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Abstract

The study of toxicities of ECO,FUME phosphine fumigant to control adult of four
stored product insect pests; Sitophilus zeamais, Tribolium castaneum, Oryzaephilus
surinamensis and Lasioderma serricorne, was carried out in the laboratory of Postharvest
Technology on Field Crops Research and Development Group, Postharvest and Processing
Research and Development Division during October 2016 to — September 2019. The cultures
of insect were collected from milled rice, paddy, stored maize warehouse for 112 locations
in 35 provinces and L. serricorne was collected from 16 locations in 6 provinces all around
Thailand and mass rearing was done in the laboratory. Phosphine resistance was tested
following FAO method (FAO Method No.16). Four insect strains could be divided into four
groups by the phosphine resistance; (1) susceptible to phosphine (2) resistant to phosphine
4-5 times strain (3) resistant to phosphine 10-15 times strain (4) resistant to phosphine 20
times strain. Tests were conducted with ECO,FUME phosphine concentrations were varied
0-900 ppm with the exposure time for 24 hours, depending on insect species and insect
phosphine resistance level, to find the appropriate application rate to control all 4 species
100%. The results showed that the application rate which could kill 100% of the susceptible
strain of S. zeamais, T. castaneum, O. surinamensis and L. serricorne were 25, 35, 15 and 25
ppm, respectively. The 4 times resistance to phosphine strain of T. castaneum strain, and 5
times resistant to phosphine strain of L. serricorne were completely controlled by 90 and
120 ppm, respectively. The 10 times resistant to phosphine strains of T. castaneum and O.
surinamensis, and 15 times resistant to phosphine strain of L. serricorne were completely
controlled by 180, 600 and 360 ppm, respectively. The 20 times resistant to phosphine
strains of T. castaneum, O. surinamensis and L. serricorne were completely controlled by
480, 900 and 450 ppm, respectively.
Keywords : ECO,FUME®, phosphine resistance, stored product insect pests, toxicities

fumigant
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Foelvia) 0. mercator (Fauvel) (Champ ua Dyte, 1976) Tuwassiiumuiniluuasadsnnud
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saNoady 2 wias AU usaneaiy 1, 3, 8 kA 10 WiN BE19AY 1 WIAd AUNIUAD
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119w 12 F¥n 1 17 unias agUldded (Table 3)
~ a1anand 4 Sa¥n $1uau 5 wnas nudiwenitudes Tuuansnanusunuseanssy
Woally 1 wras mumuAenealy 7 uay 9 Wi 88198y 1 Wrad Aumuaeneaiy
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Table 1 The phosphine resistance level of Tribolium castaneum

No. Part of Thailand Province Resistance level (Time)*
1 Central Nakhon Sawan Not resistance
2 Phetchabun 10
3 North East Khon Kaen Not resistance
a4 Udon Thani 1 Not resistance
5 Loei 1
6 Surin 1 3
7 Nong Khai 4
8 Kalasin 1 il
9 Udon Thani 2 4
10 Surin 2 8
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11 Kalasin 2 10
12 North Chiang Mai 1 Not resistance
13 Chiang Mai 2 Not resistance
14 Uttaradit 1 Not resistance
15 Kamphaeng Phet 1
16 Tak 3
17 Sukhothai a4
18 Chiang Mai 3 10
19 Uttaradit 2 20
20 South Nakhon Si Thammarat 1 10
21 Nakhon Si Thammarat 2 10
22 Nakhon Si Thammarat 3 13
23 Phatthalung 20

*Comparing with discriminating concentration (0.04 mg/L)

Table 2 The phosphine resistance level of Sitophilus zeamais

No. Part of Thailand Province Resistance level (Time)*
1 Central Chachoengsao 1 Not resistance
2 Chachoengsao 2 Not resistance
3 Saraburi 1 Not resistance
a4 Saraburi 2 Not resistance
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5 Nakhon Pathom Not resistance
6 Chai Nat Not resistance
7 North East Khon Kaen Not resistance
8 Udon Thani Not resistance
9 Loei Not resistance
10 Surin Not resistance
11 Nong Khai Not resistance
12 North Chiang Mai 1 Not resistance
13 Chiang Mai 2 Not resistance
14 Sukhothai Not resistance
15 Phayao Not resistance
16 South Nakhon Si Thammarat 1 Not resistance

*Comparing with discriminating concentration (0.04 mg/L)

Table 3 The phosphine resistance level of Oryzaephilus surinamensis
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No. Part of Thailand Province Resistance level (Time)*
1 Central Ratchaburi Not resistance
2 Nakhon Pathom 7
3 Saraburi 9
a4 Kanchanaburi 1 10
5 Kanchanaburi 2 10
6 North East Nakhon Rathasima Not resistance
7 Udon Thani 1 Not resistance
8 Kalasin 1 a
9 Udon Thani 2 10
10 Surin 20
11 Kalasin 2 20
12 North Chiang Mai 1 3
13 Tak 8
14 Phrae 1 9
15 Phrae 2 10
16 Chiang Mai 2 20
17 South Nakhon Si Thammarat 1 9

*Comparing with discriminating concentration (0.05 mg/L)
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Table 4 The phosphine resistance level of Lasioderma serricorne

No. Part of Thailand Province Resistance level (Time)*
1 Central Bangkok >30

2 North East Nakhon Phanom 1 Not resistance
3 Khon Kaen 1 2

4 Khon Kaen 2 3

5 Khon Kaen 3 3

6 Khon Kaen 4 3

7 Khon Kaen 5 3

8 Nakhon Phanom 2 3

9 Khon Kaen 6 5

10 Roi Et >10

11 North Phrae 1 15

12 Phrae 2 20

13 Phrae 3 >20

14 Chiang Mai 1 Not resistance
15 Chiang Mai 2 20

16 Chiang Mai 3 >60

*Comparing with discriminating concentration (0.03 mg/L)
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Table 5 The mortality of susceptible to phosphine strain during fumigation with

ECO,FUME® under different dosages.

Dosages % Mortality of susceptible to phosphine strain/

(ppm) T. castaneum S. zeamais O. surinamensis L. serricorne
0 0.0 1.0 2.0 0.0
5 48.5 49.0 525 68.5
10 94.2 94.0 88.5 73.2
15 95.5 99.0 100.0 91.5
20 99.5 98.5 100.0 98.5
25 100.0 99.0 100.0 100.0
30 100.0 99.0 100.0 100.0
35 100.0 100.0 100.0 100.0
a0 100.0 100.0 100.0 100.0
a5 100.0 100.0 100.0 100.0
50 100.0 100.0 100.0 100.0

YMean of 4 replications

Table 6 The mortality of resistant to phosphine 4-5 times strains during fumigation with

FCO,FUME® under different dosages.

Dosages

(ppm)

% Mortality of resistant to phosphine 4-5 times strains'

T. castaneum

(Resistant to phosphine 4 times)

L. serricorne

(Resistant to phosphine 5 times)
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0 1.0 2.5

10 73.0 80.0
20 80.5 85.2
30 92.0 90.2
40 94.5 93.0
50 96.0 94.5
60 97.0 95.5
70 98.0 94.5
80 99.5 96.0
90 100.0 97.5
100 100.0 98.5
110 99.0
120 100.0

YMean of 4 replications

Table 7 The mortality of resistant to phosphine 10-15 times strains during fumigation with
FCO,FUME® under different dosages.

% Mortality of resistant to phosphine 10-15 times strains®
Dosages T. castaneum O. surinamensis L. serricorne
(ppm) (Resistant to (Resistant to (Resistant to phosphine
phosphine 10 times) phosphine 10 times) 15 times)

0 1.0 0.0 2.0

20 75.5 22.0 45.5

a0 92.0 68.0 52.0

60 96.5 75.5 76.5

80 97.5 73.5 87.5
100 97.0 81.5 87.0
120 98.5 83.0 88.5
140 99.0 86.0 89.0
160 99.5 84.5 90.5

180 100.0 85.0 95.0
200 100.0 87.5 98.0
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230 88.5 97.5
270 91.5 98.5
300 91.5 99.0
330 94.0 99.5
360 97.5 100.0
390 94.0 100.0
420 98.5 100.0
450 99.5 100.0
480 98.0
510 98.0
540 98.0
570 98.5
600 100.0

YMean of 4 replications

Table 8 The mortality of resistant to phosphine 20 times strains during fumigation with

FCO,FUME® under different dosages.

Dosages % Mortality of resistant to phosphine 20 times strains'
(ppm) T. castaneum O. surinamensis L. serricorne

0 1.0 0.0 2.0

60 79.5 64.0 76.5
120 88.5 69.0 80.5
150 89.0 68.0 87.0
180 95.0 67.0 85.0
210 93.5 77.0 90.5
240 93.0 77.0 92.0
270 98.0 80.5 95.0
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300 96.0 80.0 97.5
330 99.0 91.5 99.5
360 99.0 91.5 99.0
390 99.0 93.0 99.5
420 99.0 95.5 99.0
450 99.0 95.5 100.0
480 100.0 95.0 100.0
510 100.0 95.5 100.0
540 100.0 95.5 100.0
570 100.0 96.5 100.0
600 100.0 97.0 100.0
630 96.5
660 97.5
690 98.0
720 98.5
750 98.0
780 98.5
810 99.0
840 99.0
870 99.5
900 100.0

YMean of 4 replications
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