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Design and Experiment of Split-type Substrate Filling Machine
for Vegetable Plug-tray Seedling

YANG Jun' LIU Ying' LI Zhiguo' ZHANG Haijuan® ZHOU Yongke’
(1. College of Mechanical and Electronic Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Xi’an Agricultural Machinery Supervision and Extension General Station, Xi’an 710065, China
3. Yangling Tianhe Machinery Co. , Ltd. , Yangling, Shaanxi 712100, China)

Abstract: Due to the low mechanization and standardization level of the vegetable seedling and the lack
of germinated-seed assisted planting machine in the small and medium-sized seedling factory of China, a
simple split-type substrate filling machine for factory vegetable plug-tray seedling was developed. It
mainly included five parts: stirring sub-system, discharge sub-system, tray transmission sub-system,
screeding sub-system and control sub-system. The test results showed that it can successively finish the
pre-wetting stirring, discharging, plug-tray filling and scraping on the plug-tray, and further digitally
display the temperature and humidity, pH and EC values of the pre-wetting seedling nursing substrate.
When the diameter of the hole in the bottom of the discharge port was 34 mm, the rotation speed of the
double helical substrate-distributing roller was 80 r/min, and the moving speed of the conveyor belt was
0.44 m/s, the machine had the best performance in the plug-tray filling, reaching 99.05% . At this
time, the filling efficiency was 300 plug trays/h, and the selected sensor can digitally show the
temperature, humidity, pH and EC values of the substrate so that large quantities of standardized factory
seedlings can be achieved.

Key words: vegetable; factory seedling; substrate stirring; plug-tray filling
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Fig. 1  Substrate filling machine on plug-tray
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Fig.2  Stirring mechatronics sub-system
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Fig.3  Schematics of discharge sub-system
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Fig.4 Schematic of force balance of substrate unit
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Tab.1 Design and results of experiments
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