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Abstract

Phosphine resistance of saw-toothed grain beetle; Oryzaephilus surinamensis L.
(Coleoptera: Silvanidae) was investigated. Adults of O. surinamensis were surveyed and
collected from rice mill over 43 locations from 25 provinces in Thailand. The populations of
O. surinamensis were studied following FAO method no.16, under laboratory condition at
Postharvest Technology on Field Crops Research and Development Group, Postharvest and
Processing Research and Development Division, Department of Agriculture during October
2015 to September 2018. The results found that 41 out of 43 populations of O. surinamensis
resisted to phosphine (95.35% from the total tested-population). The resistance to
phosphine level was 1- 21 times. Only 2 populations of O. surinamensis from Phetchabun
province were not resistance to phosphine (4.65% from the total tested-population). In
additions, the efficacy of phosphine fumigation on susceptible strain and resistance strain 10
and 20 times of O. surinamensis (eggs, larvae, pupae and adults) were carried out at Chok
Chatchai rice mill, Saraburi province, Thailand. The experiment design was CRD with 3
treatments, 6 replications as following 1) not fumigated with phosphine (control) 2)
fumigated with phosphine 2 tablets/1 ton of rice 3) fumigated with phosphine 3 tablets/1
ton of rice which were applied for 7 days. Our studies indicated that 2 and 3 tablets of
phosphine and fumigation for 7 days could completely control all stages of O. surinamensis.
Therefore, phosphine 2-3 tablets/1 ton could be still used to control resistance stains of
O. surinamensis in Thailand.

Keywords: Oryzaephilus surinamensis, fumigant, phosphine, resistance
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Table 1 The resistance to phosphine level of Oryzaephilus surinamensis L. at Central part of

Thailand
Part Sites Location Resistance
of Thailand level (times)
Province District

Central Chai Nat1 Chai Nat Sankhaburi 11
Kamphaeng Phet 1 Kamphaeng Phet  Khanu Waralaksaburi 16
Kamphaeng Phet 2 Kamphaeng Phet  Khanu Waralaksaburi 12
Lop Buri 1 Lop Buri Khok Samrong 4
Lop Buri 2 Lop Buri Mueang 14
Lop Buri 3 Lop Buri Tha Wung 13
Nakhon Pathom 1 Nakhon Pathom Mueang 16
Pathum Thani 1 Pathum Thani Klong Luang 1
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Pathum Thani 2 Pathum Thani Klong Luang 15
Phitsanulok 1 Phitsanulok Mueang 11
Phitsanulok 2 Phitsanulok Phrom Phiram 1
Phetchabun 1 Phetchabun Nong Phai 9
Phetchabun 2 Phetchabun Lom Kao Not resistance
Phetchabun 3 Phetchabun Mueang Not resistance
Ratchaburi 1 Ratchaburi Pak Tho 8
Sing Buri 1 Sing Buri In Buri 13
Suphan Buri 1 Suphan Buri Si Prachan 1
Suphan Buri 2 Suphan Buri Si Prachan 1
Suphan Buri 3 Suphan Buri Si Prachan 1

YComparing with discriminating concentration (0.05 mg/\)

Table 2 The resistance to phosphine level of Oryzaephilus surinamensis L. at North-eastern

part of Thailand.

Part Sites Location Resistance
of Thailand level
Province District (times) ¥
North-eastern ~ Amnat Charoen 1 Amnat Charoen Pathum Ratchawongsa 1
Buri Ram 1 Buri Ram Mueang 15
Buri Ram 2 Buri Ram Mueang 15
Buri Ram 3 Buri Ram Mueang 15
Kalasin 1 Kalasin Yang Talat 10
Kalasin 2 Kalasin Yang Talat 14
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Kalasin 3 Kalasin Yang Talat 7

Khon Kaen 1 Khon Kaen Ban Phai 21
Loei 1 Loei Wang Saphung 20
Nakhon Ratchasimal Nakhon Ratchasima  Sikhio 10
Nong Bua Lam Phu 1 Nong Bua Lam Phu  Mueang 12
Nong Bua Lam Phu 2 Nong Bua Lam Phu  Mueang 15
Nong Khai 1 Nong Khai Tha Bo 20
Sakon Nakhon 1 Sakon Nakhon Phang Khon 20
Surin 1 Surin Mueang 15
Surin 2 Surin Mueang 15
Udon Thani 1 Udon Thani Mueang 15

Y Comparing with discriminating concentration (0.05 mg/\)

Table 3 The resistance to phosphine level of Oryzaephilus surinamensis L. at Northern part

of Thailand.
Resistance
Dart Sites Location level
of Thailand Province District (times) ¥/
Northern part Lampang Lampang Wang Nuea 1
Lampang Lampang Mae Tha 3
Phayao 1 Phayao Chiang Kham 19
Phayao 2 Phayao Chiang Kham 14
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Phrae 1 Phrae Mueang 19

YComparing with discriminating concentration (0.05 mg/\)

Table 4 The resistance to phosphine level of Oryzaephilus surinamensis L. at Southern part

of Thailand.

Part Sites Location Resistance
of Thailand level
Province District (times)
Southern Phatthalung 1 Phatthalung Khao Chaison 19
Phatthalung 2 Phatthalung Mueang 18

YComparing with discriminating concentration (0.05 mg/\)
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Table 5 Percentage survival of Oryzaephilus surinamensis L. (susceptible and resistance strains 10 and 20 times) fumigated with phosphine at

0, 2 and 3 tablets for 7 days

Type of insects Treatments % Survival of Oryzaephilus surinamensis”
Eggs Larva Pupa Adults Adults (Fy)
Checked Checked Checked Checked Checked
after 4 weeks after 2 weeks after 1 weeks after 1 day after 6 weeks
(hidden infestation)
susceptible Not fumigated (control) 100 100 100 100 100
strain PH; = 2 tablets for 7 days 0 0 0 0 0
PH; = 3 tablets for 7 days 0 0 0 0 0
resistance Not fumigated (control) 100 100 100 100 100
strain 10 times  PH; = 2 tablets for 7 days 0 0 0 0 0
PH; = 3 tablets for 7 days 0 0 0 0 0
resistance Not fumigated (control) 100 100 100 100 100
strain 20 times  PHs = 2 tablets for 7 days 0 0 0 0 0
PH; = 3 tablets for 7 days 0 0 0 0 0

¥ Mean of 6 replications
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Fig. 1 The fumigation method of Oryzaephilus surinamensis L. (weak and resistance stains

10 times and 20 times) with phosphine at rice mill.
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Fig. 2 Average phosphine concentrations (ppm) from 0, 2 and 3 tablets of phosphine inside

the rice stacks (1 ton/replication) during fumigation period.



