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High Efficient Mass-trapping Technique using a Mixture of Methyl
Isonicotinate and Aggregation Pheromone to Control the Thrips Infesting
Hot Peppers in Open Field Conditions

Yonggyun Kim*, Gahyun Jin, Hyunje Park and Chulyoung Kim
Department of Plant Medicals, Andong National University, Andong 36729, Korea

ABSTRACT: A control technique using mass-trapping was developed against thrips infesting hot peppers cultivating in greenhouses.
It was essential to develop effective lure(s) attracting thrips for the control technique. Especially, mass-trapping using aggregation
pheromone (AP) of the thrips was not much effective in open field cultivating hot peppers. This study aimed to develop a new lure to
enhance the attractiveness of AP-based mass-trapping. In addition, this study was designed to investigate the decrease of attractiveness
of the AP-based mass-trapping in the open field conditions. Methyl isonicotinate (MIN) as a new lure was assessed by the laboratory
olfactometry and showed its attractiveness to thrips and its mixture effect with AP to attract the thrips. These results led us to test the
AP+MIN mixture in the open field conditions cultivating hot peppers. The mixture significantly enhanced the mass-trapping efficacy
in the open field conditions. Especially, the significant increase of the captured numbers was found in the western flower thrips,
Frankliniella occidentalis. Furthermore, the increase of the AP concentration in the mass-trapping significantly increased the captured
numbers in F. occidentalis and other thrips occurring in the hot pepper field. This study demonstrated the difference in the AP-based
mass-trapping efficacy of the thrips between greenhouse and open field conditions. It also showed the increase of mass-trapping efficacy
by increasing AP concentration in the trap. Especially, this study proposes a high efficient mass-trapping technology by the addition of
MIN to AP especially against F. occidentalis.
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Fig. 1. Attracting efficacy of methyl isonicotinate (MIN) against different thrips adults (< 3 days old after emergence) using Y-tube
olfactometry, which include F£. occidentalis(Fo), F. intonsa (Fi), and 7. tabaci(Ti). Each assay used 20 adults and was replicated four times by
exchanging control and treatment positions in every replication. Asterisk indicates significant difference between two choices at Type |

error = 0.05 (LSD test). ‘NS’ stands for no significance.
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Fig. 2. Attracting efficacy of methyl isonicotinate (MIN), agg-
regation pheromone (AP), or their mixture against F. occidentalis
adults (< 3 days old after emergence) using Y-tube olfactometry.
Each assay used 10 adults and was replicated four times by
exchanging control and treatment positions in every replication.
Asterisk indicates significant difference between two choices at
Type | error = 0.05 (LSD test). ‘NS’ stands for no significance.
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Fig. 3. Field assays of attracting efficacy of methyl isonicotinate (MIN), aggregation pheromone (AP), or their mixture against thrips
occurring in a hot pepper field. Each treatment was replicated four times. Assays were conducted every week from April to May in 2023: 1%
week (May 25 - June 1), 2" week June 1 - June 8), and 3" week (June 8 — June 15). Collected thrips were diagnosed by morphological
characters (Kim et al., 2021) into all thrips (A) including unidentified thrips, £. occidentalis (B), F. intonsa (C), and T. tabaci (D). Different
letters above error bars indicates significant difference among means at Type | error = 0.05 (LSD test).
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Table 1. ANOVA analysis of the attractiveness of thrips to a mixture of methyl isonicotinate (MIN) and aggregation pheromone (AP). Data
used in this ANOVA are depicted in Fig. 3. For attraction, four different treatments were used on the sticky trap: (1) yellow (2) yellow+MIN
(3) yellow+AP (4) yellow+MIN+AP. Experimental unit was a trap. Each treatment was replicated four times and deployed in the field with

a randomized block design

Source df ss ms F P
1st week
Treatment 3 32077.187 10692.395 2.600 0.046
Replication 3 9663.187 3221.062 1.200 0.366
Error 9 24105.562 2678.173
Total 15 68943.937
2nd week
Treatment 3 57895.500 19298.500 1.660 0.243
Replication 63246.500 21082.166 1.810 0.214
Error 9 104559.000 11617.666
Total 15 225701.000
3rd week
Treatment 3 68448.187 22816.062 7.430 0.008
Replication 7820.187 2606.729 0.850 0.501
Error 9 27623.56 3069.284
Total 15 103891.937
All weeks
Week 2 624908.791 312454.395 55.690 <0.0001
Treatment 148868.666 49622.888 8.840 0.0001
Replication 3 27748.166 9249.388 1.650 0.193
Error 39 218820.042 5610.770
Total 47 1020345.667
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Fig. 4. Effect of the aggregation pheromone (AP) concentration on attracting thrips in a hot pepper field. An equivalent (1x) concentration
indicates 35 mg of NMB, 5 mg of LA, and 150 g of sticky material in 100 mL of hexane. The treated concentrations were 0, 1, 5,and 10 times
(x) to the equivalent amount. Each treatment was replicated three times. Assays were conducted from June 22 to June 29in 2023. Collected
thrips were diagnosed by morphological characters (Kim et al., 2021) into £. occidentalis (Fo), F. intonsa (Fi), T. tabaci(Ti), and unidentified
thrips (Others). ‘Total' represents all the thrips number. Different letters above error bars indicates significant difference among means at

Type | error = 0.05 (LSD test).
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