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Abstract

The protection of major stored maize insect pests with insecticides was studied. The
experiment was conducted at the laboratory of Post-harvest Technology Research and
Development of Field Crop Group, Post-harvest and Processing Research and Development
Division and Advance Seeds Company between October 2017 to September 2020. The split-
plot experimental design was employed, the main plot was different insecticides and the sub-
plots was storage periods. The experiment was carried out by coating the maize seeds with
insecticides as follow: pirimiphos-methyl (Actellic 50%EC) application rate of 5 ppm (T,) and 10
ppm (T,), spinetoram (Exalt 12% W/V) application rate of 10 ppm (Tz) and 15 ppm (T,),
thiamethoxam (Siena 25%WG) application rate of 3.5 g (Ts) and thiamethoxam (Cruiser 35%W/V
FS) 2.5 ml (Ty), imidacloprid (Zebracut 70%WG) application rate of 0.1 g (T), fungicide tyram
application rate of 0.5 g (Tg), seed coating (T,) and water (T,,) (Control). Treatment 1-7 will mix
insecticides with tyram and seed coating. Maize seed was sampled and put in a glass bottle
after that it was infested with non-sexed adults of Sitophilus zeamais, Tribolium

castaneum, Oryzaephilus surinamensis, and Rhyzopertha dominica in separate tests. The



infestations were done for 10 months after treatment applications with 3 replications, and
stored at room temperature. The efficacy was evaluated at 14 days and 60 days after
infestation, for the adults and their progenies, respectively. The control of S.zeamais,
treatment of 1-7 were effective 100% to control the adult of S. zeamais for 10 months and no
insect was observed till 60 days. A small number of S. zeamais was survived in treatment 8 but
no insect was observed till 60 days. For treatment 9 and 10 (Control), surviving insects and
emerging insects were found by month 0 and the insect population has increased in untreated
maize seed and continuously increasing throughout the storage. The control of T. castaneum,
treatment of 1, 2, 5, and 6 were effective 100% to control the adult of T. castaneum for 10
months and no insect was observed after 60 days. A small number of T.castaneum was
survived in treatment 3, 4 and 7 but no insect was observed after 60 days. For the treatment 8,
9, and 10 (Control), surviving insects and a small number of emerging insects were found by
months 2, 1, and 0 respectively. The control of O. surinamensis, treatment of 1, 2, 5, 6, and 7
were effectiveness 100% to control the adult of O. surinamensis for 10 months and no insect
was observed after 60 days. A small number of O. surinamensis was survived in the treatment 3,
4, and 8 but no insect was observed till 60 days. For the treatment 9 and 10 (Control), surviving
insects and a small number of emerging insects were found by month 0. The control of R.
dominica, the treatment were adjusted as following: spinetoram (Exalt 12% W/V) application
rate of 5 ppm (T3) and 10 ppm (T4), fungicide tyram application rate of 0.5 ¢ + seed coating (Ty),
and water (Ty) (Control). Treatment of 5 was effective 100% to control the adult of R. dominica
for 10 months and no insect was observed till 60 days. A small number of R. dominica was
survived in treatment 4 and 7 but no insect was observed till 60 days. For the treatment 1, 2,
and 3, surviving insects and emerging insects were found by month 2. For treatment 8 and 9,
surviving insects were found by month 0. However, a small number of emerging insects were
found. The germination of maize seed was between 94.3-100%, indicating that all insecticides,
fungicide and seed coating did not affect the seed germination. The moisture content of the
maize seed before the coating was 12.6% and the average moisture content during storage was
11.1-13.6%, indicating that seed coating did not affect the moisture content of maize seed.
Keyword : stored maize, stored maize insect pests, insecticide, control treatment
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MN1ANLARTLET I INALAL TR InI8a1590 LN pirimiphos-methyl 80151 5 ppm (T;) uay
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[y ‘ﬂ' <@ (v gj A d' éju I a a 1Y 1 Qr-:l‘:l'
AU USNEIRIWALABUT 0-1 WanaNNRTINUINTNaAwULANLALA8 @3UNTIUITN 10 (Control) NS
Tan1zdn nuindasidudnisnievasuanut A UBANANNNARRTUNTSNITN 1-9 LasNULLALAA
TnddaumnisiAusnedou 0 ¥9an1stAusny ag1alsAnmunuysutanuatinlnidiwiulduinidn
o X A & v & o &1 Py < ° v o a v ° P ~ o va a
P9t a9nNand 1l neaeadn iAo ud19wle vinlvuenndedafudluvinatglaean 3einlwdusuna
wuasAnluldunin
(3) NMsnadauUsEanSN TWYBsE1sgLNaTluN1sUaINUN1ANanHULA DY
) =3 1y 4 dy v €Y 1 .. . [
mmmqmmmwuqmﬂwmLamammsmwmuaa pirimiphos-methyl 8751 5 ppm (T,) tag
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NANISNAABILAAIIUAISIN 4 TngnuINnIshoa1sanwuaslunssudsan 1, 2, 5, 6 way 7 &
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wiasAatunldunndn
(4) nsnadauUszansn Tnvssa1sgnLuadlun1sUasnun1dnsaniialauvisatantituian
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A157199 1 Wasidudmsnevesiaiudenlssendialnadisagnuaanugdialnadesdnifreassinuuasudianige

\oudi
2
FUAVDIAITHIUAY
U U FIUIUY FIUIUY U U
%N L %1598 i %N L %N15918 L %1598 L %N15M1 i
waIiLin wiasiLAn Laaeia Laaeia wiaeiLiin waasLin
YDA , YDA , YDA ‘ YDA ‘ YDILUAY , YDA ,
Twaad Tl Tnd Tnd Twad T
1. Pirimiphos-methyl 5 pprm | 100.0 aA 00 | 100.0 A 00 | 100.0 aA 0.0 | 100.0aA 00 | 1000aA | 00 | 1000aA | 00
2. Pirimiphos-methyl 10 ppm | 10002A | 00 | 1000aA | 00 |1000aA | 00 [1000aA | 00 1000aA | 00 |1000aA | 00
3. Spinetoram 10 ppm 10002A | 00 |1000aA | 00 |1000aA | 00 |1000aA | 00 | 100.0aA | 00 | 1000aA | 00
4. Spinetoram 15 ppm 10002A | 00 |1000aA | 00 |1000aA | = 00 |1000aA | 00 | 100.0aA | 00 | 1000aA | 00
5. Thiamethaxam ({§eti) 10002A | 00 |1000aA | 00 |1000aA | 00 |1000aA | 00 | 100.0aA | 00 | 1000aA | 00
6. Thiamethaxam (Aseiged) | 10002A | 00 | 1000aA | 00 [1000aA | 00 |1000aA | 00 | 1000aA | 00 | 1000aA | 00
7. Imidacloprid 1000aA | 00 |1000aA | 00 |100.0aA | 00 |1000aA | 00 | 1000aA | 00 | 1000aA | 00
8. Tnusu 98.3 aA 0.0 100.0°'aA 00 | 100.0aA 0.0 98.2 aA 0.0 100.0 aA 0.0 100.0 aA 0.0
9. @5LAABU 95.1 bA a7 83.4 bB 83.7 63.1 bC 103.7 53.7 bD 125.3 47.1 bE 124.7 47.5 bE 119.3
10. 13"1 0.0 cA 37.3 0.0 cA 225.0 0.0 cA 127.7 0.0 cA 210.7 0.0 cA 155.3 0.0 cA 126
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A15199 1 (519)

Foudi
8 10
FUAVDIAITAMUAS . . . . .
PTUIU MUIU MUIU MUIU MUIU
%n130E i %n1391Y i %n13018 . %n"30Y . %n1301E i
LUAINILNA LUAINILNA LLUAINLNA LLUAINLNA LLUENLNA
VDILLHEN ) VDILLHAN ) VDILLHE ) VBDILLUAN , VBILLHAN )
T T T sl T
1. Pirimiphos-methyl 5 ppm 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0
2. Pirimiphos—methyl 10 ppm 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0
3. Spinetoram 10 ppm 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0
q. Spinetoram 15 ppm 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0
5. Thiamethaxam (L%EJUI']) 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0
6. Thiamethaxam (ﬂiEJL‘U’PJ%) 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0
7. Imidacloprid 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0
3. lnusay 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0
9. @5.PRaU 39.2 bF 156.3 28.2 bG 160.3 26.8 bG 132.7 7.9 bH 144.3 3.2 bl 188.7
10. ‘13’] 0.0 cA 132.7 0.0 cA 625.3 0.0 cA 125.3 0.0 cA 293.7 0.0 cA 138.3

V(@ =21% CV(b)=18%

In a colun, 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.
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A157199 2 Wasidudanusenvaaudaliangniuaanugtinrlnadesdnddaeaisauuassiingig

¢ g <@ v =1 v &1/
Wosigunausanvasudndlnalaesdnd

AL NCREETRTE N ot
0 1 2 3 4 5 6 7 8 9 10
1. Pirimiphos-methyl 5 ppm 98.7 96.3 100.0 98.0 97.3 98.0 97.3 98.3 99.3 98.3 99.3
2. Pirimiphos-methyl 10 pprm | 993 99.3 100.0 100.0 100.0 99.0 98.3 98.7 100.0 99.3 100.0
3. Spinetoram 5 ppm 98.7 98.0 100.0 95.3 98.0 98.0 97.3 96.3 96.7 97.0 97.0
4. Spinetorarm 10 ppm 100.0 99.3 100.0 94.3 98.7 96.7 96.3 97.7 96.0 100.0 96.3
5. Thiamethaxam (3et) 98.7 97.3 100.0 95.7 99.0 97.0 93.0 99.3 95.7 100.0 97.3
6. Thiamethaxam (A3ew0%) 99.3 97.3 100.0 98.3 98.7 100.0 98.3 99.3 98.0 97.7 95.3
7. Imidacloprid 98.0 95.7 97.3 98.0 98.0 99.0 99.3 98.7 96.7 98.7 98.7
8. sy 100.0 95.7 100.0 100.0 100.0 99.3 97.7 98.7 100.0 98.7 993
9. g3AFaU 99.3 97.3 100.0 99.3 99.3 100.0 95.7 98.3 98.0 97.7 99.0
10. 1 100.0 95.7 100.0 983 98.0 98.3 98.7 96.3 99.3 99.0 99.3

1/

ANRAYaN 3 91
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A15719% 3 Wasiudmnevasifudeuaaululongnudanudtinrlnabesdnddieaisanuaasiingig

\oud
FUAVDIAITHIUAY
U U FIUIU FIUIU T FIUIU
%N Ll %n15AN8 L %n15MY il %n5AN8 il %N15RY Ll %n15M18 L
wuasiLAn wuasiiLAn waasiia waasiia wiasiLin waasin
DI ‘ YDIULA . BRIRGE ‘ YDIuLlal ‘ YDA ‘ YDA ,
Tyl Tyl Twaad Twaad Tyl Toaad
1. Pirimiphos-methyl 5 ppm | 10002A | oo | 10002A [ 00 [ 1000aA | 00 | 1000aA | 00 | 1000aA | 00 | 1000aA | 00
2. Pirimiphos-methyl 10 ppm 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0aA 0.0 100.0 aA 0.0
3. Spinetoram 10 ppm 97.4 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 96.6 aA 0.0 100.0 aA 0.0
4. Spinetoram 15 ppm 85.5 bB 0.0 99.2 aA 0.0 98.8 aA 0.0 98.9 aA 0.0 95.3 aA 0.0 93.8 abA 0.0
5. Thiamethaxam (L‘?JEJUI’]) 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0
6. Thiamethaxam (As8Lwas) 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0
7. Imidacloprid 100.0 aA 0.0 99.3 aA 0.0 99.00 aA 0.0 97.1 aA 0.0 100.0 aA 0.0 100.0 aA 0.0
8. Inusu 100.0 aA 0.0 100.0 aA 0.0 99.3 aA 13 98.2 aA 1.0 96.1 aA 2.0 87.5 bB 3.0
9. @15LAAaU 100.0 aA 0.0 96.0 aA 4.0 87.2 bB 3.7 74.6 bC 5.0 80.3 bBC a7 66.5 cD 53
10. 11 0.0 cA 25.0 0.0 bA 28.3 0.0 cA 34.0 0.0 cA 34.0 0.0 cA 37.3 0.0 dA 35.3
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15197 3 (510)

Woudi
8 10
YUAVDIAITAMUAS . . . . .
PIUAU MUIU PTUIU PT1UIU PTUAU
%N150"8Y Ll %130 L %N15A"Y il %150 il %N15A"Y Ll
LLUANILAR LLUANILAR LLUAINLAR LLUAINLNR LLHANNLAR
VBILLUA ) VBALLUAN , VBILLUAN , VBILLUA , VDILLHAN )
Tod Tnd Tl Tl Tl
1. Pirimiphos-methyl 5 ppm 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0
2. Pirimiphos-methyl 10 ppm 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0
3. Spinetoram 10 ppm 100.0 aA 0.0 100.0 aA 0.0 98.4 aA 0.0 100.0 aA 0.0 96.3 aA 0.0
4. Spinetoram 15 ppm 100.0 aA 0.0 85.5 bB 0.0 100.0 aA 0.0 96.27 aA 0.0 67.0 bC 0.0
5. Thiamethaxam (1@811) 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0
6. Thiamethaxam (AS8LLS) 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 00
7. Imidacloprid 100.0 aA 0.0 100.0 aA 0.0 96.5 aA 0.0 99.7 aA 0.0 97.5 aA 0.0
8. 1V]LL33J 80.2 bB 6.0 68.1 cC 373 51.8 bD a7 34.6 bE 57 16.5 cF 10.7
9. @5.PdaU 51.2 cE 2.3 36.8 dF 2.0 18.2 cG 4.3 13.6 cG 7.3 0.0 dH 18.0
10. ‘13;’1 0.0 dA 37.3 0.0 eA 42.7 0.0 dA 35.3 0.0 dA 35.7 0.0 dA 42.0

CV (a) = 6.9%

CV (b) = 5.6%

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.
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A15199 4 Wasidudmnevesiafuisuaaiudosdiongnuaanuddntlnadesdnddagasauuassingige

9

Woudi
FUAVDIAITHIUAY
FIUIUY FIUIUY U U T U
%N1IALVD o %N15A"E i %n15MY o %N15A"E o %n15M8 o %nN15A"E o
wUaLiR waasLin waasiA NG waasLiA waaeLAA
Lalas , YIRS , YDA , YDA , YBILUAS , YDA ,
Tl Tl Tl Tl T T
1. Pirimiphos-methyl 5 pprm | 1000 aA 0.0 10002A | 0.0 10002A | 0.0 100.02A | 0.0 10002A | 00 10002A | 0.0
2. Pirimiphos-methyl 10 ppm | 100.0 aA 00 | 1000aA | 00 | 1000aA | 00 | 1000aA | 00 100.0aA 00 | 1000aA | 00
3. Spinetoram 10 ppm 91.31 cC 00 | 1000aA | 00 | 1000aA | 00 99.6 aA 0.0 95.0 bB 0.0 99.2 aA 0.0
4. Spinetoram 15 ppm 950bCDE | 00 | 1000aA | 00 | 1000aA | 00 98.5 aA 00 | 941bDE | 00 92.8 bE 0.0
5. Thiamethaxam (8etn) 100.0 aA 00 | 1000aA | 00 | 1000aA | 00 | 1000aA | 00 | 100.0aA | 00 100.02A | 0.0
6. Thiamethaxam (Asewe) | 100.0 @A 00 | 1000aA | ~ 00 | 1000aA | 00 | 1000aA | 00 | 1000aA | 00 | 1000aA | 00
7. Imidacloprid 100.0 aA 00 | 1000aA | 00 | 1000aA | 00 | 1000aA | 00 | 100.0aA | 00 1000aA | 00
8. 1V]LL33J 100.0 aA 0.0 96.0 bB 0.0 100.0 aA 0.0 98.2 aAB 0.0 100.0 aA 0.0 100.0 aA 0.0
9. asLAdau 98.7 aA 0.0 84.8 cB 27 74.9 bC 4.0 54.3 bD 33 49.8 cE 4.7 40.8 cF 50
10. ‘lj;’] 0.0 dA 11.0 0.0 dA 1.7 0.0 cA 16.0 0.0 cA 19.3 0.0 dA 12.7 0.0 dA 16.3
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A1519% 4 (510)

WWoud
8 10
FUAVDIAITHIUAY . . . . .
U U UM U U
%N Ll %n15A18 o %n15RY il %NNSANBUDS i %NNTANUUDS Ll
wasfiia wuasfia wuasiLin LA wasin
YU ‘ YRR . LNIEEN , walas , waas ‘
Tyl Tyl Tyl Tyl Tyl
1. Pirimiphos-methyl 5 ppm 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0
2. Pirimiphos-methyl 10 ppm | 1000aA | 00 | 10002A | 00 | 1000aA | - 00 100.0 aA 0.0 100.0 aA 0.0
3. Spinetoram 10 ppm 1000aA | 00 | 1000aA | 00 95.3 bB 0.0 100.0 aA 0.0 97.9 aA 0.0
4. Spinetoram 15 ppm 1000aA | 00 | 1000aA | 00 | 100.0aA | 00 | 960bBCD | o | 97.3aABC | (g
5. Thiamethaxam ({§e1n) 1000aA | 00 | 1000aA | 00 | 1000aA | 00 100.0 aA 0.0 100.0 aA 0.0
6. Thiamethaxam (Aselged) | 100.0aA | 00 | 10002A | 00 | 100.02A | 00 100.0 aA 0.0 100.0 aA 0.0
7. Imidacloprid 1000aA | 00 | 1000a2A | 00 | 1000aA | 00 100.0 aA 0.0 100.0 aA 0.0
8. Iyusy 1000aA | 00 | 100.0aA | 00 | 1000aA | 00 100.0 aA 0.0 100.0 aA 0.0
9. @5LAABY 37.7 bG 10.3 33.6 bH 11.0 17.0 cl 11.7 10.3 cJ 12.0 5.0 bK 18.7
10. 13"1 0.0 cA 213 0.0 cA 23.7 0.0 dA 22.0 0.0 dA 35.7 0.0 cA 24.3

CV(a) = 1.8%

CV (b) = 1.8%

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.
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M15719% 5 Wasigudmsnevasifuisuaniileuiiongnubanugdainabesdnidsanseuassiinige

Woudi
Yiavasanseulag
T U FIUIU U U U
%N15ME L %N"15918 L %N 4. | wn1smeves L %N15918 L %N L
LUAINLNA LUAINILNA LLUAINENA LUAINLNA LLUAINLNA LLUAINLNA
VDI ) VDILLHAN ) VDILLHUE , (813N ) VDILLHEAN , VDILHAN ,
Tyl Tyl Tnasd Tyl Tnaad Twaad
Pirimiphos-methyl 5 ppm | 10008A | oo | 1000aA [ 0.0 8258 | 193 785 cB 217 | 67.1dC | 123 | 394dD | 343
_ Pirimiphos-methyl 10 ppm | 100.03A | 00 10002A | 00 93.1 bB 97 | 940abAB | 103 | 822cC 7.7 71.7 <D 113
 Spinetoram 5 ppm 1000aA | 53 | 1000aA | 13 | 914DbBC| 77 90.9bBC | 113 |91.0bBC| 57 | 91.0bBC | 73
. Spinetoram 10 ppm 1000aA | 00 99.2 aA 0.0 99.2 aA 0.0 100.0 aA 00 | 1000aA | 00 | 1000aA | 00
Thiamethaxam ({§ti) 1000aA | 00 | 1000aA | 00 | 1000aA | 00 100.0 aA 00 |1000a2A | 00 | 1000aA | 00
Thiamethaxam (asewad) | 100.0aA | 00 | 100.0aA | 00 | 100.0aA | 00 100.0 aA 00 | 1000aA | 00 | 1000aA | 00
 Imidacloprid 1000aA | 00 | 1000aA | 00 | 1000aA | 00 97.7 aAB 00 |986aAB | 00 | 1000aA | 00
Inusu+ansindeu 945aA | 137 | 935PA 1 4509 | 880DBC| 367 83.0 cC 203 | 661dD | 323 181ek | 233
. ‘13’1 0.0 bA 20.0 0.0 cA 22.7 0.0 dA 41.0 0.0 dA 26.3 0.0 eA 25.0 0.0 fA 24.7
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Woud
10
FUAVDIATHILUAY , . . . .
Fuu Fuu Fuu U I
%N15ANUVD oo | wmIneves 4. | wmImeves .| emsmeves 4. | %M i
LUagALAR NG NG wiaILAR LUaILAR

LR , ualas , RGN , LA , TGN ,

Tl Tl Tl Tl T

1. Pirimiphos—methyl 5 ppm 15.1 cE 2327 4.3 efF 37.7 0.0 dF 343 0.0 dF 27.7 0.0 eF 37.3
2. Pirimiphos-methyl 10 ppm 58.7 bE 12.3 46.8 cF 12.0 0.0 dG 24.3 0.0 dG 20.3 0.0 eG 24.0
3. Spinetoram 5 ppm 94.5 aAG 6.0 86.9 bC 53 59.6 <D 73 39.6 cE 123 215 dF 14.0

4. Spinetoram 10 ppm 98.9 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0

5. Thiamethaxam (&) 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0 100.0 aA 0.0

6. Thiamethaxam (Aseiged) | 1000 aA 0.0 98.8 aA 0.0 98.0 abA 0.0 85.9 bG 0.0 78.5 bC 0.0

7. Imidacloprid 100.0 aA 0.0 96.6 ahB 0.0 92.7 bB 0.0 80.8 bC 0.0 65.0 D 0.0
8. lnusu+ansipdou 17.1ck 30.0 17.4 dE 143 513dF 22.0 0.0 dF 173 0.0 eF 25.3
9. ‘13’1 0.0 dA 25.0 0.0 eA 27.7 0.0 dA 29.7 0.0 dA 23.7 0.0 eA 30.7

CV (@) = 5.9%

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

CV (b) = 5.3%

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