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Development of Plant Photosynthesis Automatic Monitor
Based on Infrared Gas Analysis

Shen Chunshan, Xia Yinzhao, Xiao Zongtao, Zhang Hao, Yang Zilong, Li Shaowen’
Anhui Province Key Laboratory of Intelligent Agriculture Technology and Equipment, School of Information &
Computer, Anhui Agricultural University, Hefei 230036, Anhui, China

Abstract The determination of physiological parameters of plant leaves is of great importance to the study of plant growth
and development. In order to realize the low-cost and high-efficiency monitoring of physiological parameters such as plant
photosynthesis, a monitor with automatic opening and closing and handheld leaf chamber is designed in this paper, which can
collect and manage experimental data by connecting nodes and computing nodes. The data collection such as CO,
concentration, air temperature and humidity, atmospheric pressure and real-time calculation of photosynthetic physiological
parameters are completed through the access node. The data storage and networked transmission of the human-computer
interaction interface and remote monitoring system are realized through computing nodes. The results show that there is no
significant difference between this instrument and similar monitoring systems abroad, and it can meet the requirements of
automatic monitoring of plant photosynthesis. In addition, the monitor has fast response to automatic monitoring of plant
physiological parameters, stable and reliable measurement results, and low cost. It plays an important assistant role in
monitoring crop growth and development, guiding crop fertilization, and preventing plant diseases and insect pests.
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1: base; 2: sermcurcu.lar plate; 3: upper blade cha.mbé?;
4: lower blade chamber; 5: control steering gear;
6: sliding plate; 7: sliding part; 8: mechanical main arm;
9: mechanical jib; 10: connector
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Fig. 5 Structure of the automatic opening and closing leaf
chamber. (a) Overall structure; (b) structure of the

drive assembly
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Fig. 6 Structure of the hand-held leaf chamber. (a) Overall
structure; (b) enlarged view of guide assembly;

(c) enlarged view of drive assembly
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Table 1 Parameters of the sensor

Name Model Measurement range Precision Operating voltage /V
Infrared carbon dioxide sensor JX-103 0-2000 mol/L +5%(FS) 9-24 (DC)
Temperature and humidity sensor SHT30 —40-85°C, 0% RH-100% RH +0.4°C, +3% 2.4-5.5(DC)
Blade temperature sensor LMT70 —55-155C +0.05°C 2-5(DC)
Flow sensor AWM3100V 200 cm/min +0.5% (reading) 8-15
Atmospheric pressure sensors BMP-280 300-1250 hPa 41 hPa 1.7-3.6 (DC)
Optical quantum sensors RY-GH 0-4000 pmol-m™*+s 0-50 uV/(pmol-m *+s) 0-2.5(DC)
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500 —0.023 —0.003 0.764 0.484
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