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Abstract

Chloranthraniliprole is a diamide pesticide having a new functional group and is applied
to various pests including the Lepidoptera. A study was conducted to obtain basic data
for efficient application of chloranthraniliprole, which is also registered as a turfgrass pest
control agent, in golf courses. The effect on whitegrub of oriental beetle, Blitopertha orientalis
was investigated in bentgrass and zoysiagrass, and the persistence of efficacy against black
cutworm, Agrotis ipsilon, which is one of the most problematic moth pests in golf course
turf, was investigated. In the greenhouse test, chlorantraniliprole did not show any difference
in efficacy between bentgrass and zoysiagrass species, and when treated with 2,000 times
(=after additional irrigation treatment, the final dilution is 10,000 times) the amount of
chlorantraniliprole showed corrected mortality of 90% or more in both greenhouse and field
tests. As a result of investigating the persistence of the efficacy by using the rate of increase
in the rate of feeding damage from the black cutworm, the efficacy continued until 42 days
after treatment with both 4,000 times (=after additional irrigation treatment, the final dilution
is 20,000 times) and 8,000 times (=after additional irrigation treatment, the final dilution
is 40,000 times) chlorantraniliprole. In the case of mixed whitegrub and black cutworm,
simultaneous control with chlorantraniliprole treatment is possible, and consideration of
various systematic treatment methods is considered necessary.
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ZEHEehd 2| I E (clorantraniliprole) THolofrto| & AlF o] 22 AFA 2 o] Al AFAE2 MER F4
2191 ryanodine™8-4| ] A%}510] sarcoendoplasmic reticulum O Z &) A 2E ZHg0] EA|E] A k2 HE-& F- Lo}
2050 271, nhe] 9 )AL 59 SARS S Lahm et al., 2005; Lahm et al., 2007). S2HEE 2 TE-2 1Y
ZURN(Plutella xylostella), S THA AT U (Spodoptera frugiperda), Heliothis virescens, Helicoverpa zea's- 2t -2 L
Z(Lahm et al., 2005; Hardke et al., 2011)2 &2 ZFCHH 5(Peck et al., 2008), ] ZHF0](Dupuy and Ramirez, 2016),
424 HRLA] R (Douressamy et al., 2018)2} 22 uhe]Eo|ut W e F s Fol = &bt Qle 202 LA Qlck. vt
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73, 71 Aol digh wxl A g o] gle 59 S 7HA AL JTH(Dinter et al., 2008).

Sejuete] 7155 JslE-2 Andat g2 Zetske] 85 152} 35%0] 7| 5E of =t o] A
& E700f| ol & = F 23152 W= siFE2 S5] T (Noctuidae)’t 75 ©1FL 911, A|5H: OH“G‘—E
= e Eo] FolF 550 HH A o|thChoo and Lee, 2017). FH°lF 5% ol = O3t TH7=50l =
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Zhejoll Wi E = R iS5 5 gt siE5E2 AAAMvIRL (Agrotis ipsilon)2F A0 LKA, segetum),
g (Spodoptera depravata), B3 P (Pseudaletia separate) -] 2# 2] 1+=t|(Choo and Lee, 2017) =40l A+
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M ol2fgt A4S A fsto] 2 s T 5Hl 2 ofRfS sH A2 B o R A Sk A|ARLS o] 8-51o] suij
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& 3| A5to] X 2folgl on SEHE e g E-2-2,0008 (T T 2]E 3] AHl<4: 10,00080)2t 4,0008] (T4 & 2F 3]
Auli4=: 20,00081) 2 3] sto] A 2fstgint. Fxi 2] &5 200 mL ARSI A & Z47bo) 3R 52 e o]
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Spray, Farm Implement & Supply, Plainville, USA)E- ©]- 851 m’d 200 mLE AT *{g= S2HEI I E
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2 723 HYEZE] 50% FA| 2008 K@ 2 2] & 2]F 5] A8l 11,0008t SE2HEPL 2] ZE 1335%
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Fig. 1. Photo of damage caused by black cutworm feeding on turfgrass. A® Before treatment of
clorantraniliprole; B: After treatment of clorantraniliprole; C: Before treatment of untreated control; D:
After treatment of untreated control.

EAEM

=

0

SEEZ o] AArgTt AAAME U] AlE F7he AFEE SASEE IS o]-85to] 2] Wtk 20| S Tukey
(52 BAREAIGHOITHSAS Institute, 2011). 25 A= Hd-+ EZ2TR}E FA|51Q1ch

g

23ty o

24 sHEoA SEEF ool gt X2 AFAE2] Ext= ool met AFEo) xlo|E Elrkdf=7, 16,
F=3.44, P<0.0192)(Fig. 2). & %It] 2 R 5FolA S=HERPL i% 008l = 2] o] AF5-Eo] 7H =3ko ojn|okE
2xa o] okg 7} 7P Wt ThFig. 2). & 1t E = AAH 0= SXIT]oA SHEZ o] AAtE Tt E=3tout &
AA frel/d2 el thFig. 2).

24oA SEETIo] g5l gt AFHo| 7P =9H SEHE L ES Fudol X2t it X2 56

] & 2ARE-2 4,00080(Z]F- 8] AJHl<4= 20,0008H) 2] 2]l A= 96.3£6.5%, 6,00081(Z] - 3] AJull4= 30,0008H) 2120l A=
7.8110.7%% F32|7-9] 42.61:17.950] H|5to] FA1H 02 [-2J5kA| EQ=Tl(df=2, 6, F=15.75, P<0.0041) EAALS
2 77} 93.6%2} 78.7%S LFERUIQITH
AAA L sk A Algke] S22 o]-8-sto] AFA] X2 SItE AR A} kA E 2ol 7L Q= &
EHEY ) IE X2 of| A= 4,00081(Z] 5 3] AHl4= 20,0008H) ] 2L 6,0008H(2] - 3] AJHl4= 30,0008) 2] 2] H5 45
SIHA HJ S &2 0] 100% 45, HIH E - 2,000u] (2 3] AHli4= 10,0008H) %] 2]l A = %] 2] 45 S7HA] 88.9%
_4 7E. 82 HIh(df=4, 10, F=148.6, P<0.0001)(Table 1). TLEZE]-2 2008 2H(Z]F 5] AJul4> 1,0008]) 2] A& 2]
F37MA] = w3l &2 7H480] 77.8%= B O W (df=4, 10, F=4.71, P<0.0214) 2] 2] 35 THE|=223%0]4F Z7}5}
= OW— HA oLt Fajg] Lol A 283 3%0)/d 5715t Aol vl A= A4 Ztol & HAThdf=4, 10, F=16.35, P<0.0002)
(Table 1).
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M Bentgrass [ zoysiagrass
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Chlorantraniliprole x Chlorantraniliprole x Imidacloprid x 1,000  Thiametoxam x
20,000 10,000 5,000
Treatment

Fig. 2. Corrected mortality of 3" instar Blitopertha orientalis after 56 days of insecticide treatment in
bentgrass and zoysiagrass planting pot. a, b: The same lowercase letter on the bars indicate that there
is no significant difference among means based on Tukey’s Test (P<0.05). Bar was standard deviation.

Table 1. Changes in the rate of increase in black cut worm damage traces according to each treated insecticides in
bentgrass green of the 3rd hole of Dongrae Benest Par 3 Golf Club.

Treatment® Application ~ Mean no. of damage traces Increasing rate of damage trace (%)+SD

rate (mL-m?)  before treatment/m>+SD 7 DATY 14 DAT 21 DAT 28 DAT
Bifenthrin SC 0.2 2.0£1.0 -100+0b* -88.9419.2b -88.9+19.2b  -88.9+19.2b
Chlorantraniliprole SC 0.03 4.31+3.2 -100+0b -100+0b -100+0b -1004=0b
Chlorantraniliprole SC 0.05 4.0+1.7 -100+=0b -100+0b -100+0b -1004-0b
Fenitrothion EC 1.0 3.7%0.6 -91.7£14.4b -77.8138.5ab 22.2445.9b 52.8489.1b
Control - 4.71+0.6 -40.01£40.0a 51.7+107.3a  283.37£149.8a 2066.71288.7a

On July 5th, spraying insecticides on the green.

X SC: Suspension concentrate;. EC: Emulsifiable concentrate.

v DAT: Days after treatment.

*a, bt Means followed by same lowercase letters within the column are not significantly different (Tukey’s Test, P<0.05).

FEHEP L E 60008 2] AFAIE At 22| 6F271A] 100%2] Tfel&4 THA-8-5 B AThdf=2, 9, F=36.02,
P<0.0001)(Table 2). tHZ A 2 A& oY EZE]L 20081 2H(Z]Z 3] Aul4> 1,0008H) X 2o AE= 28] 25 &7}
2] 83.2%2] Wal £ A8 HYOUNdE=2, 9, F=101.66, P<0.0001), 35230l 39.3%2] ZHA8S HJI(dE=2, 9,
F=46.66, P<0.0001), 6520l = 461.9% 575 0L 2] 2] 7-2] 4227.0%0]) B]3lA]+= 9804 Z7Ha-0] A Ithdf=2, 9,
F=36.02, P<0.0001)(Table 2).

ZEHELL Y ILE 4,00081(Z]F 34814 20,0008]) % 2] ASAIE A= A 6725714 100%2] o) &4
282 HATKAR2, 9, F=2048, P<0.0004)(Table 3). THZFA| 2 AR&3H H|U E 2 E]-2 2008 H(XE 3] AJHl4 1,000H])
Aol o] Al AL A Hof H2] 25 $7kA] 93.9%2] 13 &4 ZhAe-S B OLK(df-=2, 9, F=70.92,
P<0.0001), 35 Zoll+= 57.4%2] ZHA8-2 H A (A2, 9, F=67.95, P<0.0001), 6520l = 1134.7% Z7 st o xj 2]
of| vl A= 698 0] S7H&0] A ATHAE=2, 9, F=20.48, P<0.0001)(Table 3).
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Table 2. Changes in the rate of increase in black cut worm damage traces according to each treated insecticides in
bentgrass green of the 5th hole of Dongrae Benest Par 3 Golf Club.

Treatment™ Application ~ Mean no. of damage traces Increasing rate of damage trace (%)+SD

rate (mL-m?)  before treatment/m?==SD 7 DATY 14 DAT 21 DAT 28 DAT
Chlorantraniliprole SC 0.05 9.8+£29 -100+-0b* -100+0b -100+0b -100+0b
Fenitrothion EC 1.0 22.8+4.6 -98.0+2.3b -83.21+9.6a -39.3£31.1b  461.8+£122.8b
Control - 12.5+39 104.04-95.9a  267.71+70.7a  580.8+188.5a 4227.01-1441.9a

On July 5th, spraying insecticides on the green.

X SC: Suspension concentrate; EC: Emulsifiable concentrate.

YDAT: Days after treatment.

“a, b: Means followed by same lowercase letters within the column are not significantly different (Tukey’s Test, P<0.05).

Table 3. Changes in the rate of increase in black cut worm damage traces according to each treated insecticides in
bentgrass green of the 6th hole of Dongrae Benest Par 3 Golf Club.

Treatment™ Application ~ Mean no. of damage traces Increasing rate of damage trace (%)+SD

rate (mL-m?)  before treatment/m?+SD 7 DATY 14 DAT 21 DAT 28 DAT
Chlorantraniliprole SC 0.03 3.8*1.5 -100£0b* -100+0b -100+0b -100+0b
Fenitrothion EC 1.0 12.3+1.3 -100%0b -93.9+4.1a -57.4433.5b  1134.74240.5b
Control - 7.0+2.4 97.2+84.8a 664.6+180.8a 1847.2+466.2a 7886.1+3281.8a

On July 5th, spraying insecticides on the green.

x SC: Suspension concentrate; EC: Emulsifiable concentrate.

YDAT: Days after treatment.

*a, b: Means followed by same lowercase letters within the column are not significantly different (Tukey’s Test, P<0.05).

SZEHELYIEL2 SAEFIolu AAANRPY Rro] a3b7h QAR ok § Hol= X2 ek Alo]
7} Qo] AAAEHHE A& 27182 60008 (FE 3] AHl4= 30,0008H) X 2] 7HA] 42U7F k& 7} A|&H wWhHo| &
Blojol] tis A= 4,0008H(Z] - 3] AJHI4= 20,0008H) & 2joilA= 70%tHe] BAYANG&-S B, 2,00081(Z]E 3] Au)4=
10,0008H) =] 2]ollA] 90%0]/de] EHE Ko Lol thsh A o] 2ulfo) i A ekttt $-2|uetol| Al Zht]of]
e T2 FE= OEA FHol R SUEFT oI 5AFZ 0l H4EEE 7= 78 FeolaL o] A7[E A
Soto] Ak ZiAIoh=t] S Y SE ol 78 shkeoll ¥t 1, 2885 0] SAste] WAL, 8¢ Shkeoll= 275 3%
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