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Design and Experiment of Automatic Irrigation Control System
Based on Soil Moisture Meter

Yue Xuejun Liu Yongxin Hong Tiansheng Wang Yefu Quan Dongping Chen Zhuliang

(College of Engineering, South China Agricultural University, Guangzhou 510642, China)

Abstract: In order to improve the efficiency of water utilization in mountain orchards, an automatic
irrigation control system based on soil moisture was designed. The system was composed of an S3C2440
ZigBee gateway, several CC2530 soil moisture sensing nodes and irrigation controlling nodes. In
addition, solar batteries were applied to provide extra power and recharge lithium batteries. Using the
self-organized ZigBee network, the gateway collected and updated soil moisture data to internet server for
decision support. Therefore, irrigation process was handled according to soil moisture. The system test in

a mountain orchard showed that the wireless network had a low packet loss rate (less than 15% ), and

o 44 % 1 T 2

maintained soil moisture in a suitable range (above 18% ) for plant growth.
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Fig. 1 Design chart of overall system
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Fig.2 Flow chart of system
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Fig.5 Hardware diagram of irrigation control node
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Fig.7 Control software flow chart of acquisition node
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Tab.1 Data of signal point communication-distance test

Diagram of experimental orchard

#i g /m Kk Bt Pl e R %
10 240 240 100
20 240 237 98.75
30 240 233 97.08
40 240 230 95.83
50 240 226 94.17
60 240 224 93.33
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Tab.2 Data of net communication-distance test

i /m Kok Kt U T %
10 360 358 99. 44
20 360 351 97.50
30 360 347 96. 39
40 360 340 94.44
50 360 328 91. 11
60 360 325 90.28
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Comparison of soil moisture under

different irrigation strategies
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