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Fig. 1. The flow chart of fixed type and mobile carriage type sprayers
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Fig. 2. The structure diagram of the fixed-mounted sprayer
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Table 1. Results of water consumption test

Water consumption (ml)

Average water consumption

Sprayer type .
prayeryp 1 min 5 min 10 min amount (ml/min)
Fixed-mounted 2,059 9,610 19,391 1,973.0
Reciprocating 75 384 746 75.4
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Table 2. Timing test for amounts of water filling for the reciprocating sprayer

Time (s) 1 2 3 4 5 6 7 8 9 10
Test 1 125 251 372 510 690 813 958 1,069 1,200 1,381
Test 2 115 234 366 502 678 802 935 1,042 1,191 1,395
Test 3 120 237 377 503 670 822 936 1,039 1,193 1,377
Test 4 120 234 372 508 671 804 956 1,045 1,167 1,374
Test5 135 245 378 520 692 816 934 1082 1,171 1,393
Average fill water (ml) 123 240 373 509 680 811 944 1055 1,184 1,384

Average fill water (ml/min) 123 120 1243 127.3 136 1352 1349 1319 1315 138.4
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Table 3. Mobile speed test for the reciprocating sprayer

Graduation 30 40 50 60 70 80 90 100

Average travel time (s) 699 492 385 316 272 235 207 183
Average moving speed (m/s) 0.035 0.05 0063 0.077 009 0104 0.118 0.133
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Fig. 4. Results of battery voltage drop test for the reciprocating sprayer under a intermittent mode
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Fig. 5. Results of battery voltage drop test for the reciprocating sprayer under a continuous Mode
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Fig. 6. The Job’s tear plant on the cultivation shelf  Fig. 7. The Job’s tear root below the cultivation shelf
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Fig. 8. Chemical fingerprinting of Job’s tear roots both in soil culture and moist culture. The profile of
chemical constituents is similar but varied in the amount of each component
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Table 4. The metabolite component analysis on stability and representative of specific peak of Job’s tear
Taichung No. 3 root extract

Sample Soil Culture Mist Culture
Component RT (min) SD RT (min) SD
Peak 1 3.36 0.025 3.35 0.061
Peak 2 15.29 0.032 15.35 0.045
Peak 3 15.65 0.038 15.72 0.050
Peak 4 16.58 0.036 16.64 0.056
Peak 5 16.97 0.038 17.05 0.055
Peak 6 17.19 0.038 17.26 0.045
Peak 7 17.51 0.038 17.58 0.050
Peak 8 18.08 0.044 18.15 0.057
Peak 9 18.64 0.044 18.71 0.057
Peak 10 20.47 0.032 20.53 0.040
Peak 11 22.01 0.049 22.09 0.060
Peak 12 38.51 0.015 38.52 0.012
% SD % SD

Total Area Ratio
82.45 2.84 80.7 5.08

R FURAEAUR B BB S R o I R
Table 5. The metabolite component analysis results on absolute retention area of specific peak of Job’s
tear root extract

Sample Soil Culture Mist Culture
Component Area RSD Area RSD
Peak 1 70,306 0.126 81,323 0.731
Peak 2 393,388 0.045 833,223 0.179
Peak 3 127,868 0.105 42,131 0.038
Peak 4 94,253 0.325 94,940 0.739
Peak 5 123,651 0.214 138,083 0.106
Peak 6 1,091,590 0.056 913,569 0.112
Peak 7 935,477 0.044 1,707,913 0.230
Peak 8 547,058 0.060 571,574 0.551
Peak 9 188,783 0.097 270,373 0.555
Peak 10 182,700 0.124 261,883 0.174
Peak 11 122,294 0.059 155,693 0.496
Peak 12 151,294 0.193 310,481 0.598

Total Area 4,028,662 0.060 5,381,186 0.025
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Development of Mist Sprayers for Aeroponic
System *

Hao-Ming Wu?, Chin-Yuan Chang?, Yu-Hsin Chen® and Yun-Sheng Tien®
ABSTRACT

In this research, two types of mist sprayers combining associated equipments were
developed to establish a mist spray aeroponic system for growing medicinal plant. The
first type was mounted with high-pressure pump sprayer, fixed nozzle and pipeline to
deliver misted-water and mist-nutrient upward spray onto plant roots. The second type
was a fogging machine carried by an self-propelled trolley and reciprocated moving below
planting bed. The fogging machine could spray both mist-water and mist-nutrient upward
onto plant roots to achieve irrigation and fertilization. The results showed that water
saving capacity was more efficient in the reciprocating fogging system, that was only 1/27
to that of mounted high-pressure spraying system. However, the growth performance of
the tested Job’s tear was better in the latter. As compared with soil culture plants, better
growth performance and higher total metabolites content of Job’s tear (Coix lacryma, var.
Mayun) was grown from aeroponics system.
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