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Application of Internet of Things in Irrigation: A Review

LU Hongfei', WANG Tao"?, QIAO Dongmei®, SUN Jian'?,
WU Gangshan®, TIAN Chongfeng®, YAN Fang*, ZHEN Bo**"
(1. Jiangsu Vocational College of Agriculture and Forestry, Jurong 212499, China; 2. Jiangsu University, Zhenjiang 212013, China;

3. Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences, Xinxiang 453002, China)

Abstract: [Objective] The internet of things (10T) has been increasingly used to improve agricultural management
over the past decades, and the purpose of this paper is to analyze its development and shift in application based on
recent publications. [ Method] We used topics and keywords to search relevant publications in CNKI and Web of
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Science (WOS) databases. Endnote X9 and VOSviewer were used to sort out publication data, the number of annual
publications, affiliated institutions and research hotspots, from which we analyzed its development and shift.
[ Result] Application of 10T in irrigation has developed rapidly. Since 2011, CNKI and WOS have both seen a rapid
growth in publications in this area. We found 300 papers in CNKI in 2020, and 280 papers in WOS in 2021. In terms
of contributors, Hebei Agricultural University and Beijing Agricultural Intelligent Equipment Technology Research
Center topped the list in China, while in terms of journals, Water-saving Irrigation and Agricultural Mechanization
Research published the most in China. Before 2010, research in 10T in China focused on irrigation automation and
since 2011 this has shifted to intelligent irrigation, integration of water and fertilizer, intelligent agricultural
machinery, intelligent irrigation, and water saving. Internationally, Florida State University System and the
University of Florida led other institutions, and Agricultural Water Management and Sensors are the journals that
published more in this field. India, China, and America lead other countries in contributing papers, publishing 292,
220 and 184 respectively. Before 2010, the focus of 10T was agricultural production, water management and water
resources regulation, and since 2011, this has shifted to agricultural production and its environmental footprints,
regulation of water resources, application of irrigation technology, and intelligent irrigation. [ Conclusion] The
application of 10T technology in irrigation has shifted from automation intelligence. The future research will be to
optimize software and hardware of intelligent irrigation systems, reduce costs of irrigation equipment, big data
analysis and security, establish intelligent irrigation standard and training, set up efficient wireless transmission
networks, and implement intelligent irrigation and fertilization.
Key words: internet of things; automation; intelligent irrigation; bibliometrics; VOSviewer
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The Effects of Saline Water Irrigation on Soil Salinity and
Physiology of Greenhouse Tomato

MA Jiaying"?, WANG Xingpeng"?, WANG Hongbo™?, WANG Hairui *2, LI Zhaoyang*?"
(1. College of Water Conservancy and Civil Engineering, Tarim University, Alar 843300, China;
2. Key Laboratory of Modern Agricultural Engineering, Tarim University, Alar 843300, China)

Abstract: [Objective] Saline groundwater is a complementary water resource for irrigation in Xinjiang, but its
application needs calculated management. The aim of this paper is to study the impact of saline water irrigation on
soil salt content and physiology of greenhouse tomatoes. [ Method] The experiment was conducted in southern
Xinjiang, and the crop was drip-irrigated using water with salinity at 2 g/L (T1), 4 g/L (T2), 6 g/L(T3) and 8 g/L (T4),
respectively. Fresh water irrigation was taken as the control (CK). The irrigation amount and irrigation frequency in all
the treatments were the same. In each treatment, we measured soil salt content and physiological indexes of the crop.
[Result] Vertically, soil salt content decreased along the depth, regardless of the treatments; horizontally, soil salt
accumulated in soil 20~40 cm away from the emitter. At the end of the growth period, salt accumulated
predominantly in 20~60 cm soil layer. Salt accumulation area increased with the increase in irrigation water salinity.
Irrigating with water salinity in 2~4 g/L promoted tomato growth and thickened its stems, despite of its insignificant
effects on dry biomass. Increasing water salinity to 6~8 g/L inhibited crop growth. When water salinity was 2 g/L,
the total chlorophyll and carotenoid contents in the crop maximized. When water salinity was greater than 4 g/L, a
large amount of active oxygen accumulated in organs exceeded the scavenging capacity of the protective enzymes.
Irrigation when water salinity was in 2~4 g/L improved both fruit yield and quality. [ Conclusion] Considering salt
distribution and plant growth, groundwater with salinity in the range of 2 to 4 g/L can be used as a complementary
water resource to irrigate greenhouse tomatoes in southern Xinjiang.
Key words: tomato; salt water; plant growth; leaf physiology; yield; quality
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