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Abstract This study was conducted to examine the efficacy of 38 agricultural materials (33 organic insecticides and
five mineral ingredient products) against two whitefly species (three Bemisia tabaci and two Trialeurodes vaporariorum
strains) using the leaf dipping method. A comparison of the weight mean mort ality (WMM) among whitefly species was
performed, and the its efficacies were visualized using clustering and heatmap analysis. According to the results, the lowest
WMM was detected in the BT003 B. tabaci strain and the highest was detected in the BT002 B. tabaci strain. The results
of clustering analysis showed that O Test 01, O Test 34, O Test 36, and O Test 37 were the most effective agricultural
materials. The WMM responses against the tested whitefly varied according to the tested agricultural materials, suggesting
that the insecticidal efficacy to agricultural materials may vary depending on the agrochemical exposure background of
the strain. In particular, the BT003 strain showed low efficacy to most organic insecticides, indicating the possibility of
resistance development against organic agrochemical materials. These results might be helpful in development of strategies
for prevention and control of whitefly species using organic pesticides, and for the cooperative use of synthetic chemical
pesticides.

Key words: Agricultural materials, Bemisia tabaci, Trialeurodes vaporariorum, Insecticidal efficacy, Whitefly,

N 2 A2 YA vlolg]A w7 (Jones, 2003), =& Q15H 2t

Ao 23 R R 58 14 2 A AEA

U FAAW Lol Hig 7hRo|2 HujrpRol, AsHE WAYAIZITh

ZA7IRO], AF7HRol7E QLo o]F diF2 F& uhzert, =Y HHjrtFole ATl HA= FE
EntE, Qof, 7HA|, v 59 AT AEol Az seRAEAlel 9Estal jlon olE AFAls 20249
Y S FiL St o] F HHjZtRol|e} AVIRol = 247 7| o® 9F 20090%9] AHE, 569 FAAE, 25271 A&l
1998 (Kim et al., 2000)2} 1977 (Choe and Park, 1983)] SE2x)o] QIth(RDA, 2024). 7}§o|&o st A=A
HE tj3AQl Qe omM, F5o8 Qg A4 djsf oFR o fas Y A4 Bk ofl} SA Y off A=y
mo} olg} EnjEsslolaulolg A S8 2alet thofet AT ANES Ed RuE k. 19998 A H oA

AR Huj7tRols FHp o] EAL} wlgAro|EA YR
*Corresponding author AEAo| A kg TAart TEEHSJ O (Kim et al., 2000),

dhkwon1315@gmail.com


https://crossmark.crossref.org/dialog/?doi=10.7585/kjps.2024.28.2.103&domain=https://kspsjournal.or.kr/&uri_scheme=http:&cm_version=v1.5

104 S - TR EOY

Table. 1 Information on the strains of two whitefly species used in the study
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Species Strains Collection Collection site Host plant Host plant for
date proliferation
Bemisia tabaci BT001 Jul. 05. 2021 Jeongeup-si, Jeollabuk-do Paprika Nicotiana
tabacum L.
BT002 Aug. 26. 2021 Gochang-gun, Jeollabuk-do Water melon "
BTO003 Jun. 10. 2021 Jeonju-si, Jeollabuk-do Tomato "
Trialeurodes TV001 Jun. 07. 2021 Jeonju-si, Jeollabuk-do Tomato "
vaporariorum
TV002 Aug. 26. 2021 Jeongeup-si, Jeollabuk-do Cucumber "
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Table. 2 Group classification by major component in the agricultural materials in this study
Names®  Classification level 1 Classification at level 2 Major components and its amount Dilution  Remark ”
factor
Test 00 Water Water Water as control - -
Test 01 ME ME 01 Paraffin oil (98%), Detergent (2%) 1,000 S
Test 02 MO MO 01 Microorganism (Bacillus thuringiensis) 1,000 S
Test 03 MO MO 02 Microorganism (Isaria javanica) 500 S
Test_04 PSM PSM 01 a-cedrene 500 S
Test 05 PSM PSM 01 Eucalyptus oil 1,000 S
Test 06 PSM PSM_02 Azadirachtin 500 S
Test 07 PSM PSM_02 Matrine (60%) 660 S
Test 08 PSM PSM_02 Matrine 1,000 S
Test 09 PSM PSM_02 Matrine 2,000 S
Test 10 PSM PSM_02 Matrine 1,000 S
Test 11 PSM PSM_02 Matrine 1,000 S
Test 12 PSM PSM_02 Matrine (0.0474%) 1,000 S
Test 13 PSM PSM_03 Potassium soap 100 S
Test 14 PSM PSM_03 Oleic acid 1,000 S
Test 15 PSM PSM_03 Castor oil (45%), Sesame oil (47%) 1,000 S
Test_16 PSM PSM 03 Oleic acid, Linoleic acid, Linolenic acid 500 S
Test 17 PSM PSM_04 Cinnamaldehyde (7.0%) 1,000 S
Test 18 PSM PSM 04 Camphor (above 2.39%) 1,000 S
Test_19 PSM PSM_04 Rotenone 1,000 S
Test 20 PSM PSM 04 Derris extract (90%), Detergent (10%) 1,000 S
Test 21 PSM PSM 05 Quillaia extract (33%) 2,000 S
Test 22 PSM PSM_05 Crude saponin (35%) 1,000 S
Test 23 PSM PSM_05 Crude saponin, Karanja oil (95%), Detergent (5%) 1,000 S
Test 24 PSM PSM_06 Diallyl disulfide (0.16%) 1,000 S
Test 25  PSM+PSM+PSM PSM_01+PSM_04+PSM_04 Cinnamon extract (10%), Derris extract (20%), 1,500 M
Citronella oil (30%)
Test 26 PSM+ME PSM_02+ME 01 Matrine (65%), Paraffin oil (10%), Detergent (25%) 1,000 M
Test 27  PSM+PSM+PSM PSM_02+PSM_01+PSM_01 Matrine, Eugenol, Geraniol 1,000 M
Test 28 PSM+PSM PSM_02+PSM_05 Azadirachtin, Pyrethrin 500 M
Test 29 PSM+PSM PSM_02+PSM_05 Matrine (0.045%), Pyrethrin (5.0%) 1,000 M
Test 30 PSM+PSM PSM_03+PSM_04 Oleic acid (4.794%), Cinnamaldehyde (2.198%) 1,000 M
Test 31 PSM+ME PSM_04+ME 01 Rotenone (2.0%) + Paraffin oil (8.5%) 1,000 M
Test 32 PSM+PSM+ME PSM_04+PSM_02+ME 01 Matrine (0.2%), Cinnamaldehyde (20%), 500 M
Paraffin oil (0.8%)
Test 33 PSM+PSM+ME PSM_04+PSM_06+ME _01 Rotenone, Diallyl disulfide, Paraffin oil 1,000 M
Test 34 Ml MI 01 (S(;).gt)b(:zo/bo(;ron (0.05%), Soluble molybdenum 500 Ml
0
Test 35 M MI 01 (S(;).ggaézjzgron (0.05%), Soluble molybdenum 1,000 MI
0
Test 36 MI MI 01 (S(;).gg:)(};;c))ron (0.05%), Soluble molybdenum 1,000 MI
0
Test 37 MI M1 01 (S(;)})lgaéz;c))ron (0.05%), Soluble molybdenum 1,000 MI
Test 38 MI MI 01 Soluble boron (0.05%), Soluble molybdenum 2,000 MI

(0.0005%)

¥ Test_01 ~ Test_38 is identical with O_Test 01 ~O_Test 38 of Table 3 by Kwon et al. (2022)
"' S: Single, M: Mixture, MI: Mineral ingredient
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Fig. 1 Bioassay equipment designed insecticidal efficacy test for the whitefly. (A) Lid ; (B) Lid with 1 mL of 1% agarose; (C) Circular leaf section on
agarose of the lid; (D) Lid combined with lower ‘cup’ part after inoculation of whitefly; (E) Final bioassay equipment position after whitefly inoculation
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Fig. 2 Insecticidal efficacy profiles by several agrochemical by strains (A), observation time (B), weight mean mortality (C), and heatmap with clus-
tering analysis by Euclidian distance measure (D). Small lower character on the bar of standard deviation represents statistical significance by Tukey’s

HSD test.
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Fig. 3 Weight mean mortality comparisons of 38 of agricultural materials listed in Table 2 (A: BT001; B:
Small lower character represents statistical significance by Tukey’s HSD test.
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Supplementary table. 1 Blast result of five strains for the species identification

Strains Identified Description Gene Query GenBank E-value  Per. Ident
species name number cover 1D (%)
BT001 Bemisia tabaci Bemisia tabaci mitochondrial LR535719.1 99% LN614547.1 0 100
COI gene for cytochrome oxidase
subunit 1, isolate Asia II 1
BT002  Bemisia tabaci Bemisia tabaci mitochondrial LR535719.1 99% LN614547.1 0 98.88
COI gene fo r cytochrome oxidase
subunit 1, isolate Asia II 1
BT003  Bemisia tabaci Bemisia tabaci strain MED MH205753.1 99% LR535719.1 0 100
Q2 mitochondrion, complete genome
TVO001  Trialeurodes Trialeurodes vaporariorum LN614547.1 99% LR535719.1 0 100
vaporariorum mitochondrial
partial COI gene for cytochrome
oxidase subunit 1,
strain TVAW-BCN
TV002  Trialeurodes Trialeurodes vaporariorum LN614547.1 99% LN614547.1 0 100

mitochondrial

partial COI gene for cytochrome
oxidase subunit 1,

strain TVAW-BCN

vaporariorum
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