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ABSTRACT

The experiment on suitable rate of carbondioxide fumigation for controlling fungal growth and aflatoxin

contamination of high moisture maize was carried out at Naknon Sawan Filed Crops Research Center in October 1992,

The rates of CO, 0.5, 0.75, 1.0 and 2.0 kg/ton were used to fumigate the maize grain bulks precedingly covered by

plastic sheets. Four days after fumigation, it was found that all fumigation rates gave effective control on Aspergillus

flavus growth and aflatoxin contamination. Besides, grain quality and temperature in the bulks were not changed. The

non-fumigated grain bulks were severely infected by A. flavus while level of aflatoxin contamination and grain bulk

temperature were significantly increased.

Keywords: maize, aflatoxin, carbondioxide fumigation.
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Table 1 Percentage of vistble mold observed en maize kernel -

after C()2 fumigation.

Fumigation A. flavus™ A. niger' black
rate (2) ()
i om | s | v | et | et | ™
Initial 0 0 0 o 0
Control [0.1 +0.1[ 185 + 7.7 0 0.5+ 1.0 | 5.4+38
0.50 ] 0 0 0 2.1+ 1.1
0.75 0 0 0 ] 1.8+ 1.0
1.0 0 0 0 0 1.4 + 0.6
2.0 0 0 0 0 2.1+1.3

(1) Average from 5 replications (300 kernels/replication)

(2) calculated from damaged kernel only

(3) infected by Botryodiplodia sp.

Table 2 Percentage of infection and surface contamination with A. flavus
and A. miger in maize kernel after CO2 fumigation.

Fumigation A. flavus A. niger
rate
(kg./ton) Infection |Contamination| Infection |Contamination
Initial 1.3+ 34 | 100.0+00 | 03+ 1.8 94.0 + 8.0
Control |46.0 + 23.7| 100.0 + 0.0 | 43+ 67 | 1000 % 6.6
0.50 10.3 + 10.5] 100.0 + 0.0 | 0.0+ .0 | 31.0 +23.0
0.75 11.0 + 16.8| 100.0+ 0.0 | 0.3+ 1.8 | 61.0  24.3
1.0 9.3+9.3 | 160.0+ 0.0 | 1.0+ 3.0 | 40.0 +21.9
2.0 83+07 | 99.0+3.0 | 1.0+3.0 | 40.01+195

Control ﬁai"mfmmﬁﬂﬁgnv%raﬂ A. flavus ua A. niger
L'lT'tﬁwmsmulumﬁmmnﬁq@ Aaufiuan 1.3% uas 0.3%
Wadunisneans il 46.0% WAz 4.3% Lﬁa‘&fvuq@m‘mmaa
Iwwniefinasdnlnafisuie co, lugameng wuLiaf
n‘JL%aﬂaglwﬁ'm 8.3-10.3% L&S 0.3-1.0% Lﬁ'l‘lfu(Table 2)
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qaanfaIfuTIEuIes Kawashima et al (1990b) 7
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Table 3. Percentage of infection and surface contamination of Fusarium
moniliforme and Penicillium funiculosum in maize kernel after

CO2 fumigation.
Fumigation F. monilioforme P. funiculosum
rate
(kg./ton) Infection !Contamination| Infection |Contamination
Initial 45.7 + 22.8| 0.0+ 0.0 [12.0+10.1| 24.0 & 211
Control |12.3 + 102 0.0+ 0.0 [12.0+10.5 0.0 + 0.0
0.50 16.7 + 19.6| 7.0 + 9.0 1.0 £ 4.0 6.0 + 9.2
0.75 14.0 + 10.3] 9.0 + 13.7 1.0 + 3.0 1.0 + 3.0
1.0 16.0 + 17.2| 15.0 + 15.7 | 1.3 + 3.4 2.0 + 4.0
2.0 13.7 £ 19.7| 13.7+10.7 | 0.3+ 1.8 3.0 + 4.6

Table 4 Aflatoxin contamination in maizea after CO2

fumigation.
Fumigation Aflatoxin (ppb)®
rate
(kg./ton) Bi B2 G1 G2
Initial 0.4 + 04 ND ND ND
Control 16.6 + 2.5 ND ND ND
0.50 0.4 + 0.4 ND ND ND
0.75 0.9 + 0.2 ND ND ND
1.0 1.7 + 0.7 ND ND ND
2.0 28+28103+03|07+0.7|06%0.6

{1) Average from 2 replications

ND = non detected

uae Penicillium funiculosum WUINMTI8ANY co,
o EOR a w & ape

FuTnaaTwuTaniaesviia ld niiwie F. moniliforme

AvTmdnvAeddlUTinauRuaniu (Table 3)

& o - W |

2. mMsvniangasasfivuadamandu i1 lnaf
sy co_ludaren g wuhiimsdwilanvssanifin
wormmanFuRvauinas neummansasfiffunna e
0.4 ppb. waanInaaaswuamTARluITINMG 0.4-2.8 ppb.

P o A Py
lwanefinesdnalua Control fuSunmansfisuowanan-
o P ¢
Fu tfindiudls 16.6 ppb. (Table 4)

L al ] s 3 o ﬂv -
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& & a4 d a
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Table 5 Percentage of grain moisture content before and
after CO2 fumigation.

Fumigation Moisture content (%)
rate Samples
(kg./ton) ;1([: Average| Max. | Min. | Sd.
Initial 266 27.10 |[29.18 | 19.52 | 1.39
0.50 18 26.16 | 30.46 | 27.52 | 0.91
0.75 20 28.96 |=29.20|26.,79| 1.09
1.0 20 28.07 |29.20|27.21| 0.52
2.0 16 27.58 |29.88 | 23.48 | 1.75
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Temperature in grain butks (0C)
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Figure 1. Changes of temperature in grain bulks during CO2 fumigation.
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