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Use of Phosphine Fumigant to Control Stored Product Insect Pests in Stored Maize
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Abstract

Phosphine fumigation in stacks of maize under gas-proof sheets was carried out to study the
concentration and effectiveness of phosphine during fumigation against all stages of Rhyzopertha dominica
(Fabricius) and Tribolium castaneum (Herbst). The treatment was applied with 1 (T,), 2 (T,) and 3 (T,) tablets of
aluminium phosphide per ton of maize and control treatment (T,). The experimental design was CRD, with 4
replications. The fumigation continued for 7 days. The experiment was carried out in laboratory of Postharvest
Technology Research and Development Group, Postharvest and Product Processing Research and Development
Office and warehouse of Betagro Agro-group Public Co., LTD, Lop Buri province during the year 2006-2007. The
results on effectiveness of phosphine in maize fumigation showed that no insects of any stages were alive at 3
tablets per ton but larva pupa and adult stages of R. dominica could survive in 1 and 2 tablets per ton. The result
on phosphine concentration measurement indicated that the maximum concentration was obtained after
fumigation 1 day in all treatments after that the concentration dropped very rapidly. At the end of 7" day, the
concentration of phosphine was 150 ppm in the stacks of maize at 3 tablets/ton dosage, whereas only few amount
of phosphine was present in stacks at 2 tablets/ton dosage and none was found at 1 tablet/ton dosage. The result
showed that maize was highly sorptive. Literally, it could absorb large quanities of phosphine, causing the
concentration of free phosphine inside the enclosure dropped very rapidly. The recommendation of maize
fumigation is 3 tablets/ton dosage because 1 and 2 tablets/ton dosage were not effective to all stages of
Rhyzopertha dominica (Fabricius) and Tribolium castaneum (Herbst).
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Table 1 Mortality of two insect species after fumigation of maize with aluminium phosphide at different dosages

for 7 days.
Dosages % Mortality
(tablets/ton) Tribolium castaneum Rhyzopertha dominica
Eggs Larva Pupa Adult Mean Eggs Larva Pupa Adult Mean
T, (1 tablet) 100”100 100 100 100 100a” 98.25a 99.00a 92.25b 97.73
T, (2 tablets) 100 100 100 100 100 100a 99.75a 100b  100a 99.94
T, (3 tablets) 100 100 100 100 100 100a 100a 100a  100a 100
T, (Control) 0 0 0 0 0 Ob Ob Ob Ob 0
CV% 0.3 6.8 4.7 3.9

“Mean of 4 replications.

“Common letter following column indicates no significant difference at 5% level by DMRT.

AN UTaI g aa Wy
v v o A Ao Yy . o YR ¥ o Py o H

pondnduesianeanuninlfuanddu Figure 1 Inednpondndugegalindanissuuda 1 54 aniuaas
dnduazanainenegmniza uazilansunmuANIggy 7 41 n9sudn 3 Wa/su anududusesinmeanumvaset 150

1o =3 o v ;3 23 ) A ol =3 ¥ o =3 o 1 24 al) A 1
ppm  wAidman 2 Wesiu Anndnduresinalestuvaesy eadnides uazdmna 1 Wasiu linufiraveaiumaesg
nelunesiisn azwiulddnanudnduresinaeanuninlireudenn enaiatuiiaminfdninaresdniesgadu
Araneaiuenld fnlianududuresinaneailunialunemsuanadet19emiis Bank (1993) $1E91U9IN90RAILD
pdindurasinaeafiufaluliasannisgaduresananNaINERses seitneINIgadufingazinnyeiastua
ALANINNIUATVBINRANA N AT

1000

900 \

800

600 -\

500 \ —e@— Treatment 1

\'\ \ —m— Treatment 2
400 \-\ '\\ —aA— Treatment 3
300 e \-\ \\
200 \\ \-\-\ \
100 \-

phosphine concentration(ppm)

Time(Day)
Figure 1 Average phosphine concentrations in maize stacks during 7-day fumigation with aluminium

phosphide.
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