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Selection of Systemic Chemicals and Attractiveness of Sunflower

to Ricania spp.(Hemiptera: Ricaniidae) Adults
Yong-Seok Choi*, Hwa-Young Seo, Shin-Hyuk Jo, In-Su Whang and Deog-Kee Park'

Chungnam Agricultural Research & Extension Services, Yesan 32418, Korea
!Contracted Research Organization, Charmfied Co., Ltd., Hanam 12983, Korea

ABSTRACT: Sunflower, selected as a trap plant that can be controlled by attracting Ricania spp. adults via attraction has the highest
attractiveness during the preoviposition period. Considering the ecological characteristics of Ricania spp., adults are distinguished by the
preoviposition and oviposition periods and the attractiveness of sunflower to Ricania spp. adults was 91.4~95.2% higher than that of
blueberry during the preoviposition period. On August 20, when Ricania spp. adults entered the oviposition season, sunflower
attractiveness was low at 9.8~11.6% owing to preference for tree species. Based on the result of the selection of systemic chemicals that
could be used concomitantly with sunflower, all chemicals, except etofenprox, showed a high controlling effect of over 90%, and among
them, dinotefuran showed the highest insecticidal rate of 95.8%. The systemic chemicals acetamiprid, dinotefuran, thiamethoxam, and
imidacloprid persisted for 13 days (survey period). Therefore, the concomitant use of sunflower and systemic chemicals can reduce the
density of Ricania spp. entering farmlands and their populations in surrounding habitats, which are expected to help in stabilizing the
ecosystem.
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= Ricania 2] 'd7l|wjn|5-0] ARk, B0k, 7, S5 H
3EgFsto] thro] Afof] & S ook M2E BH%RE
B % o] It (Xu et al., 2006; Shen et al., 2007; Rahman et al.,
2012). T F AFSAI A4 5 Asleh AT FA e
o] QXA & F4E| 31 Q)3 53 A Aol A Thaket ake} 7}
240 ZQ AAY sz o 2 7|2%] o] 9tk Chouand Lu, 1977;
Chou et al., 1985; Rahman et al., 2012; Shen et al., 2007)
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2 7ol o) S Ricania spp.)-2- 2010'd S &2} o4k
O Abtel S H| g ol A 2 I o] 1% a1 2011 e
T Al AR ol A 1 EAYEE] AlAete] SR, ek,
B, AR o J4s] kA gl 201600+
11,275.9 ha& SFAF=E] QA tH(Choi et al., 2011, Choi et al., 2012a,
Choi et al., 2016).
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2012b), Y% ¢ho] Bl ge(Kang et al., 2013), 7|54 5] &
7 3 PR (Kim et al, 2015) o] 3= oA ok 24
A7 uu| 2] WA BAE 2 A XSUAA oF
AA|?(Choi et al., 2012a), ZAE7ulw] -] A 2L Ao,
2014), 7& A1=/d 2./ wo] A5Adl(Jeon et al,, 2016) 5]
2P| oA 3L, 53] W2 @K Thymus vulgaris Lin.)of| A Ao
Z carvacrol I} thymol @] A=A of] gt o117} Wt |} Q)
Om(Park et al., 2017), ZAG 7ol n]5-0] ATRHEA] 9l P
Lo ER O] Algt A g o] T3t B 17| QItk(Kim et al., 2016).
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Table 1. Systemic chemicals used together with sunflower

Classification Common name Formulation Active gradient, % Recommended dilution
Neonicotinoid Acetamiprid SL 20 1,000
Dinotefuran SG 50 4,000
Thiametoxam WG 10 2,000
Imidazolidin Imidacloprid WP 10 2,000
Nonester pirethroid Etofenprox EW 10 1,000
Futele ARk 2R W 2ABHEE el ole 58] AEshs 5L B A7Is 43 A1z ol9)
F 1L BFA S oS REE SRS S0 M2 26) R|21o] ol S A |FE o MBak PG 1
Ao R FHIEA 3, 7L, 9%, 119, 13U 54 F 53] ek
AA sfrtetzof 2ol Sl ZAAE7viulS 459 Y=ot it ZAr7uu|So] eFF7 oA 45712 Hol7h= 74 20
Y5 ApAl sigich BE HolE 9] 944782 IBM = Absh] ARAIQl A 7|IZEC = o] Al ZAd 7l vl
SPSS (2009)E ©]-8-5}%f LSD-testE >33}tk 1S 83| sl S A eshs 548 3t Table 2).
AT o] HFe BE 2ATIME Bl AAL
200 3 91.4% WA =952%9] =2 FAES HYoH(P<0.01,df =
47, F = 1906.048). ZA7|7F 5 2t fel9& 2yld /-2
shiHiEl7 12| ZAIHoi0IES FelEnt E297.8% Atk Lefu 89 2042 Akt ARt ek AlR
Al712 o] A7) ZAE el u] G S-S Ah7 ]9l 5|
ZAGAu|F-e B2we] RE vlalo] sl |E 9 28 AlEels B8 HeTKTable 3).
Table 2. Effect of attraction of Ricania spp. adults on number of elapsed days for sunflower and blueberry in pre-oviposition period
Attraction rate (%) according to elapsed days (Mean + SE)
Plant Ave.
1 day 3 days 5 days 7 days
Blueberry 6.4+ 1.9¢c 4.4+2.0c 5.7+0.9b 9.4+1.6b 6.5+ 0.9¢c?
Sunflower R" 89.1+1.8b 97.1+0.4a 92.4+2.5a 87.1+1.3a 91.4=1.3b
Sunflower M 95.0 + 1.6a 97.8+0.3a 95.9+0.3a 91.9 + 1.6a 95.2+0.8a
Sunflower L 94.4 + 1.3ab 90.9+1.7b 93.5+1.2a 90.2 +2.5a 92.3+0.9b
Oneway-ANOVA  P<0.01,df=11, P<0.01,df=11, P<0.01,df=11, P<0.01,df=11, P <0.01, df =47,
F =675.841 F=1181.191 F=1789.823 F =490.690 F =1906.048
YLocation of cultivated sunflower with respect to blueberry.
JMeans within a column followed by the same letter are not significantly different (P = 0.05, LSD-test) (IBM SPSS 2009).
Table 3. Effect of attraction Ricania spp. adults on number of elapsed days for sunflower and blueberry in oviposition period
Attraction rate (%) according to elapsed days (Mean + SE)
Plant Ave.
1 day 3 days 5 days 7 days
Blueberry 80.5+0.7a 88.1 +4.4a 92.0 £ 0.3a 90.6 + 1.0a 87.8+ 1.7a%
Sunflower R" 19.8 +3.1b 4.4£25b 73+4.1b 7.8+3.9b 9.8+2.3b
Sunflower M 17.7 +4.3b 18.6 £ 6.6b 7.7+ 1.4b 11.2+£3.8b 13.8+2.3b
Sunflower L 20.0+4.2b 10.9£6.3b 8.1+5.1b 7.9+5.8b 11.6 £2.7b
Oneway-ANOVA P <0.001,df=11, P<0.001,df=11, P<0.001,df=11, P<0.001,df=11, P<0.001,df=47,
F=80.784 F=56.120 F=155.430 F =103.586 F=275.101

YLocation of cultivated sunflower with respect to blueberry.
IMeans within a column followed by the same letter are not significantly different (P = 0.05, LSD-test) (IBM SPSS 2009).
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ol Aik= AT wF dFol A7t A
W59l $u 7 Bk AAS] $L 7155 ASsHs 9%
Hhe= Hole AL 2 A E 27|52 554l
w2 7|FE ARG o] A 2AKChoi et al., 2017 unpublished)
oM S0l S@dh= Al7]ol AA ] S0 - E R T
L S, AL o] $ 0} eulol ) spukeb]
e 194 250 el P Bolth nebd, 2]
i u]5 A5 AR 17 AR 7| 3ol A A 7| ek Akt | 5
£ gelohe AoR A= siule |7 Azt 2

el 458 90% $218 4= ehe 919) Ak o] A
710l afpiei7| ol 851l 2 al g A5 f 4
ToRA 740l Arkslo] 71A)E Wels) sl 2

=2 .
mfju] Sl gt AltulsiE & 4 = ol 2 Aot

Acetamlprld— ﬂh—ﬂ Aa=o] AsisE, Wi, ol
2G| = A A2 2150 Al A ol 28-S W LY L E| 0]
A A A=A 4,250 ppm &) 2 -8 =E 7, 5 2
A3l2ELS oy B0 4] A=A|o|tH Tomlin, 2003).
Dinotefuran>- 1998l 7= o FH {7t 54 oll5 Al
of ol g Elole A AR AT oS 53 %S A A
4 5 s Ul LY E| o] EA| R0l g Aol th(Seo et
al., 2009). Etofenprox+=nonester I | A~ 2 0| = A A=A 2
9] A7 Al 288k D AsAl=A HE=at 444

ES UEh = 2 Fo]gPA A=A tl(Miller and Salgado, 1985;
Chae et al., 2010). Imidacloprid+= imidazolidin 7| 5-2F©. & 4F
712 ol A 250 417494 Ql acetylcholine 48]
2-g5}o] AL A= nicotinet SARE 45712} o)
Lo neonicotinoid 2 £-2]7| & 3}= A Fo| A oFA| 2 TFA
Bl 2o]| A= o] L3k ekxo]ti(Choi et al., 2005; Nauen
and Elbert, 1994, 1997; Tomizawa, 1994). Thiametoxam-2 U]
QU FE| 0| A AFA| 2 A 3152 Al Aol 288 2ha
do] 3t ofAl = Hars o] Ql= AT 016““ ofAo|ti(Jang
et al., 1998).

AR oA A BETE AT A O
A W“ Etofenprox o] WA &1}7} thax HojA|= P4
= HOE W4 B 90% o] HAANE Hille
Dinotefuran®} Thiamethoxam-2 F-4 2] tfju] WlA| g 7}7} 242+
95.8%2}93.7%0.2 714 025} WiA| G 3HE 1 GArk(Table 4).

S7HA AFolg g ofA|e] SFaA|&7|7he: A A ufju] -
o] sfriEl7| = FQlEA] Al B AR & o] 55k Al71%]
8 30dof HASITE FA PGt A 8] A W 2AP]
F53 B2 Uis S BAkFig. 1). ol= 79 A
Zof| A7 |57} ehefstAl EAISHAL qlof thE Aleh] 5o 9

Q.

J

o 32hel 0. e gleh, et AR5
A& 0 72 27151 cH(Fig. 2). Etofenprox EW 10% 1,0004]
o] B9 4 %—mm Wt A4 0w S7kstel oFazt
S A Z HAE ITH(Fig. 2). Table 4014 90% ©]A4F2] WA
S HA 4‘%“1] W AP WY A B et st
WA frA = o] 2A717E E7F F A7} A H UK Fig. 2)

S ST A n S-S S ISk A, A

o

=
471014 sk F7keka 9lu A, A, 40 R 34

Table 4. Controlling effect of systemic chemicals absorbed by sunflower on Ricania spp. adults

Control effect after treatment according to elapsed days
(Mean + SE, Survival No.)

Systemic chemical

AVE.

3 days 5 days 7 days Survival No. Control effect (%)
Acetamiprid 7.0+ 1.0b 7.0+ 1.0b 6.0+ 1.2¢ 6.7+ 0.6¢" 90.3
Dinotefuran 2.7+0.3b 3.3+0.7b 2.7+12¢ 2.9+ 0.4c 95.8
Etofenprox 12.0 £ 1.5b 11.3£1.9b 13.0£ 1.5b 12.1£0.9b 82.4
Imidacloprid 7.0+ 1.5b 7.3+ 1.5b 6.3+12c 6.9+0.7¢c 90.0
Thiamethoxam 43+0.3b 4.7+1.2b 4.0+ 1.0¢c 4.3+0.5¢ 93.7
Control 67.0+7.4a 69.3 +£9.5a 70.7 +4.3a 69.0+3.7a -
Oneway ANOVA  P<0.001,df=17, P<0.001,df=17, P<0.001,df=17, P <0.001, df =53, F =284.820
F=61.576 F =39.947 F=159.733 CV=19.9"

YMeans within a column followed by the same letter are not significantly different (P = 0.05, LSD-test) (IBM SPSS 2009).
AC.V. represents coefficient of variation (standard deviation of survival number divided by average of survival number).
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Fig. 1. Number of Ricania spp. adults attracted to blueberry plants
according to elapsed days after application systemic chemicals to
blueberries. * (0) control, (1) acetamiprid 20% SL, (2) dinotefuran
50% SG, (3) etofenprox 10% EW, (4) imidacloprid 10% WP and (5)
thiamethoxam 10% WG. Different letters over standard deviation
bars indicate significant difference among means at Type | error =
0.05 (LSD-test).
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Fig. 2. Egg mass of Ricania spp.on blueberry according to elapsed
days after application of systemic chemicals to blueberries. * (0)
control, (1) acetamiprid 20% SL, (2) dinotefuran 50% SG, (3) eto-
fenprox 10% EW, (4) imidacloprid 10% WP and (5) thiamethoxam
10% WG. Different letters over standard deviation bars indicate
significant difference among means at Type | error = 0.05 (LSD test).
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