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Investigation of Phosphine resistance in flat grain beetle (Cryptolestes spp.)
in Thailand
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Abstract

Stored product Insect resistance to phosphine was increasingly. It was the result that
phosphine fumigation could not control all insect on commodity in some area. This study was
to evaluate the present status of resistance to phosphine in the field population of important
stored product insect, flat grain beetle (Cryptolestes spp.) in Thailand for being effective
protection management. The study were conducted in laboratory of Postharvest Technology on
Field Crops Research and Development Group, Postharvest and Processing Research and
Development Division in the years 2556-2558. Resistance tests were conducted according to the
FAO Method No.16. The sampling population of flat grain beetle of 47 rice mills and grain
storages from the 4 regions, 22 provinces showed flat grain beetles resistance 33 locations (was
70 percentage of the total sample populations) by found the flat grain beetles resistant strains
spreading in all regions. The resistant strains of flat grain beetles had shown a strong resistance

only 2 locations (was 6 percentage of the total sample populations).
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Table 1. Resistance to phosphine (PH;) of Cryptolestes spp. In Thailand on the year 2013-2015



Region Province District Number of Number of
populations resistant
tested populations

Central Ang Thong Wiset Chai Chan 1 1
Chai Nat Mueang Chai Nat 1 1

Lop Buri Khok Samrong 2 1

Nakhon Pathom Phutthamonthon 1 1

Sing Buri In Buri 1 1

Sing Buri Tha Chang 2 0

Sukhothai Si Samrong 2 1

Chon Buri Ban Bueng 2 2

Northern Kamphaeng Phet Khanu Woralaksaburi 3 3
Phetchabun Nong Phai 4 3

Phetchabun Wichian Buri 1 1

Phitsanulok Mueang Phitsanulok 1 0

Chiang Rai Mae Chan 2 1

Phayao Chiang Kham 1 0

Phayao Dok Khamtai 1 1

Phrae Mueang Phrae 2 2

Tak Mae Sot 1 1

North Buri Ram Chaloem Phra Kiat 1 1
Eastern Khon Kaen Chum Phae 1 0
Nakhon Ratchasima Mueang Nakhon Ratchasima 3 2

Sakon Nakhon Phang Khon 1 1

Surin Mueang Surin 3 1

Surin Prasat 1 1

Surin Sikhoraphum 1 1

Udon Thani Mueang Udon Thani 2 2

Udon Thani Nong Han 1 1

Southern Nakhon Si Thammarat Hua Sai 3 2
Nakhon Si Thammarat Mueang Nakhon Si Thammarat 1 1

Phatthalung Mueang Phatthalung 1 0

Total ar 33
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Table 2 Response of resistance populations of Cryptolestes spp. to increased concentration of phosphine (PH;)

Region Province District Loc. Average mortality (%) on difference PH; dosage
0.06 0.12 0.18 0.24 0.30 0.36 0.42 0.48 0.55 0.6 0.66 0.72 0.78 0.84 0.90 0.96
Central Ang Thong Wiset Chai 1 60.0 93.3 97.8 95.6 100 100 100 97.8 100 100 100 100
Chan
Chai Nat Mueang Chai 1 88.8 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Nat
Lop Buri Khok Samrong 1 84.2 96.5 100 100 100 100 98.2 100 100 100 100 100 100 100 100
Nakhon Phutthamonthon 1 78.7 97.8 98.9 100
Pathom
Sing Buri In Buri 1 98.8 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Sukhothai Si Samrong 1 96.9 100 100
Chon Buri Ban Bueng 1 95.0 100 100
2 100 98.9 98.9 100 100 95.8 100 98.9 97.9 100 100 98.9 100 100 93.7 100
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Table 2 (continue)
Region Province District Loc. Average mortality (%) on difference PH; dosage
0.06 0.12 18 0.24 0.3 0.36 0.42 0.48 0.55 0.6 0.66 0.72 0.78 0.84 0.9 0.96 1.02
Northern Kamphaeng  Khanu 1 89.4 94.7 98.9 100 95.7 100 98.9 98.9 98.9 98.9 98.9 98.9 96.8 98.9 96.8
Phet oralaksaburi
2 78.1 100 88.5 93.8 87.5 100 94.8 95.8 90.6 92.7 90.6 89.6 95.8 99.0 95.8
3 89.8 100 96.6 94.9 72.9 79.7 559 67.8 66.1 52.5 69.5 39.0 83.1 525 64.4
Phetchabun  [Nong Phai 1 32.4 75.7 78.4 83.8 75.7 86.5 71.6 74.3 81.1 91.9 93.2 90.5 100 85.1
2 90.6 90.6 90.6 100 100 100 100 100 100 100 100 100 100 100
3 24 153 41.2 9.4 28.2 235 9.4 24.7 30.6 52.9 12.9 17.6 34.1 36.5 10.6 28.2 29.4
ichian Buri 1 83.8 98.5 100 98.5 100 100 100 100 100 100 100 100 98.5 100 100
Chiang Rai ae Chan 1 94.0 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Phayao Dok Khamtai 1 98.6 100 100 100 100 98.6 100 100 100 100 100 100 100 98.6 98.6
Phrae ueang Phrae 1 76.5 100 98.8 100 100 98.8 100 100 100 100 100 100 100 100 100
2 89.1 95.7 100 89.1 97.8 98.9 100 98.9 98.9 97.8 100 100 100 98.9 100
Tak ae Sot 1 89.2 91.4 98.9 100
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Table 2 (continue)
Region Province District Loc. Average mortality (%) on difference PH; dosage
0.06 0.12 18 0.24 0.3 0.36 0.42 0.48 0.55 0.6 0.66 0.72 0.78 0.84 0.9 0.96 1.02 1.08 1.14
North Buri Ram Chaloem Phra 1 81.5 73.9 78.3 80.4 77.2 85.9 55.4 77.3 62.0 80.4 100 100 97.8 88.0 96.7
Eastern Kiat
Nakhon Mueang Nakhon 1 57.1 60.2 63.3 66.3 66.3 63.3 60.2 59.2 62.2 61.2 77.6 89.8 91.8 81.6 96.9 86.7 94.9 91.8
Ratcha sima Ratchasima
2 1.0 5.0 1.0 3.0 1.0 1.0 1.0 0.0 0.0 4.0 4.0 2.0 5.0 4.0 1.0 3.0 0.0 2.0 3.0
Sakon Phang Khon 1 88.0 99.0 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Nakhon
Surin Mueang Surin 1 65.4 74.4 52.6 100 100 100 100 100 100 100 100 100
Prasat 1 40.5 77.0 77.0 83.8 82.4 82.4 77.0 93.2 79.7 87.8 79.7 85.1 85.1 89.2 81.1 93.2 90.5 86.5 93.2
Sikhoraphum 1 70.0 70.0 80.0 90.0 70.0 100 50.0 90.0 90.0 70.0 100 100 100 100
Udon Thani Mueang Udon 1 93.3 100 98.9 100 100 100 100 100 100 100 100
Thani
2 32.6 55.8 41.1 62.1 55.8 69.5 60.0
Nong Han 95.2 100 98.5 100 100 100 100 100 100 100 100 100 100 100 100
Southem Nakhon Si Hua Sai 1 69.4 62.5 95.8 87.5 81.9 84.7
Thammarat
2 97.7 98.9 100 100 100 100 100 100
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Si Thammarat
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