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Evaluation of Acaricidal Effect Against Two-spotted Spider Mite
Collected from Strawberry in Greenhouse
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Abstract

In the strawberry cultivation areas and domestic farms, two-spotted spider mites are the most serious pests. It

decreases the product yield due to the direct feeding of chlorophyll by the mites resulting in reduced
photosynthetic ability of host plant. In this study, a simplified acaricidal effect evaluation system (SAEES) was
employed to choose the effective acaricidal products among 10 items based on leaf-dipping bioassay methods.
SAEES had the advantage of being able to screen four commercial products with three replications at the same
time in the recommended concentration. The susceptible strains (SL_YS) showed a high mortality rate of about
90-100%, whereas the mortality of local strains was differed by each acaricides. It suggests that the acaricide
responses of field populations might differ due to spray frequencies and acaricide product. An efficacy index
(0.8-1.0) was determined based on the mortality of susceptible strain, which would allow the most effective
commercial products to be selected by the range of this index. In summary, SAEES will enable the selection of
effective commercial products and contribute to increasing control against 7. urticae in strawberries.
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Fig. 1. Changes of strawberry cultivation area (ha) during 1988-2019 and pesticide costs (1,000
won) to control of T. urticae during 2012-2019.
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Table 1. Product lists used in this study

Registration Dilution
Classification Brand name Code AR E/Mode of action number/Compound rate
name
Osranic ® - Gyeongnam
mi%( tures F-35 Test 01 Complex fertilizer habcheon 2000
05-Ga-10804ho
Complex fertilizer Chungbuk
Y DoctorG® Test 02 -Sophora flavescens, jeungpyeong 800
Neem, Tea 03-Ga-10804ho
Daeyu Neex extracts .
! PlasmaNeem®  1¢5t 03 (Azadiractin) Gongsi-2-2-64 300
16th-Ga-
Y Allgreen® Test 04 Complex fertilizer Miryangyoso 1000
-67ho
Synthetic ® .
acaricides Noblesse Test 05 25b Pyflubumide 2000
Y Rampage® Test 06 13 Chlorfenapyr 1481
Y Milveknock® Test 07 6 Milbemectin 1000
Y Shock® Test 08 25a Cyenopyrafen 2000
" Cascade® Test 09 15 Flufenoxuron 1000
! CodeOne®  Test 10 20d+23 L enazate 2000
piromesifen

Fig. 2. Overview of the simplified acaricidal effect evaluation system. A, Empty evaluation tray; B,
Evaluation tray with the water-soaked cotton and filter paper; C, Aligned leaf discs which
was dipped with acaricides by recommended concentration; D, Evaluation tray with meshed
cover
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Fig. 3. Fluctuation of T. urticae mortality by water treatment in simplified acaricidal
effect evaluation system for 96 hours
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Table 2. Mortality of several strains at the recommended concentration by the simplified acaricidal

effect evaluation system

'HAT

Mortality of 7. wrticae strains (%)

Code

SL YS

2020 JB 01

2020 CB 01

2020 GW 01

3P-value

Test 01 24h

100£0 (53) *b

S51£14a (51) a

53427 (55) a

886 (48) ab

ok

48h 100£0 (53) ¢ 32417 (51) a 57410 (55) b 79+7 (48) be ok
72h 100£0 (53) ¢ 34413 (51) a 7146 (55) b 79+7 (48) b ok
96h 1000 (53) b 58+15 (51) a 6716 (55) a 90+4 (48) b *E
Test 02  24h 100£0 (57) a 95£18 (53) a 75£11 (45) a 100£0 (40) a ns
48h 100£0 (57) b 9446 (53) b 56+11 (45) a 100£0 (40) b ok
72h 100£0 (57) b 8547 (53) b 60+£9 (45) a 100£0 (40) b ok
96h 100£0 (57) b 94+10 (53) b 71+8 (45) a 100+0 (40) b o
Test 03 24h 100+0 (48) b 50434 (48) a 9247 (53) b 20+11 (44) a o
48h 1000 (48) ¢ 49+15 (48) a 85+2 (53) be 60+19 (44) ab **
72h 100£0 (48) b 8149 (48) a 100£0 (53) b 8044 (44) a o
96h 100+£0 (48) b 9243 (48) a 100+0 (53) b 8943 (44) a ok
Test 04 24h 73£15 (56) b 16+14 (39) a 171 (41) a 33436 (43) ab **
48h 73£15 (56) a 38+17 (39) a 48425 (41) a 3348 (43) a ns
72h 80+14 (56) a 47+12 (39) a 62+13 (41) a 60423 (43) a ns
96h 8549 (56) a 82+2 (39) a 68+12 (41) a 64+18 (43) a ns
Test_05 24h 98+3 (52) ¢ 6+6 (45) ab 040 (43) a 147 (45) b ok
48h 100£0 (52) a 4+7 (45) b 1147 (43) b 948 (45) b ok
72h 100£0 (52) b 29+15 (45) a 32416 (43) a 46+18 (45) a ok
96h 100£0 (52) b 38410 (45) a 469 (43) a 44+16 (45) a ok
Test 06 24h 9843 (48) ¢ 6+5 (37) a 32410 (47) b 30+6 (46) b ok
48h 100+0 (48) ¢ 11+5 (37) a 71£19 (47) b 69+8 (46) b *ak
72h 100+0 (48) b 54426 (37) a 87+5 (47) b 87+7 (46) b **
96h 100£0 (48) a 81+13 (37) a 90+4 (47) a 89+14 (46) a ns
Test 07  24h 100£0 (54) a 77462 (29) a 19+13 (24) a 48+45 (38) a ns
48h 1000 (54) b 24+3 (29) a 28+20 (24) a 3549 (38) a Hak
72h 100+£0 (54) b 48+6 (29) a 45+19 (24) a 52+4 (38) a **
96h 100£0 (54) b 65+9 (29) ab 50426 (24) a 7915 (38) ab o
Test 08  24h 100£0 (53) b 544 (42) a 243 (49) a 1611 (41) a Hokok
48h 100£0 (53) b 1910 (42) a 4+7 (49) a 1611 (41) a ook
72h 100£0 (53) ¢ 3016 (42) ab 18412 (49) a 49+9 (41) b ok
96h 100£0 (53) ¢ 4349 (42) ab 16+15 (49) a 49+19 (41) b ok
Test 09 24h 7+8 (47) ab 244 (45) a 2349 39) b 11£10 (44) ab ns
48h 1849 (47) a 20+14 (45) a 5944 (39) b 24+16 (44) a **
72h 25+9 (47) a 66+16 (45) b 53+9 (39) ab 38+14 (44) ab **
96h 5142 (47) ab 74£11 (45) b 60+13 (39) b 3649 (44) a o
Test 10 24h 100£0 (55) a  100+28 (42) a 1000 (45) a 67430 (47) a ns
48h 100£0 (55) a 98+3 (42) a 100£0 (45) a 9049 (47) a ns
72h 100+0 (55) b 100+£0 (42) b 100+0 (45) b 89+3 (47) a kak
96h 100+7 (55) a 97+4 (42) a 100£0 (45) a 96+4 (47) a ns

'HAT: hour after treatment.

2Small alphabetical character represent the confidence interval in 95% determined by Tukey’s HSD test.
3P value index: **k% less than 0.001; **, 0.001-0.05; ns, p > 0.05
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Table 3. Acaricide effective index of several strains. Over 0.9 value of effect index was shown as
bold characters

Code HAT Relative acaricide effective index

SL-YS 2020 JB 01 2020 CB 01 2020 GW 01
Test 01 24h 1.00 0.51 0.53 0.88
48h 1.00 0.32 0.57 0.79
72h 1.00 0.34 0.71 0.79
96h 1.00 0.58 0.67 0.90
Test 02 24h 1.00 0.95 0.75 1.00
48h 1.00 0.94 0.56 1.00
72h 1.00 0.85 0.60 1.00
96h 1.00 0.94 0.71 1.00
Test_03 24h 1.00 0.50 0.92 0.20
48h 1.00 0.49 0.85 0.60
72h 1.00 0.81 1.00 0.80
96h 1.00 0.92 1.00 0.89
Test 04 24h 1.00 nd nd nd
48h 1.00 nd nd nd
72h 1.00 nd nd nd
96h 1.00 nd nd nd
Test 05 24h 1.00 0.07 0.00 0.14
48h 1.00 0.04 0.11 0.09
72h 1.00 0.29 0.32 0.46
96h 1.00 0.38 0.46 0.44
Test 06 24h 1.00 0.06 0.33 0.31
48h 1.00 0.11 0.71 0.69
72h 1.00 0.54 0.87 0.87
96h 1.00 0.81 0.90 0.89
Test 07 24h 1.00 0.77 0.19 0.48
48h 1.00 0.24 0.28 0.35
72h 1.00 0.48 0.45 0.52
96h 1.00 0.65 0.50 0.79
Test 08 24h 1.00 0.05 0.02 0.16
48h 1.00 0.19 0.04 0.16
72h 1.00 0.30 0.18 0.49
96h 1.00 043 0.16 0.49
Test 09 24h 1.00 nd nd nd
48h 1.00 nd nd nd
72h 1.00 nd nd nd
96h 1.00 nd nd nd
Test 10 24h 1.00 1.01 1.00 0.67
48h 1.00 0.98 1.00 0.90
72h 1.00 1.00 1.00 0.89
96h 1.00 0.94 0.96 0.92

Ak @ol 1o] 7PHeAE 94 o] AT 0.8-1.0 Fo] EAfstE 94 oz Fustgl
00] 7Vte4S okast We Hom FEE & CHTable 3). 2 AT 2020JB.01 A rhgt
otk B A7olME 42t ATolH oFE A47F 94 OHHIE Test 02, Test 03 12l Test_10

142



o A=t} 2020_CB_01 AEol disliA+=
Test_033} Test_047} AAE At 2020_GW_01
ASo| A= Test_01, Test_02, Test_03, Test_06
J2]3 Test_10g AAE it

A28 ASE 7182R § d&a R 4%
o2 gt gAY &a7t =R AR5 4lA
g4 oo}, 2 ALoA = Test_049} Test_09+=
71 AsA H Fag HYonz 3w
Aol =3tetA] ottt tid A= 439 AHE
5o avs YeX] dokZ B olilg AFol
7h Qicke 9ot opUnt. A & A% o
US2HAe 4¢ A% &t A Yehde=
76107} ol_i ol-L]. ol:xoﬂ l:]]o} 0]5_9_ 1::]7} §_
AP o 5E A%sloF & Zolot.

2 AoMe %' A7t 0.8-1.00 sj

r2. 2

ol _I}M 18

W

Table 4. Egg mortality rate against 7. wrticae

J. Prac. Agri. Fish. Res. Vol. 22(2)

2 AiA YA AFLS B =T A5 29

4. OPAE AEo] D)X A

4 A7t ol Zofl /g5l Fart 3ol
T Eqtska, RAF Ao Aldsio] RS @71
= A g7 Wox|A "ot JiE A7 7
AEY dPFAE Rl ¥ MMl
CHTable 4). WA tjx7 Heto]2ofo] 5¢
AALL 214216.77124 o] A4A 3 vl
AdY Atpz A 3.2£0.2700]c) o] 7]
Fog AF dA 74 AFe Aehgo] txe
oske Hrslac) nw OHA|7F SL_YS 744
Agol OR]E AREEE F71et Za), Test_099F
A2 AQst 9%9] o7} 0-14% W] Akt

4y

Code Egg/Female/Day (Percent of egg layering) P-

SL YS 2020 JB 01 2020 CB_01 2020 GW_01 value
o OSELET WY T e
Test 03 0.?02;;;’0).038 02(2732:)01())24 O.(O(i;;;()).059 (0142&5(1/01)0?: <0001
ST SO IR
s VO mmewsameaws ey,
T s W S QR AL
= R v A e

* Small alphabetical character represent the confidence interval in 95% determined by Tukey’s HSD test.
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