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Abstract

Stored-product insects are important pests that can damage agricultural products.
Therefore, the stored-product protection can be reduced the quantitative and qualitative losses
of post-harvest crops. The reduction of agricultural products losses caused by stored-product
insects project consists of 4 experiments. The experiments were conducted at the Post-harvest
Technology Research and Development of Field Crop Group, Post-harvest and Processing
Research and Development Division from October 2020- to December 2021.

The efficiency of various insecticides was studied with major stored maize insect pests.
The maize seed 1 kilogram was coated with each insecticide and was tested with unsexed
adults of Sitophilus zeamais, Tribolium castaneum, Oryzaephilus surinamensis, Cryptolestes
ferrugineus, and Rhyzopertha dominica in a storage room for 0-10 months. The results
concluded that pirimiphos-methyl (Actellic 50%EC) application rate of 20 ppm, imidacloprid
(Zebracut 70%WG) application rate of 0.1 g, thiamethoxam (Siena 25%WG) application rate of
3.5 g, and thiamethoxam (Cruiser 35%W/V FS) 2.5 ml were highly efficient to control those 5
insect species. the average damage of the maize seed was 0.0-0.7%. In the germination of
maize seed, it was found that the insecticides were no effect on seed germination for 0-10
months.

The experiments, controlling maize weevil and red flour beetle with nitrogen 99.5
percent, were tested at 3, 5, 7, 9, 11 and 13 days in 1 ton of rice. The results show that
S. zeamais adult was controlled within 3 days, and the egg, larval, and pupal stages were
completely controlled when nitrogen gas was applied for 5, 7, and 9 days, respectively. While
using nitrogen gas for 3 days, Tribolium castaneum was controlled at all stages of growth. Using
nitrogen gas for stored- product insects control is necessary to keep the concentration close to
100 percent to minimize the oxygen level. To provide good insect control efficiency, the ability
to maintain gas to against gas leaks is an important factor and has a great effect on the
efficiency of nitrogen gas for insect control.

The effect of Syzygium aromaticum oils encapsulated with freeze-drying was
evaluated with Callosobruchus maculatus by contact toxicity at the warehouse. The results
showed that S. aromaticum oils encapsulated with freeze-drying at 100 and 200 g /10 kg of
mung bean can be used as bio-insecticide to control C. maculatus adults and adult progeny
production (F1) when compared with control. In addition, S. aromaticum oils encapsulated with
freeze-drying was no effect on seed germination of mung beans and eugenol was the main

composition on mung beans.



Furthermore, the development control of herbal extracts was evaluated with 3 " instar
nymphs of mealybug (Planococcus minor Maskell) on Durian. All treatments were sprayed with
plant extracts and a blower of power treatment at 60 PSI (30 sec) in the laboratory. The result
showed that Plectranthus amboinicus 0.5% extracted by 95% ethanol solvent+ Sodium Lauryl
Sulfate (SLS) 1.25% in ratio 1:1 more effective than Mental cordifolia 0.5%+ Garcinia
mangostana 0.5% extracted. However, from sensory evaluation and consumer acceptance test,
Plectranthus amboinicus 0.5% extracted by 95% ethanol solvent+ Sodium Lauryl Sulfate (SLS)

1.25% in ratio 1:1 was the highest overall liking scores, and consumers accept their quality.
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Coat the corn seeds with pesticides

Figure 1 The process of seeds coating of maize seeds

Put the maize seeds in the sack Allow insects to destroy freely

Figure 2 Put the maize seeds in sacks and kept in the storage room
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Figure 3 The number of the survival of insects and emerging insects was recorded

Figure 4 Checking the maize seed germination
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Figure 5 Experiments of Syzygium aromaticum oil encapsulated with freeze-drying against

Callosobruchus maculatus at the warehouse for 0-6 months.

Clove oil encapsulated was tested The samples of mung beans were taken
at the warehouse. every month.
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Table 1 Number of insects found in

maize seeds when maize seeds were treated with various insecticides and storage for 10 months.
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Month
1 2 3 4 5
Application Number of Number Number
PP Number of insects Number of insects Number Number of insects Number Number of insects Number
insects of of of of of
emerging emerging i i i
Alive Death . Alive Death . Alive Death emersing Alive Death emersing Alive Death emersing
insect insect insect insect insect
1. Pirimiphos-methyl 10 ppm 002A | o4g 0.0 0.0aA 53.6 0.0 0.0aA 43.2 00 0.0aA 49.0 0.0 1.52AB 85.6 0.0
2. Pirimiphos-methyl 20 ppm 0.0aA 21.1 0.0 0.0aA 39.7 0.0 0.0aA 333 0.0 0.0aA 423 0.0 0.0aA 76.8 0.0
3. Imidacloprid 0.0aA 17.7 0.0 0.0aA 32.1 0.0 0.0aA 524 0.0 0.0aA 55.4 0.0 0.0aA 99.7 0.0
4. Thiamethaxam (Siena) 0.0aA 322 0.0 0.0aA 435 0.0 0.0aA 55.2 0.0 0.0aA 415 0.0 0.0aA 91.7 0.0
5. Thiamethaxam (Cruiser) 0.0aA 357 0.0 0.0aA 36.6 0.0 0.0aA 61.5 0.0 0.0aA 62.5 5.0 0.0aA 87.5 0.0
6. Thiram (fungicide) 0.0aA 239 0.0 0.0aA 60.0 0.0 10.8aAB 15.2 1.0 12.0aAB 74.7 4.0 19.8bB 15.4 5.0
7. Seed coating 5.7aA 32.8 18.2 19.8aB 37.2 233 87.7bC 189 92.7 96.2bC 279 169.1 90.3cC 55.7 177.6
8. Water (Control) 60aA | 151 126 12.0bA 178 17.0 78.308 9.7 95.0 86.3bBC 153 2164 Il.2cC 234 2438




Table 1 (Cont.)
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Month
6 7 8 9 10
Application
Number of insects Number Number of insects Number of Number of insects Number of Number of insects Number of Number of insects Number of
of emerging emerging emerging emerging
Alive Death Alive Death Alive Death Alive Death Alive Death
emerging insect insect insect insect
- Pirimiphos-methyl 10 1.22A 1507 00 8.53AB 1314 52 12.5bAB 1318 174 14.808 1043 158 13.3bcAB 1156 12.1
ppm
- Pirimiphos-methyl 20 0.0aA 1168 0.0 0.0aA 167.4 0.0 0.0aA 109.8 0.0 0.0aA 1225 0.0 2.5abA 105.7 0.0
ppm
Imidactoprid 0.0aA 1432 0.0 0.02A 1276 0.0 0.02A 90.4 0.0 0.0aA 1378 0.0 3.7abA 972 0.0
Thiamethaxam (Siena) 0.02A 204.8 00 0.0aA 1333 0.0 0.0aA 134.8 0.0 0.02A 1214 00 0.02A 103.7 0.0
Thiamethaxam (Cruiser) 0.02A 386.7 00 0.0aA 151.2 0.0 0.0aA 1185 0.0 0.02A 112.6 0.0 0.02A 99.8 0.0
Thiram (fungicide) 8.7ahB 304 10.0 6.2aAB 814 8.4 17.8bB 108.2 9.6 18.708 95.4 10.3 19.3cB 86.4 158
. Seed coating 190.2bD 54.7 573.2 211.3bE 1159 607.4 210.3cE 230.9 597.1 328.2cF 229.7 657.2 311.3eF 1324 980.4
. Water (Control) 185.2bD 28.9 402.0 204.7bE 536 5786 213.2ck 80.5 5473 317.2cF 110.5 7700 298.3dF 148.5 855.7

1/ Mean of 6 replications

CV (@) = 25.9%

CV (b) = 26.1%

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

In a row, means followed by a capital letter are not significantly different at the 5% level by DMRT.




Table 2 Percentage of maize seed damage when maize seeds were treated with various insecticides and storage for 10 months.
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Percentage of maize seed damage?

Application Month

0 1 2 3 4 5 6 7 8 9 10
1. Pirimiphos-methyl 10 ppm 0.0 0.0 0.0 0.0 03 0.4 0.7 77 12.0 15.6 20.7
2. Pirimiphos-methyl 20 ppm 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.4 0.5 0.4 0.6
3. Imidacloprid 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.5 03 0.4
4. Thiamethaxam (Siena) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.7 0.4 03 0.1
5. Thiamethaxam (Cruiser) 0.0 0.0 0.0 0.0 0.0 0.0 03 0.5 0.2 0.7 03
6. Thiram (fungicide) 0.0 0.0 0.0 0.0 5.3 7.9 12.0 135 17.0 183 20.2
7. Seed coating 0.0 13 6.1 9.2 16.4 185 38.1 68.9 66.7 78.7 87.2
8. Water (Control) 00 18 5 64 152 19.3 46.3 67.2 694 79.3 79.4

YMean of 6 replicatio



Table 3 Percent germination of maize seeds when maize seeds were treated with various insecticides and storage for 10 months.
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Percent germination of maize seeds”

Application Month
0 1 2 3 4 5 6 7 8 9 10
1. Pirimiphos-methyl 10 ppm 97.3 98.3 100.0 99.0 97.3 97.0 98.7 88.3 793 78.7 70.0
2. Pirimiphos-methyl 20 pprm | 983 97.3 99.7 100.0 99.0 98.0 99.3 98.7 100.0 99.3 100.0
3. Imidacloprid 98.0 99.0 100.0 96.3 97.0 96.0 97.3 98.7 96.7 97.0 96.3
4. Thiamethaxam (Siena) 96.7 99.0 99.0 99.3 96.7 96.3 96.3 97.7 96.0 100.0 97.0
5. Thiamethaxam (Cruiser) 100.0 99.3 97.7 98.7 98.0 97.7 93.0 99.3 95.7 100.0 97.3
6. Thiram (fungicide) 98.3 97.3 99.0 96.7 87.7 84.0 78.0 78.3 79.3 777 75.3
7. Seed coating 97.7 96.7 87.3 89.3 76.0 68.3 68.3 58.7 56.7 28.7 17.3
8. Water (Control) 100.0 97.7 89.7 86.7 75.0 69.3 66.3 57.7 59.3 39.0 19.3

¥ Mean of 6 replication
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Table 4 Control efficiency percentage of nitrogen 99.5% to different developmental stage of

Sitophilus zeamais, and Tribolium castaneum in 1 ton of rice at various exposure time

Insect sp. Sitophilus zeamais Tribolium castaneum

Stages Adult Egg Larva Pupa Adult Egg Larva Pupa

3 days 100.00 94.25 49.62 19.07 100.00 100.00 100.00 100.00
Gé 5 days 100.00 100.00 96.46 74.88 100.00 100.00 100.00 100.00
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Table 5 Mean of Callosobruchus maculatus adults and adults’ progeny (F1) treated with Syzygium aromaticum oils encapsulated with freeze-

drying for 0-6 months.

Number of
encapsulated
oM 1M 2M 3M 4M 5M 6M

clove oil

Mean Mean of  Mean Mean of  Mean Mean of  Mean Mean of Mean of Mean of Mean Mean of Mean of Mean of
(g)/mun
s s of adult of adult of adult of adult adults adult of adult adults adult
bean

adults  progeny adults progeny adults progeny  adults progeny progeny adults  progeny progeny
10 ke.
0 0 0 222b 8608b 525c 8143b 156.7c 12256cC 100.6 b 4299 c 999 b 351.6 C 108.3 ¢ 12.5 ab
50 0 0 1.4 a 03a 174 b 09 a 335b 1.0b 30.2 a 85b 436 a 121b 495b 38.4 b
100 0 0 0.8a 0.1a 79 a 0.3a 16.7 a 0.1a 21.5a 2.4 a 28.5a 1.2 a 214 a 1.6 a
200 0 0 1.2 a 00a 6.1a 0.0a 13.2 a 0.1a 269 a 34 a 223 a 0.6 a 17.1a 23a
C.V. - - 40.6 14.0 17 24 11.8 17.1 10.2 12.9 12.2 29.7 14.0 72.9

* Mean in same column followed by different letters are significantly different by Duncan’s multiple range test (p<0.05)
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Table 6 Seed germination of mung bean was treated with Syzygium aromaticum oil encapsulated

with freeze-drying for 0-6 months.

Number of
encapsulated
clove oil (g)/

mung bean 10 kg.

Mung bean seed germination (%)

oM 1M 2M 3M 4aM 5M 6M
0 920a 85.0b 474 b 250b 11.0b 38.0b 459 c
50 93.0 a 88.2 ab 87.6 a 88.4 a 84.6 a 86.4 a 88.0 a
100 83.2 ab 938 a 88.4 a 80.8 a 81.4 a 85.8 a 789b
200 78.6 b 89.4 ab 85.0 a 822 a 81.2a 84.8a 82.7 ab
CV (%) 9.9 6.1 14.2 12.5 9.0 13.4 6.7

* Mean in same column followed by different letters are significantly different by Duncan’s multiple range test

(p<0.05)

Figure 6 Percentage of eugenol were found on mung bean which was identified by GC-MS for

0-6 months.
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Table 7 Number survival of Planococcus minor Maskell (3% instar nymph) after treated with plant

extract at 24 hours

Treatments Survival of P. minor (3" instar nymph)
1. M. cordifolia 0.5% + G. mangostana 0.5% extracted by 95% 2991 b
ethanol solvent in ratio 1:1 and blower of power treatment at 60 PSI
(30 seq)
2. P. amboinicus 0.5% extracted by 95% ethanol solvent and 28.66 b
blower of power treatment at 60 PSI
(30 seq)
3. P. amboinicus 0.5% extracted by 95% ethanol solvent+SLS 1.25% 458 a

in ratio 1:1 and blower of power treatment at 60 PSI (30 sec)

4. SLS 1.25%+ vinegar 5% in ratio 2:1 and blower of power 383 a
treatment at 60 PSI (30 sec)

5. Water (control) and blower of power treatment at 60 PSI 67.58 ¢
(30 sec)

CV (%) 19.0

Means followed by a common letter are not significantly different at the 5% level by DMRT.

msUszugain A Ussa mauiEveaisey

nanIsnAgeUNIRIuUszamdnialaonslidn suuunssoniuvesduslnanisiudiuden e
nAU AU Sa1R wazanuveulaesin TasnslinAzuL 9 point hedonic scale T9gmaaaus1uIy
25 A (Table 8) WU N3530357 3 Aensdnudethiar (hssAsmua) fasuuunnuveulasniade
unian Ao 6.60 509891 1A n553337 1 Ao nsdaviusheansadaanluymidernududu 05 Wesidus
naw Sodium lauryl sulfate (SLS) panuidiudu 1.25 wWesidud waznssudsa 2 Ao nsdanuans SLS A
iy 1.25 Wesidud nauthduansyndu 5 Woedidud Ao 6.0 uar 5.76 muddu uaznuINTINIET 2
Aonsdaviuans Sodium lauryl sulfate (SLS) Anududy 1.25 wWedidusd nauthduaeyndu 5 wWedidus
finzuuuamreuvesdiuden nau wazsannd arfosfigauasifanuunnsameaiiannnssisalugu

\esaniduangy JesAuseneunansensaundy (nsaexddn) findugu vihlidwasenfuuagsavives

3

=) ¥

NiEeu dwnssudsa 1 Ae msdavusisansadnanlumideannududu 0.5 Wesidud nau SLS A
it 1.25 Wedidud du asfirzuuuminvoufisuadudiudeniunndannssuisniuay uenainty
Tudunndnuardug nuhldfenuuandainnssiimuay fafunsdanudeasataanluygdoniny
i 0.5 Wedldust wam Sodium lauryl sulfate (SLS) FelaivinlianmuessanBeundsuuvadluuazidud

gauTuvauIlan



Table 8 Sensory evaluation of Durian after treated with herbal extracts
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Treatments Average sensory score
shell flesh odor sweetness taste overall liking

score

1. P. amboinicus 0.5% 6.2b 6.6a 6.3a 56a 6.1a 6.4 a

extracted by 95%

ethanol solvent

+ SLS 1.25%

2. Sodium lauryl sulfate 58¢c 69a 57b 6.7 a 56b 58b

(SLS) 1.25%

+ vinegar 5%

3. water (control) 6.7 a 6.6 a 6.1a 6.9 a 6.4 a 6.6 a

CV (%) 9.9 9.1 11 9.7 9.7 9.7

Means followed by a common letter are not significantly different at the 5% level by DMRT.

The 9-point hedonic scale 1= dislike extremely 2= dislike very much 3= dislike moderately 4= dislike slightly 5= neither like nor

dislike 6= like slightly 7= like moderately 8= like very much 9= like extremely
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