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Management Strategies for Apolygus spinolae
(Hemiptera: Miridae) in Grapevine Yards
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Abstract - Studies were conducted to investigate the control effects of several insecticides on
Apolygus (=Lygocoris) spinolae (Meyer-Diir) and to develop its management strategies in grapevine
yards. Of insecticides which were applied by farmers in commercial grapevine yards, chlorpyrifos,
parathion, fenvalerate, and esfenvalerate - fenitrothion showed good control effects against A.
spinolae. In designed field experiments of fenitrothion and chlorpyrifos for the evaluation of A.
spinolae control, both insecticides showed high control efficacy of 94.8 and 91.6%, respectively.
The damage of A. spinolae was examined in a grapevine yard, where five different combinations of
application timing and number were treated with fenitrothion to assess yield losses (average cluster
weight) by A. spinolae. There were no significant differences among average cluster weights of
sprayed vines; 466.0 g in sprayed vines on 2 to 3 leaves unfolded stage, 460.7g in sprayed vines on
flower separating stage, 465.0 g in sprayed vines each on 2 to 3 leaves unfolded and flowers
separating stage, and 487 4 g in sprayed vines each on 2 to 3 leaves unfolded, flowers separating and
fruit set stage. Weights of fruit clusters of unsprayed vines was significantly lower than those of
sprayed vines. Based on yield and spray cost, chemical control on 2 to 3 leaves unfolded stage
produced higher net income than each spray on 2 to 3 leaves unfolded and flower separating stage
(i.e., two times of spray), and produced similar net income as each spray on 2 to 3 leaves unfolded,
flowers separating and fruit set stage (i.e., three times of spray). Thus, the 2 to 3 leaves unfolded
stage was economical spray timing to control A. spinolae in grapevine yards. Also, management
strategies for A. spinolae were discussed.

Key Words - Apolygus spinolae, Lygocoris, Grapevine, Mirid, Chemical control
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Apolygus 42~ Lygocoris 48] o}& o2 FFHe]
29 FHE Hxe £oz FE|Hlon(Yasunaga,
2000) $-=] izt =22 =R (Apolygus luco-
rum Meyer-Diin)¢} ol 33 122 A = A (A. spino-
lae (Meyer-Diir))7} Z=3Zoz 7|25 gjv}
(Anonymous, 1994), < Zxo|A WA= A=
2 o FH A ;A2 B FH T (Lee ef al.
2001).
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SN AEA 95 A A3 33 5 AAe >
= Aoz d## ¢lv}(Snodgrass ef al., 1984;
Jensen et al., 1991). B3] Campylomma verbasci
(Meyer) 2} Atractatomus mali Meyer)= Alzte] Szt
W 71335 §uksle](Bishop, 1993a, b), Taedia
scrupeus (Say)= FIRE= X2 I3 I3 E Fo
$28lekS 7+ A A 715 (Martinson et al., 1998). C.
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2 # elvh(Armoldi er al., 1992; Novak and Achtziger,
1995).
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Table 1. Effect of insecticides and application timing on A. spinolae and its density on grapevine shoots in commercial vineyards in

1999

Locality surveyed Spray hlstory (materla]s momh/day)a

Esfenvalerate - Fenitrothion, 4/13a
2 Parathion, 4/15a

3 Chlorpyrifos, 4/26¢

4 Fenvalerate, 4/29¢

1 Lamda cyhalothrin, 4/28b
2 Imidacloprid, 4/29b
3

4

1

Ansung 1

Gimpo

Lamda cyhalothrin, 4/29b
Carbaryl, 4/29b

Gapyeong Ch]orpyrlfos 4/23a b

7 % damaged shoots  No. nymphs/20 shoots

Imldacloprld 4/26¢ 0.0 0
Parathion, 4/26¢ 0.0 0
50 0

20 0

400 16

150 8

30.0 19

30.0 15

1 .5 0

2 The letters in columns indicate the stage of grapevine; a= flrst leaf unfolded stage b two to three leaves unfolded stage, and ¢ = mﬂorescence

closely visible stage.

BolE A7), gl 2HNS~67]), EFol £2
71, N&7], #347) oz FEE 4 QUHH(OEP/
EPPO, 1984). Al A Zxuby-o] LA e A
A7 79 zpele Adevt AE, 7PEE o A
7], ML Fdol V1A Az A E2 IE
7oA ver 9711 F Qo= 27H A7 A
R A C I B R EYC E S )EE)
B suA A2707 8ol Qe Aasg zel
Act TRV 1T F 107] A2E 2ABE S
W, 27 B & 10504 1007] A28 2] A
z‘&ﬁlﬁﬁ%—% Axtsteint. 1% P D5} =

2 ek 2nE Aol G Rl F2 e
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Yt f1o 2o AYY BF FolA 578 A
3 7 dHLel Adx 4l AzelM F34E
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ol 7| e o] F87) A7A A AIA 7]
gzopilo] e YA LtE DR A B2 o) §
stoleh ® A28 2gshY g kA A58 A
O L RES S ke
_?_ ) _‘1]‘“/\]2—9—3 1-—_01,]_ BLAEU]E_ 1%1
@ARzE WY} 2% wE A
H WA ast g Lo Fee =
Azz gaHos HAY A e ‘%0}71 o
Ae <ok Fert 2 F Az A" A
23 32 A&zt s '

=¥ 01IA1 fenitrothion (o IE) 3} chlorpyrifos
(:LEE) okg W}

Avlde] 2= ddldTa 22,5
d4) ‘“—x‘ Az Adde)(FEA, 734 Z=UAA
T ofA|ell wEle] of FH e Abd Aol o gt v
Mass AAsEe s o 2572 3le] 3ukEo

2 AlX)sle) o, AFE3LE o] 9lE fenitrothion 43}
Al (a.i. 40%) &} chlorpyrifos 4314 (a.i. 25%) 7+ 1,000
wjeg F 1504 AxstsuxEg 90 FA =
T2 FA9 54 4F E571(Solar®) & A}4-3}
‘iiiml A= 59 179, A ZAAME 6 4Y
7+ 13 3 A Mt G4 ArZ Ad 2
EHER)E Ao uH &Y Hrks 9
8lod %‘—%011*1% oFAl AT 49 F<l 59 21Y,. A=
A 6d F4 69 10d AF4F 2ABIAG. =
A - % F(2F) 4022l A AbololE 45
S(HE F UE)E V)E3i9d. oA E 2
AEE (%) 2 WAIZH%)E AlArste] vl w3}sic).
AEEe (ME F dx/A8] A W) x100, ¥4
Ve (FAE 3 AFE-AEF Ha AF2)/F
g Had AEFE]x 10002 Axsie. A1
< 93}t *§%~% Az arcsinyx 2 WA F
SAS PROC ANOVAE o|&3lgdx H@7t vlas
Tukey 71 A& A A 8} = (SAS Institute, 1999).
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1999 A&eA] AlAl3E fenitrothion =2 (a.i.
40%) 1,000u]H-& o] &3t ofx M| A]7[npt
oA ;V“"“£ FHERL (5PN E o] 83l #F
A2l el 5014 AEsbeict.

kA ﬂr?]ff& Y EE‘f}—rf’ﬂ A A 7L Ay
HRAE 7] el ME AdxdA HAE =
2 A xE gafizrt E2A8 e M 24
shoich BAEEE oA AME AF A=A
Aol & T3] flste] ZAbsllom FEf el
Rolx 5/) Al&xE |ulE o=z 3o & SulEozm
AR ZARA 71 A A ”&_*l 7] Al 54
147 Az #9l 59 154, F WA “E/‘lﬂ <
69 19, 28] A WA AxA]7] < 64 199
ol om, 7t AR 7|vfe} BB A FolA] ZAFE}
A Ad =" ol FHaAE Fr|= sHA|RE 3}
Alg o] =3} HAY #HFe] Het
Fo] o] ZA(FHE Fa)dle FANE Fe
Aoz od=xklx )k (Kim et al., 2000). whEba] =
e zAle £E87)e 99 159 A 15~43%0]
= $3sle] 2 ]S, F33) 434, 22| Ak
F(EEFo] FANE AT =3 o] W ofA)
A A S AAEE e 2 =elA 19999 5H 7}
AE AR Ee] A A BAEA] 4W 25
Vel A 10405 $8sled X9} v skl

FAEAE fste] WALEE [k +052 WEHA
Z2om PROC ANOVAE o]4 RA3loict. Iut5
£ PROC GLM& ol&3lgth. 4+ F#7t vja:s
Tukey A& Al A)8}5dv}H(SAS Institute, 1999).
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Table 2. Effects of femtrothlon and chlorpyrlfos treatment agamst A. spinolae in grapevine yards

Treatment
(Common name of msectlcrde)

Suwon city
Fenitrothion WP (a.i. 40%) 33.0a
Chlorpyrifos WP (a.i. 25%) 33.7a
Control (non-spray) 350a
Gimpo city
Fenitrothion WP (a.i. 40%) 77.7a
Chlorpyrifos WP (a.i. 25%) 76.7a
Control (non-spray) 78 3a

Mean densrty before
treatment (No. / 40 shoots)

41(1), March 2002

I 2o} ol FH mE A A A ol] o EF whA| &3t o
2 oaeks Qe AlAE A=m(F sz wAaE
=9 Z3holl oA sk Az, A& Dol 333t
= <Al = esfenvalerate - fenitrothion (o] 232 €]
o|& . o), parathion (Fe}x]-&) 5 el AFHE
ok = fenvalerate ((£2A4]), chlorpyrifos (L2 %) 5
o)t} A& @ I DFsl= kAl imidacloprid
(e]u|ctE=z = 8] =), lamda cyhalothrin (ZF=28),
carbaryl ({1} =) So]glv}l. & esfenvalerate - fenitro-
thion, parathion, fenvalerate, chlorpyrifos 5 °FA| &=
o - A e A o] WAl &7} U AL, imida-
cloprid, lamda cyhalothrin, carbaryl 5 ¢fAl| 3= vlA| &

b FA AN

Fenitrothionz} chlorpyrifos &2}

ZERdoM o FHuE A d =l o 7
fenitrothion®} chlorpyrifos®] Atz &3} A3 FolA
ﬂﬂ A A = (Table 2)= 22]7b zhe]7t glsdet
(. df=2,6;F= 012P 08871,7131_¥_df 2,6, F
—001 P=0.9939). 4~ Uuo 71 T4
AT o 2 o S A 2
A At F AU =st F7A3) 7‘}5\_3}3:121:1, =
okd] BE 90% o|Are] AFEES Mdul = of By
A 2Rl )3t fenitrothlony]— chlorpyrifos
o] yAl&IrE FEle] YebtH(4: df=2,6; F=
469.62, P=0.0001, 7] *%: df =2, 6; F— 271.59,P=
0.0001). 8 F <A FAA WA &I} Aol:=
gdaert T xod 1gF €A 7}7} fenitrothion 94.8
%, chlorpyrifos 91.6% =. fenitrothiono] ¢}7} &9t

SFN|AE Al7] W Flof uE 2Hl gt
A7zt F 4 A o FHmeAd ="
A AL e= Table 354 2o}, oFA] A=A wAw
== 27t BAF o)) fdslev(df=4, 20,F:

0.65, P=0.6306), 2.5 7] Folr Az & w

Percent of living A. spmolae Relative control efficacy®

after treatment (PLT) t (%
5.1a 94.6
8.8a 90.8
95.3b -
4.7a 949
7.1a 923
92.6b -

Means w1thm a column in each city followed by same letter are not significantly different by Tukey’s Studentized Range Test (P =0.05).

» (Mean density after treatment / mean density before treatment) X 100.
b [(PLT of control - PLT of treatment) / PLT of control] X 100.
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Table 3. Densities (Mean+STD) of A. spinolae in number of nymphs and adults per 5 shoots during experiment period in treatment

plots in 2000 study

Treatment o
(Combmagon of spray time)* May |
1.May 8 (—),May 24 (=), June 4 (—) 6.6+4.83a
2. May 8 (—),May 24 (+),June 4 (—) 50+1.87a
3. May 8 (+),May 24 (+),June 4 (—) 5.6+0.89a
4. May 8 (4), May 24 (+), June 4 (4) 58x1.64a
5. Control 7.8+3.56a

Sampling dater

June 1

May 15 June 19
0.4+0.55b 1.2+£0.45b 0. 8+O 45bc
11.2+3.27a 04£0.55b 0.2+0.45¢
0.0£0.00b 0.4+0.55b 0.2+0.45¢c
0.0£0.00b 0.2+045b 1.2+045b
12.0+4.30a 64+195a

48+1.10a

Means within a column followed by same letter are not significantly different by Tukey’s Studentized Range Test (P = 0.05).

Fenitrothion WP (a.i. 40%. 1,000 X ) was sprayed in all plots.

2 The signs of plus and minus mean sprayed and non-sprayed event on each corresponding date, respectively. And stages in shoot development in
the grapevine (OEPP/EPPO, 1984) were 2 to 3 leaves unfold stage (3 to 4 leaves visible) on May &, flowers separating stage on May 24, and fruit

set stage on June 4.

Table 4. Effect of spray schedules against A. spinolae injury on yield of *‘Campbell Early’ grapes at harvest in 2000

Treatment No. clusters
(Combination of spray time)* examined
|.May 8 (+),May 24 (—),June 4 (—-) 43
2.May 8 (—),May 24 (+)., June 4 (—) 15
3. May 8 (+), May 24 (+), June 4 (—) 27
4. May 8 (+),May 24 (+),June 4 (+) 27
5. Control (non-spray) 25
6. A. spinolae free 10

No. corky-scarred  Cluster weight, g Cluster weight of

berries per cluster (Mean) normal berries®
1.4 (1.6) 466.0 a 458.5
35(4.3) 460.7 a 440.0
1.2(1.2) 4650a 4594
0.6 (0.7) 4874 a 484 .0
4.6(5.8) 4182b 3939
0.0 (0.0) 4855a 485.5

Means within a column followed by same letter are not significantly different by Tukey's Studentized Range Test (P = 0.05).

Fenitrothion WP (a.i. 40%, 1,000 X )} was sprayed in all plots.

#The signs of plus and minus mean sprayed and non-sprayed event on cach corresponding date, respectively. And stages in shoot development in
the grapevine (OEPP/EPPO, 1984) were 2 to 3 leaves unfolded stage (3 to 4 leaves visible) on May &, flowers separating stage on May 24, and

fruit set stage on June 4.
b Cluster weight —(cluster weight X rate of corky-scarred berry).
¢ Percent of corky-scarred berries per cluster.
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(Table 3). o] A2 54 199 73S dEUo] hA3
3osA @skr]l dees @b 20009 ofF
Hagad et 45 2337 59 59 A
o] 9]t} (personal observation)., T3 F-x] =] FoA] 6
4 193 199 BAEEE T oJAHRY oha o}
A S B o] AL 6YREE HFoz $3)
g jAEe] e FH oz BANEG Y] WEe
2 A7 o7t odgfow thE AT Yo
A 69 195} 69 199 WAL} 42 Zrjeke
Wipol vebd How waleh v oo mel A
v el £x e RIS Aoz
H R o (Kim er al., 2000), dut¥ oz z2hd w2y
% 4% AN4ol7] nofe zAgos A
2l =H(Arnoldi et al., 1992; Novak and Achtziger,
1995). w3t 2% a4t AHA AA7} sle
of FH A e A &A= dEr|e A
glo g (Kim et al.,2000) A3 Z7] ok719] AJ3=0)
T2 AME EEFG Z 9L PIXR= 4ot
& Aoz gren.
AE3 A5E 7]1E 22 (Table 4) o F-H w22
A LA ESgE 43 ou] ok AT
SRaE @ W) 15 AT 5.6%, B0 ¥
27] 13] BAT 94%, 9 A7) 3 Bl 22
7 2 18 BT 54%, 2 D7), Bho) 2w,
ags #ZA#7) zb 13 WA T 0.3%, F32] 18.9%
o5tk A7 E A wA zeol TEESEA A
% (Anonymous, 1999)2] hasd ®F45 17,140kg&
71Eo2 9 M IFE &l uE 7Y ek
AlArsld Z+zt 16,180, 15,529, 16,214, 17,089,
13901 kgo] H it =8 Tx kg TET} 1895
A3} haw HhA¥]-4 500,00049-% 7]F.9 = (Anony-
mous, 1999) M2 &o& FA3H Zb7+ 30615k
21, 293844, 2,9739kd, 3,08851, 2,634%F 0]}
oebilg 15 Azake AE I A7) Az
© Ao Bl o7 Azse Auc 12394
o] 5ol 1, A M7} EFe] £e7] 7 13 &

A ot} e e FA
dA e AAA s 5EE vt
Hoz g A AAite] olr] wliel =Yl
A A E A oet ofAlAtE A7) W 3l
2584 gl 4 o ok 2 AgeM e o
A7) A71AZE 7F gAY S Ak, 2
AP eEe] BAY =N FA8] dy] ha g 427
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(2000)2 7N37] AFH A=A HF AY
M (FEFol 7]~ 37]) HFU = meiy
35.0~99.1%2) 2 $E34AE R usr). o &
AR A e} zho] Fgolrl Z2HE] o|F] o A
7] WAZE Fo3e s el Ak¥ich

Martinson et al. (1998)2 T3 Z 5 EFoA]
A5 QAN L T scrupeus 3ol mHE S7Has)
EZEdF 159 Ivhel B4 180go 2 AALsm,
o] A& had oF 240kge| $¥3tAE dogictm
Bt mebr] F 1uke] SAA A S A
e o] AAAH oz ElgAe] vtx FAskg]
ot ol e} e AAbH o2 of EHmejAhd A ¥
Az depts 29 fIFteE o] AMedls
viep ot B Age] AH4H redRE F o
o 4070 A&t Az 7 15709 EEbo|E T
ot E4o] 237] oA HHAE A’ A2 1 (Table
3l 59 15U2E 6Y 19U7bA] Hy dd s
087 (/541%)7) Het. o) WAFo] Far|7}
2 A FAHGSST 7Hshd 9 64t} s}
& 3 7oz A v nejayd =3z 28R
a3t vlashd 4 1vkE] slel R Vel
bas of 250ge] HUH. B8 5 ¥ A
w2t AR vlme 317 ofl ) T scrupeus B
Haueld e I aE ezl
Aoz A7t 2 AFA AT 7R3 of
A AAA IAeESE FAHY
FEE W e ez «ikd
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Lygocoris pabulinus (Linnaeus)®] 73-& Apz}e|x] A
AH L2 S 05% Ffixgz AAsn
gem, AR 65 3 FE|Alxr) 1) dAEE
ok & A3} 9loH(Bus er al., 1985).
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oA ol WAEE Aoz de|A loh(Kasiwara
et al., 1986; Lee et al., 2001). B} ge]=ql of 7
A=A AL BYE HaAlM e oz 7
2 AEa 224 A A% ARl AT T
ol WG oz 2wt
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