil - i 2014) CTREBKICHY T B E KR X
MhdsbEzon/, 2H - £H (2015) & A Y AFBIIKDSHEEIN, Fr /3407 I o <E
2BV, 2008 4 & 2009 FICHHARAEZ. T AT - R H T SR I 0 12 3\ B AE I U £ O S e S 4
A7y BOERMRIZ, R — M X 2RO RE WCELES . 7y F Y TIEBE S AEE60% TV T
WEREBARELFAEL TV D, ZOE, ~ IV T EEK DREVERTH L Z EPPEINTWL I Ehs (L
A7 X DO FFEREEEE 1L 2008 4E121L 8 TH - 724, 2009 4F 5, 1995), @SOS R L HENEE
WZiE 23 e R R L7z, ok, B LA MRED Y TIE~ IV FIT LY 8 1 AR IR SR IRE 1] o0 %5 B 30 1) 1 &
— FNOBEURIZ L 2 R EOR T H - 722 & TR EZ N Atk VT EFATL2E 1A
O, MFEMHLY - MEOMEALEL L THDH. K J B3 % B U] O IR0 45 2 AR B SR 3 % Bl
AR CIEMRDOIL VW 2m DY — MEREH L7722 &R0, M RELEICOWT, MBS ICBwWTT—% %2 H
EHICEELALZ Y, 21 - £H (2015 Lh b BT 5050 d 5
VT O E M- HEEZHNS. FHELNFEETRTALHIAIC Yy A<
DA ATy N AL 3 OFA Ay N OBEISEREIN TS (EKS, 2014
7H, YVFRETEF Y/ FA BT ITYOFE Tt 5, 2015). IASHMBOF Y FLOuTFIY
WEE 6 AR E Rz ONA T2, VT B3 HRRRE Y — 7 AR LA, T
XHETIEFx / FAa7H3Io~<lybiz, B s NH MR IIEL TR Ch o7z, T LS

Table 6. Damage index of fruit clusters of Scirtothrips dorsalis in each treatment in 2014.
Damage index ¥

Orchard Mulching Insecticide sI:Z)ray Number of fruit of fruit clusters
schedule clusters sampled
harvested on Sept. 3
Mulched Reduced 145 0
A Unmulched Conventional 96 0
Unmulched Unsprayed 103 9.2
B Mulched Unsprayed 44 0
Unmulched Unsprayed 91 8.2

“See Table 1.

¥ Damage index of fruit cluster is calculated as follows:
100%(A+3B+6C)/6/(A+B+C+D).
Number of fruit clusters in which percentage of damaged berries are <20%, 20-50%, >50 % and 0%, are
represented by A, B, C and D, respectively.
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FOFPAAE RS, 55 2 TR I35 5 B b 5t 1%
TTHEZBR D RAIICESB T 247 2 L2k b, BT E
M OB B2 BT Z 2 W RS H WHISIZ S W& E 2
SN7 727L, SHEIE~Y VT ORENE L, o722k
265 2 AR RIS 3 565k 12 H R OSEET TH R
ERENBOSN Dol 7y F Y TR BRRY
— 27 THRHIZ?S N4 H £ TIEHBRDEAE N EATRE
NCTWaH (BIE 2009b), 4%, Xy LR
T—=F RERLT, SRR RIS X 5 R EA
B O REVEIC DWW TGS 2 LA D 5.
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