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Abstract

ECO,FUME fumigation in stacks of maize under gasproof sheets was carried out
to study the optimal dosages and times of ECO,FUME fumigation against all stages of
Sitphilus zeamais and Tribolium castaneum. The experimental design was CRD, with 3
replications and 4 treatments. The experiments were divided into three sub-groups (1)
The treatment was applied with 25 ¢/m? (350 ppm) of ECO,FUME for 3, 4, 5 days and
control treatment. (2) Applied with 50 ¢/m? (700 ppm) of ECO,FUME for 2, 3, 4 days and
control treatment. (3) Applied with 70 g/m?> (1,000 ppm) of ECO,FUME for 1, 2, 3 days
and control treatment. Phosphine concentration was stably controlled as specify dosage
during the period of fumigation. The experiment was carried out in laboratory of
Postharvest Technology on Field Crops Research and Development Group, Postharvest
and Processing Research and Development Office, DOA and warehouse of Bangkok Food
Products Co., Ltd. (CPF) PhraBhuttabat district, Saraburi province during the year 2014-
2015. The results on the optimal dosages and times of ECO,FUME in maize fumigation
showed that no insect of any stage was alive at all dosages and times. These
experiments showed that fumigation with ECO,FUME could reduce the period of
fumigation by increasing the concentration therefore the fumigation on maize against all
stages of Sitphilus zeamais and Tribolium castaneum was fumigated by ECO,FUME
dosage 25 ¢/m? (350 ppm) of ECO,FUME for 3 days, dosage 50 ¢/m? (700 ppm) for 2 days
and dosage 70 g/m> (1,000 ppm) for 1 days. The concentration of phosphine must be
controlled as the specified level throughout the period of fumigation which could

eradicate all stages of the insects.
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LNUNISNAABILUY CRD 11 3 81 4 n35u3d wiadu 3 nisnnassdes Ae (1) sudae ECO,FUME
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1. anudutuvesiranasiiudesudnalnadsdndaae ECO,FUME

1.1 11554 ECO,FUME 851 25 nfu/au.al. (seduannududuiiciviua 350 ppm)

N155U528212a7 3 Ju ndaaes ECO,FUME TfsliiitolAaiinainszanofines
Flnadssdns Weasu 1 $2lus s taanududuresieneaiiuly 677 ppm anduin
anududusnadilududl 118 302 ppm szfiuldanududuresihaeaiivanacegiann
LaTanawNg1 350 ppm 7fuualy Fafu ECO,FUME 13.44 nfu/au.y. Sannududuvesfiieg
Snaddlutnaiiels 741 ppm Wriuit 2 Yaenududuls 420 ppm wiieudutuazlagendn
350 ppm Wigtanaddaut1ann winlkdiiu ECO,FUME a1aldaunsanseglusedu 350 ppm la
UATIuT 3 S9hmsAu ECOFUME n 5.75 ndu/au.. Lﬁai’ﬂm’mLsﬁwﬁuiuﬁwﬂwi’mlﬁqqﬁq
1,131 ppm waziafalugiadaesiufl 3 vesnissuld 553 ppm (Table 1 uay 2)

N155052821287 4 uag 5 du szauAnududurssigeailulasUsuiunisiau
ECO,FUME aglndlAgeiun1ssusyeziian 3 1u lngnissussesiian 4 1uagiis ECO,FUME 2
aSs iWuisatuszeznan 3 Su WesennluSudnud 3 ANUHTUYBII T RATUEIAIEILANTT
JUSTELLIAN 5 U Apafy ECO,FUME 3 as msluiudiud 4 arududuvesing ey
ansnaamde 432 ppm minlilfin ECO,FUME o1alsianansaaseglusesu 350 ppm Tutudt 5 1¢
Ay ECO,FUME 8n 4.24 ASu/au.y. (Table 1 way 2)
Table 1 Phosphine concentration inside the maize stacks at the different times of

fumigation with ECO,FUME dosage 25 g/m?® (350 ppm).

Phosphine concentrations (ppm)

Time

Day
(Days)




PM | AM | PM | AM | PM | AM | PM | AM | PM | AM
3 677« | 302 | 741 | 420 | 1131 | 553
4 682 | 318 | 677 | 387 | 1521 | 921 | 917 | 716
5 527 | 282 | 814 | 380 | 1426 | 598 | 584 | 432 | 700 | 398

“Mean of 3 replications.

Table 2 The added volume of ECO,FUME inside the maize stacks at the different times of

fumigation with ECO,FUME dosage 25 ¢/m? (350 ppm).

Added volume of ECO,FUME (g/m?)
Time Day
(Days) 0 1 5
PM AM PM AM PM AM PM AM PM AM
3 - 13.44u 5.75 - -
4 | 1287 7.60 : i i i
5 | 1564 8.87 i i | a2a ] ]

“Mean of 3 replications.

dloszsuaududuresiareafiuialdainnissy ECO,FUME 8ns1 25 ndu/au.al.
(350 ppm) 3581781 3, 4 uaz 5 Fu 11 plot a5l (Figure 1) delvifiunwlddaaudt oz
wiuldinnissuszeeaan 3, 4 uag 5 Ju dnwarveansiiduguiluvan wazroudnalnalAeaiu
Tneileld ECO,FUME udiamamdsnsu 1 9alus ANuLduvesigloaiulzgs wadloYaay
duduthadhTusennuitanasninseauiisue fe 350 ppm aziuldianududuresfing
weafulunasinnlnadesdnianasodemnn uansidninadesdniannsagadufinenoatiuligs
A0ARROINU 98U uazAMg (2550) ﬁswmudﬁﬂﬂwmL??mﬁmimmaa@@eﬁ’uﬁwvxlaa?xluléfmn
ylvanududuvesfiivanasegnesnda deinsgadufiseatiuvewdnnainunsiaudidy
1N dwdnnainunsgaduineliunn asinlisefuaduduvesineaiglunesiisuazanasi
nsEduitusyavsamlumsfidnunas orevilinissudumanls annissud e
A8 ECO,FUME TupfstinuinanududuvesianeaiiuanasUszana 40-50% sududoaiy
ECO,FUME ifieliszsunmunduduifivssansnmlunsidnuuasnsegnasaszezinainisy lng
§n57n1550Y ECO,FUME 9efiansananniesifusnisanasefneg dmusunisnaasensed
fnualiifiy ECO,FUME winanndnsiun@idn 40% Anduaiuidudu 490 ppm (350+140 =

490 ppm) Lia¥arren1sgatuingvestlnaldesdnd wiluiuil 2 veanissulewds ECO,FUME



Tudnsndu Ao 490 ppm wutauieinanudutulagaiu 1,000 ppm Weilenaintuilesan
FlnadosdnSldgaduferoaiiuliinaluudl 1 ldlutud 2 Sanmsgadufiereatiuves
dnlnadesdnianasedaufiulddn waziloganuiuim ECOFUME Mifnasifiuldinanas
Useannd 40-50% wutiieniiu (5197 2) fetunisiiiy ECO,FUME Tudud 2 lisndudoadiy
U3anas ECOFUME ievniasnsgadufinuosinilnaidodnfgeia 40% orafwuaudifies 10-
20% Wiorfunsussndnanssy wanssuszeznan 5 Ju sududeadiu ECO,FUME Windn 1 A%

Weshwseauanududue i llliainii 350 ppm
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Figure 1 Average phosphine concentrations inside the maize stacks during fumigation at

the different times with ECO,FUME dosage 25 g/m? (350 ppm).

1.2 1554 ECO,FUME 851 50 nS3/aU.4. (52AUAMUINIUNN1AUA 700 ppm)
N15UTLHLLIAN 2, 3 WA 4 M STAUANUUNTUVDIN TN aN ULasUSUIUAISIAY
ECO,FUME uanslu Table 3 uay 4 lnan1ssuiisseziign 2 Tu dn1siid ECO,FUME 1 ASY uay

A35U7 3 wag 4 U dAn1siAN ECO,FUME 2 A3

Table 3 Phosphine concentration inside the maize stacks at the different times of

fumigation with ECO,FUME dosage 50 g/m> (700 ppm).

Phosphine concentrations (ppm)

Time Day

(Days) 0 1 2 3 4

PM AM PM AM PM AM PM AM




2 1,842+ 764 | 1,770 847

3 995 466 | 1,398 678 | 1,880 922
4 1,109 593 | 1,573 872 | 1,754 990 985 | 794

“Mean of 3 replications.
Table 4 The added volume of ECO,FUME inside the maize stacks at the different times of
fumigation with ECO,FUME dosage 50 ¢/m? (700 ppm).

USunas ECO,FUME fiiiin (nu/au..)

Time Day

(Days) 0 1 2 3 4

PM AM PM AM PM AM PM AM

2 | 1422 -
3 -| 35.95 - | 23.28 - -
il | 27.00 | 947 - - - -

“Mean of 3 replications.

dlovhseiuanududuresieneaiiuiialéainnissy ECO,FUME 8031 50 n¥u/au.al.
(700 ppm) sE8¥Ia1 2, 3 kay 4 Tu U1 plot n31W (Figure 2) é’ﬂwmzﬂﬁmmﬂugﬂﬁuﬂm
wWudentude 1.1 Ineseiuanududuresinaneafiuiialdvdsasy ECO,FUME 1 4alus Sold
1,842, 995 waz 1,109 ppm auddu aziuldiudiasld ECO,FUME Tudnsiiwinfuusniny
uduresinemeaiiuiiiald fszoviaa 2 Yugenini 3 uaz 4 Ju w10 egndlsAnuiinsaiuau
szaumududuiienisfin ECO,FUME dinseiunnududuresinglias Aagiiin ECOFUME
TuUsunafitesas IneUsuianisiia ECO,FUME LﬁawL%mi@mﬁuﬁwﬂaﬁniwmLgmé’mi
fvualifufinandns1unisn 40% Anduainududu 980 ppm (7004280 = 980 ppm)
(Table 3 wag 4)

Time (Day)
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Figure 2 Average phosphine concentrations inside the maize stacks during fumigation at

the different times with ECO,FUME dosage 50 ¢/m? (700 ppm).

1.3 11554 ECO,FUME 80151 70 ndu/au.al. (seauaanudududininua 1,000 ppm)

N155U5282L981 1, 2 kAL 3 MU SEAUAINLINTUYRIn 1 aaluwazUSu1unIsiiy

ECO,FUME wanslu Table 5 uaz 6 lnanissufiszazinan 1 Juliifinisiiy ECO,FUME waznissy

7 2 way 3 Julin1siiy ECO,FUME 1 Ass lnatdidlugisune

Table 5 Phosphine concentration inside the maize stacks at the different times of

fumigation with ECO,FUME dosage 70 ¢/m? (1,000 ppm).

Phosphine concentrations (ppm)
Time Day
(Days) 0 1 2 3
PM AM PM AM PM AM
1 2,000u 1,118
2 1,968 1,132 1,128 1,182
3 2,000 1,071 1,060 1,298 1,254 1,093

“Mean of 3 replications.
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Table 6 The added volume of ECO,FUME inside the maize stacks at the different times of
fumigation with ECO,FUME dosage 70 ¢/m? (1,000 ppm).

U3u1as ECO,FUME fiiin (nSu/au.a.)
Time Day
(Days) 0 1 2 3
PM AM PM AM PM AM
1 - -
2 - | 1644 -
3 - S| 2311 - - -

“Mean of 3 replications.

Wetsyauanuutuvestaneailuninlaainnissy ECO,FUME 8151 70 NSu/av.ul.

(1,000 ppm) S¥agian 1, 2 wag 3 Tu 11 plot A5 (Figure 3) avwulaindnwazvaansnlale

Duguiluvanniioude 1.1 uar 1.2 e nfiu ECO,FUME lugaine uazinfednasiludn

JUADUITITTAUANUTNYUVDIN1ANAININLAD tneUSUIUNISAY ECO,FUME Auunla@sLing

NSRTIUNFADN 40% WiReniu Anduanududy 1,400 ppm (1,000+400 = 1,400 ppm) Liie

gorwen1sgaduingvesdnlnadeddnd annsmasiulain seauanududunialiasedmile

[y

SEAUNAIAUA A 1,000 ppm AADATZEZLIAINITIY

Phosphine concentrations (ppm)

2,500
2,000 ’_‘\\
1,500 \7 1 day
/s
1,000 - . . =—2 days
3 days
500
0 T T T T T 1
0 (PMm) 1 (AM) 1 (PM) 2 (AM) 2 (PM) 3 (AM)
Time (Day)

Figure 3 Average phosphine concentrations inside the maize stacks during fumigation

at the different times with ECO,FUME dosage 70 ¢/m® (1,000 ppm).
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2. Yszansamlunisnnanuuasvngaau

NANITNAABINUIINITIUAILAITIY ECO,FUME 8751 25 nSu/au.4. (350 ppm)
JeezIan 3, 4 wag 5 T 9991 50 nTu/av.a. (700 ppm) Seean 2, 3 wag 4 U kagans 70
nsu/aual. (1,000 ppm) seEgian 1, 2 wag 3 U Auszansamlunisminnaeenndnilne uway
waakla nsreznIsiasyAula (Table 7) dlensu 6 dUaithuuasta 2 viaunsaadasnads

\ay hidden infestation WUIINTsUNNTRTIMAENNTEEEIAITWNAITEATIN

Table 7 The survival of insects inside the maize stacks during ECO,FUME fumigation with

dosage 25, 50 and 70 ¢/m° at different times.

Dosages Times The number of insects survival (insect)¥
(g/m?) (Day) Sitphilus zeamais Tribolium castaneum
3 0 0
25 ¢/m? (350 ppm) 4 0 0
5 0 0
Not fumigated (control) 1,443 2,336
2 0 0
50 g¢/m? ( (700 ppm) 3 0 0
a4 0 0
Not fumigated (control) 1,358 1,853
1 0 0
70 ¢/m? ( (1,000 ppm) 2 0 0
3 0 0
Not fumigated (control) 1,268 1,838

1 Mean of 4 replications.
Remarks ECO,FUME fumigation effectively control both insects in all stages as 100% therefore the result would not

be shown and data would not be statistical analyzed following DMRT
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