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Open—-top SO, Fumigation Device Designed for Rice Field Experimentation
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(1. College of Resources and Environment, Qingdao University of Agriculture, Qingdao 266109, China;2.College of Environment and Safety
Engineering, Institute of Envir. Ecology & Agriculture Information, Qingdao University of Science and Technology, Qingdao 266000, China)
Abstract: Most experimental work on the effects of air pollutants on plants has been carried out in laboratory or greenhouse growth chamber.
In such facilities, the microclimate strongly differs from the field. As there was a strong interaction between climatic factors and the uptake
and effects of air pollutants, it was hard to extrapolate observed effects in these facilities to field situations. Field studies of the effects of pol—
lutants on crop were carried out in an open—top chamber to overcome such problems. The construction and operation of the open—top fumiga—
tion system for exposing rice to control concentrations of sulphur dioxide was devised according to the fumigation conditions which should be
controlled in the field of manual fumigation experiment. SO, concentration and the spatial variability in exposure concentrations at different
points inside the fumigation device were detected by QRAE-PLUS Multi—gas monitor. And standard deviation and variation coefficient of SO,
concentrations were used to test spatial variability in exposure concentrations inside the fumigation chamber. Results showed that standard
deviation and variation coefficient of SO, concentrations was less than 1 and 10% respectively when the point was 120 cm from ground in the
fumigation experiments with the open—top fumigation device. Therefore, there was a reasonably uniform distribution of SO, concentration, and
the device was feasible to be used to study the impact of SO, pollution on rice in field.
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Figure 1 Photo of fumigation device
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Figure 2 Distribution of detection points in the fumigation
chamber( A,—As,B,-Bs, and C,—Cs indicate different

detection points at the same level of height respectively. )
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Table 1 Concentrations of SO, and their variation for detection points inside the fumigation chamber

(A1=As,B—Bs, and C;—C; indicate different detection points at the same level of height respectively.)

S Rilp=t 0~20 cm 35 20~50 cm 56 50~80 em X5 80~120 cm 46 120~150 em X5
SO, ¥ NO.1 NO.2 NO.3 NO4 NO.I NO2 NO.3 NO.4 NO.I NO.2 NO.3 NO.4 NO.I NO.2 NO.3 NO.4 NO.I NO2 NO.3 NO.4
Ay 346 6.07 8.06 13.77 330 592 7.88 1359 3.14 576 7.770 1277 2.83 537 7.62 1199 233 458 696 10.18
A, 351 6.3 811 1421 332 597 791 13.64 3.17 578 7.83 1288 2.85 534 7.64 1207 238 4.61 696 10.76
A 348 6.13 8.09 1442 351 594 809 1393 325 573 7.85 13.19 288 542 764 11.83 243 4.63 699 1181
Ay 353 6.18 8.14 1393 340 6.05 798 1403 327 586 7.88 1322 293 544 7.72 1238 243 4.61 694 11.12
As 359 6.5 8.19 1474 343 6.13 8.01 1429 327 586 791 1327 293 550 7.62 1194 267 4.69 7.02 11.15
B, 338 581 804 1361 327 573 7.85 1340 3.09 552 741 1147 280 526 7.43 11.75 225 458 6.62 1047
B, 335 592 801 1364 3.19 578 7.77 1351 275 529 756 1233 270 4.61 641 12.12 191 3.80 6.13 10.55
Bs 332 589 798 13.77 3.17 550 7.75 1390 2.67 537 775 1246 2.64 4.63 6.44 1207 194 377 6.10 10.58
By 353 6.3 8.19 14.06 346 599 8.04 1400 270 534 780 1256 2.64 4.66 652 1204 194 380 6.18 10.50
Bs 359 6.23 825 1400 343 6.10 801 1437 332 733 7.75 1510 246 547 730 15.16 230 471 6.65 12.12
C 348 6.13 8.66 13.72 330 594 6.67 1275 3.17 5.78 7.80 1272 285 537 746 1194 225 592 694 10.63
C, 351 6.15 851 1408 332 599 7.75 1359 3.14 584 804 1133 280 534 7.70 12.04 236 4.61 9.11 14.19
Cs 353 639 819 1461 351 592 793 1390 335 631 555 1290 3.01 542 7.77 1228 241 458 694 12.20
Cy 353 620 8.19 1437 338 6.02 7.80 1400 322 584 7.85 1335 288 544 780 1233 238 455 691 12.64
Cs 361 6.18 835 1495 340 6.20 811 1427 325 592 791 1324 296 550 7.85 12770 222 455 7.62 11.12
SEHME 349 6.1 820 14.13 336 595 7.84 13.81 3.12 5.84 7.64 12.85 281 525 7.39 1231 228 453 694 1133
% 351 613 819 14.06 3.38 597 791 1390 3.17 578 7.80 12.88 2.85 537 7.62 12.07 233 458 694 11.12
PfEZ 009 014 0.19 042 0.10 0.17 034 042 022 049 0.60 087 0.15 033 051 082 021 051 072 1.08
ARSEEE 246 236 227 295 3.10 290 439 301 7.19 838 7.82 6.78 518 621 6.85 6.69 921 11.30 1041 9.54
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