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Abstract

Experiments were conducted to compare the distribution of phosphine in bins of 2300 m 3 (ca. 1000 t) when aluminum
phosphide was placed on the stack surface and on the floor. The bagged sorghum was piled to a height of 6 m. In the first
experiment, Detia blankets with 500 bags (9.69 kg AIP a.i./bin) were placed on the stack surface. Within 10 days, cumulative Ct
products of phosphine on the stack surface (B) and the floor (A) were 6916 and 6995 ppm d, respectively, with B/A being 99%. This
shows that the phosphine concentrations on the floor were 1% higher than these on the stack surface, and at the floor level, the
ratios of the highest to the lowest concentrations of phosphine were 90~98%; at the stack surface level were 90~96%. In
conclusion, differences in phosphine concentrations at the same level were less than 10%. Sampling for insects in the grain taken
on day 15 after fumigation showed 100% control. In experiment 2, phostoxin tablets (5.7 kg AIP a.i./bin) were applied to the floor in
bin 1. After 10 days, the cumu lative Ct products of phosphine beneath the roof (C), on the stack surface (B) and on the floor (A)
were 2300, 2410, and 2546 ppm d, respectively, with B/A being 95%. When Detia blankets with 300 bags (5.814 kg AlP a.i./bin) were
applied to the stack surface in bin 2, cumulative Ct products on levels C, B, and A were 3369, 3629, and 3751 ppm d, respectively,
with B/A being 97%. We conclude that when aluminum phosphide was placed on either the stack surface or the floor during
fumigation, the difference in phosphine concentrations between the stack surface and floor was less than 5%. Before fumigation,
laboratory-reared adults of Sitophilus zaemais Motschulsky and Tribolium castaneum (Herbst) were placed on the stack surface.
Results showed that they were 100% killed after fumigation in the two bins. Sampling for insects in the grain taken from bin 2
showed 100% control; however, in bin 1 it was 83.2%, due to a quick drop of phosphine concentration. We suggest that this drop
be further studied.
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Fig. 1 Profile of experiment bin. A: Floor, B: Surface of stacks, C: Roof, D: Door. Opening circle (
sampling lines.
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9.69kg ail ( 500 ) (ppm)
Table 1. Concentration of phosphine at various times after aluminum phosphate application to the surface of stacks in
sorghum hins at 9.69kg a.i./bin

Phosphine (ppm) on days following AlPapplication a®
eve 1 2 3 4 5 6 7 8 9 1 9
Mean®
B 1713 1500 1092 827 615 447 317 213 145 94 6916
A 1683 1493 1099 829 610 443 316 209 180 94 6995
L/H (%)@ B/A=99%
B 96 9 90 9 92 92 9 92 90 93
A 93 9 96 93 94 91 97 98 92 90

(1) Mean of 7 measurements (points) at level B (surface of stacks), and 6 at level A (floor).
(2) Ratio of the lowest to highest phosphine concentration among 7 points at level B, and 6 at level A.
(3) Cumulative Ct product.

9.69kg ai/ ( 500 ) ( |/ )
Table 2. Number of live insects obtained per liter of sorghum sampled before and after fumigation at 9.69 kg AIP a.i./
bin
Number of liveinsects™/| sorghum on days following fumigation
Insects 0@ 15 45 20
Control  Treatment Control ~ Treatment Control Treatment Control ~ Treatment
Rhyzopertha 02 01 10.9 0 6.7 02 01 01
dominica
Tribolium castaneum 03 02 25 0 09 0 13 01
Sitophilus spp. 06 02 97 0 07 0 15 0
Cryptolestes 55 26 73 0 133 04 10 0
ferrugineus
Oryzaephilus 01 07 02 0 01 0 0 0
surinamensis
Totd 6.7 38 30.6 0 21.7 06 39 0.2

(1) Mean of 40 grain samples.
(2) Before fumigation.

05 1.1 05
100%
0%( )
98.5 99.5%
100%
( ) 10 5
0
100%
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Table 3. Concentration of phosphine at various times after aluminum phosphate application to the surface of

stacks or to the floor in sorghum bins

Phosphine (ppm) on days following AlP application a® Ratioof Ct
Level @ 1 2 3 4 5 6 7 8 9 10 (ppmd)
Bin 1 AIP (Phostoxin) appliedto thefloor at 5.7 kg a.i./bin
C 674 593 443 216 122 89 65 51 34 25 2300 95¢
B 712 617 452 226 129 94 72 56 38 28 2410 95¢
A 756 638 466 240 142 106 80 62 41 30 2546 90®
Mean 714 616 453 227 131 96 72 56 38 28 2419
Bin 2 AIP (Detiabag) appliedto the surface of stacksat 5.814 kg a.i./bin
C 669 759 614 396 267 200 132 110 88 88 3369 93¢
B 716 806 675 426 285 220 149 121 98 86 3629 979
A 716 818 688 438 302 232 165 134 108 96 3751 90®
Mean 700 794 659 420 285 217 149 122 98 90 3583
PID® (%) 102 78 69 54 46 44 48 45 39 31 68

(1) Level A: floor, B: surface of stacks, C: roof.

(2) Ratio of phosphine concentration produced by phostoxin to Detia.
(3) Cumulative Ct product.

(4), (5), and (6) represent C/B, B/A, and C/A, respectively.

(%)

Table 4. Survival (%) of laboratory-reared insects placed on the surface of stacks in sorghum hins after fumigation

Dose (kg ai./bin) Tribolium castaneum

Sitophilus zaemais

Before After Before After
0 Control 100* 985 100 99.5
5.70 (Phostoxin 10 kg) Bin1 100 0 100 0
5.814 (Detia 300 bags) Bin 2 100 0 100 0
* Mean of 15 samples.
AC )
9.6%x 32.8 m 2300 90~98%
m? 2~10%
90% 10%
( Level B) Ct
7 1 product B A 6916 6995
96% ppmd 79 B/A 9%
7 96% ( ) Bin
4% 10 9 1 (©) Ct product
90% B( ) 2300 2410 2546 ppm d B/A
95% Bin2 C B A Ct product
90~96% 4~10% 3369 3629 3751 ppm d B/A 97%



(

)

Table 5 Number of live insects obtained per liter of sorghum sample before and aftert fumigation

Dose (AIPkg a.i./bin)

Insect Bin1 Bin 2 Control
5.70 (Phostoxin 10 kg) 5.814 (Detia 300 bags) 0
Before After Before After Before After
Rhyzopertha dominica 5.0 05 0.8 0 24 20
Tribolium  castaneum 0 11 43 0 88 14.0
Sitophilus spp. 39 0 05 0 8.0 24
Cryptolestes ferrugineus 33 05 1.0 0 4.1 9.9
Oryzaephilus 0.3 0 0 0 0.1 05
surinamensis
Totd 12.5 2.1 6.6 0 234 28.8
*Mean of 40 samples.
(B) 6 m
(A) 5%
2~3
A B Peng
Ct product 136 ppmd 5% (1980) 25 cm 410 cm
A B 122 ppmd
3%
70%
7.9 m
A
B 5%
A B 3% Peng et al., (1999a)
A B 2% 90 cm 3
Mulhearn et al. (1976) 86%
PP 75
x 45% 35 cm
37.5~22.5 cm
13~15m
(Fei et al., 1998)
(Peng et al., 1000 6.84~10.26
1999b) kg 5
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Distribution of Phosphine in Bins Storing Bagged Sorghum
After Application of Aluminum Phosphate

Wu-Kang Peng* Department of Entomology, National Taiwan University Taipei, Taiwan 106, R.0.C.
Teng-Kuei Lee, Jhin-Fang Liao Agriculture Council, 15 Hungchow South Road, Sec. 1, Taipei, Taiwan 100, R.0.C.

ABSTRACT

Experiments were conducted to compare the distribution of phosphine in
bins of 2300 m?® (ca. 1000 t) when aluminum phosphide was placed on the stack
surface and on the floor. The bagged sorghum was piled to a height of 6 m. In
the first experiment, Detia blankets with 500 bags (9.69 kg AIP a.i./bin) were
placed on the stack surface. Within 10 days, cumulative Ct products of
phosphine on the stack surface (B) and the floor (A) were 6916 and 6995 ppm
d, respectively, with B/A being 99%. This shows that the phosphine
concentrations on the floor were 1% higher than these on the stack surface, and
at the floor level, the ratios of the highest to the lowest concentrations of
phosphine were 90~98%; at the stack surface level were 90~96%. In conclusion,
differences in phosphine concentrations at the same level were less than 10%.
Sampling for insects in the grain taken on day 15 after fumigation showed 100%
control. In experiment 2, phostoxin tablets (5.7 kg AIP a.i./bin) were applied to
the floor in bin 1. After 10 days, the cumulative Ct products of phosphine
beneath the roof (C), on the stack surface (B) and on the floor (A) were 2300,
2410, and 2546 ppm d, respectively, with B/A being 95%. When Detia blankets
with 300 bags (5.814 kg AIP a.i./bin) were applied to the stack surface in bin 2,
cumulative Ct products on levels C, B, and A were 3369, 3629, and 3751 ppm
d, respectively, with B/A being 97%. We conclude that when aluminum
phosphide was placed on either the stack surface or the floor during fumigation,
the difference in phosphine concentrations between the stack surface and floor
was less than 5%. Before fumigation, laboratory-reared adults of Sitophilus
zaemais Motschulsky and Tribolium castaneum (Herbst) were placed on the
stack surface. Results showed that they were 100% killed after fumigation in the
two bins. Sampling for insects in the grain taken from bin 2 showed 100%
control; however, in bin 1 it was 83.2%, due to a quick drop of phosphine
concentration. We suggest that this drop be further studied.

Key words: bagged sorghum, phosphine distribution.



