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Concentration change of carbon dioxide in stored wheat infected with
Rhyzopertha dominica in different population and time

WANG Dian-Xuan' ™  TANG Duo' ZHU Guang-You®

(1. School of Food Science and Technology, Engineering Research Center of Grain Storage and
Security of Ministry of Education, Henan University of Technology, Zhengzhou 450001 ,China;

2. School of Bioengineering, Henan University of Technology, Zhengzhou 450001, China)

Abstract The carbon dioxide concentration of sealed wheat bulk experimentally infected with Rhyzopertha dominica (F.)
at densities of 0, 2, 5, 10 and 20 adults per kilogram of grain was monitored at 25°C and 12% moisture content over a
period of 180 days. The carbon dioxide concentration of wheat without insects changed from 0.048% to 1.157% . The
carbon dioxide concentration of grain infected with two insects changed from 0.048% to 9.910% . The carbon dioxide
concentration generally went up with increasing insect density but not in a linear fashion. In fact, the relationship between
carbon dioxide and time for the same density of the insects was an “S” shaped curve. The results indicate that change in
carbon dioxide concentration was directly related to the number of insects and time. Monitoring carbon dioxide could be a
way of monitoring insect abundance in stored grain.
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Table 1 The carbon dioxide concentration in container that stored wheat infected with
lesser grain borer in different density of adults at 25°C (% )
] (d) 0 3k/kg 2 3k/kg 5 3k/kg 10 3k/keg 20 3k/kg
Time(d) 0 adult/kg 2 adult/kg 5 adult/kg 10 adult/kg 50 adult/kg

0 0.048 £0.001 a 0.048 +0.002 b 0.048 0. 001 ¢ 0.048 £0.001 d 0.048 £0.001 e
5 0.066 +0. 006 a 0.092 +0.004 b 0.165 +£0.009 ¢ 0.252 +0.011 d 0.483 +0.024 e
10 0.093 £0.004 a 0.122 +£0.006 b 0.290 £0. 006 ¢ 0.462 +0.013 d 0.899 +0.032 e
15 0.116 £0. 006 a 0.168 £0.007 b 0.436 £0.013 ¢ 0.737 £0.020 d 1.433 £0. 056 e
20 0. 135 +0.008 a 0.261 £0.015 b 0.585+0.012 ¢ 1.043 £0.033 d 2.060 £0.077 e
25 0.172 £0.007 a 0.306 £0.010 b 0.754 £0.016 ¢ 1.372 £0. 040 d 2.743 £0.095 e
30 0.203 £0.009 a 0.390 £0.012 b 0.924 £0.019 ¢ 1.803 £0.052 d 3.371 £0. 126 ¢
35 0.235 +0.011 a 0.504 £0.020 b 1.117 £0.038 ¢ 2.174 £0.045 d 4.146 £0.152 e
40 0.267 £0.013 a 0.591 £0.016 b 1.358 £0.028 ¢ 2.518 £0.075 d 4.928 £0.154 ¢
45 0.304 £0.017 a 0.698 +0.020 b 1.599 +£0.053 ¢ 2.934£0.071 d 5.843 £0.142 ¢
50 0.326 +0.011 a 0.818 +0.034 b 1.902 0. 054 ¢ 3.476 £0. 120 d 6.720 £0.193 e
55 0.356 +0.010 a 0.909 +0.038 b 2.179 +£0.087 ¢ 3.949 £0.101 d 7.754 £0.212 ¢
60 0.385 +0.014 a 1.053 £0.030 b 2.522 +£0.074 ¢ 4.627 +0.138 d 9.082 £0.190 e
65 0.411 £0.016 a 1.160 £0.039 b 2.907 £0.115 ¢ 5.262£0.119 d 10.444 +0.285 e
70 0.446 +0.015 a 1.300 £0.052 b 3.225 +0.098 ¢ 5.892 +0.146 d 11.687 +0.315 e
75 0.478 £0.016 a 1.493 £0.041 b 3.614 £0. 142 ¢ 6.675 £0.169 d 13.153 £0.308 e
80 0.513 £0.019 a 1.703 £0.062 b 4.071 £0. 154 ¢ 7.538 £0.232 d 14.547 +0.383 e
85 0.541 £0.015 a 1.940 £0. 054 b 4.423 +0.174 ¢ 8.357 £0.307 d 16.094 +0. 436 e
90 0.572 £0.025 a 2.207 £0.064 b 4.745 £0.134 ¢ 9.331 +£0.386 d 17.739 £0.435 e
95 0.605 +0.020 a 2.525+0.078 b 5.351+0.152 ¢ 10.529 £0.425 d 18.634 +0.493 e
100 0.633 £0.024 a 2.766 +0.084 b 5.810 0. 177 ¢ 11.511 £0.375 d 19.253 +£0. 405 e
105 0.657 £0.025 a 3.045+£0.113 b 6.496 +0. 187 ¢ 12.750 £0.351 d 19.521 +0.362 e
110 0.693 £0.018 a 3.298 £0.105 b 6.871 £0.225 ¢ 13.840 £0.437 d 19. 830 +0.493 e
115 0.728 +0.025 a 3.680 £0.111 b 7.601 £0.273 ¢ 15.206 £0.432 d 20.065 +0.487 e
120 0.772 +0.035 a 4.074 £0.128 b 8.333 +£0.311 ¢ 16. 643 +0.499 d 20.208 +0.495 e
125 0.795 £0.027 a 4.502 £0.137 b 9.048 +£0.310 ¢ 18.197 £0.537 d 20.506 £0.435 e
130 0.825 +0.028 a 4.843 +0.157 b 9.918 +£0.324 ¢ 18.837 +0.482 d 20.456 +0.430 e
135 0.858 £0.024 a 5.309 £0.178 b 10. 694 £0.439 ¢ 19.237 £0.419 d 20.781 £0.433 e
140 0.902 £0.028 a 5.651 £0.214 b 11.461 £0.429 ¢ 19.581 £0.440 d 20.892 £0.397 e
145 0.936 +0.033 a 6.014 £0.242 b 12.452 +0.401 ¢ 19.870 £0.463 d 21.260 +0. 440 e
150 0.970 £0.041 a 6.539 +0.263 b 13.544 £0.437 ¢ 20.120 £0.395 d 21.586 £0.376 e
155 1.005 0. 048 a 6.939 +0.285 b 14.434 £0.422c¢  20.448 +£0.534 d 21.630 0. 507 d
160 1.029 +£0.048 a 7.461 £0.275 b 15.538 +0.535 ¢ 20.545 +£0.435 d 21.905 +0. 408 e
165 1.056 £0. 053 a 8.042 £0.344 b 16.741 £0.433 ¢ 20.953 £0.442 d 21.874 £0.376 d
170 1.084 +0. 050 a 8.568 £0.386 b 17.968 +0.427 ¢ 20.879 £0.462 d 22.063 £0.439 e
175 1.132 £0.051 a 9.191 £0.302 b 18.578 £0.467 ¢ 20.916 £0.384 d 22.099 +£0.453 e
180 1. 157 £0. 050 a 9.910 £0.435 b 19.021 £0.463 ¢ 20.894 +0.582 d 22.278 +£0.408 e

T R PR O I+ AR o IRAT B0 5 AR R R 5 A 2R [R] — I IR [m) 5 % B 22 53 3% (P <0.05) .

The data in the table are mean + SD, and followed by different letters in the same row indicate significantly different between

different density of adults in the grain at same time at 0. 05 level.
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Fig.1 The change of carbon dioxide in different adult density and time in wheat container
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Fig.2 The change of carbon dioxide in container infected 10 adults per kilogram of wheat in different time
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