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Resear ch of network infor mation management system for high-throughput rice breeding
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Abstract: High-throughput rice planting experiments and phenotypic traits testing are the main methods in the research of rice molecular genetic breeding. In thisresearch, a
network information management system was designed based on the combination of RFID technology, database technology, and network technology to solve the problems of
wrong/delaying-recording, inconveni ent-searching/sharing and other issues during the acquisition of breeding information. The system efficiently improves the speed of rice planting
experiments.The research is based on the greenhouse potted rice automation conveying equipment in Huazhong Agricultural University, which consists of the automatic greenhouse,
the automatic irrigation system, the automated high-throughput potted rice planting and transmission system, and the rice phenotypic traits testing equipment. Its functionsinclude
potted rice breeding and cultivation, irrigation, transportation, scheduling, phenotypic traits testing, data recording in the phenotype of growth process, etc.This paper analyzesthe
network information management system, which is composed of RFID tags, RFID tag readers, networking software, and a database. RFID tags are placed on the bottom of each pot for
real-time identification of rice, and RFID tag readers are installed under the transport line to get needed information by a unique code assigned to each corresponding RFID tag. The
networking software, which could be accessed remotely, is built for the management of the rice breeding information and based on Visua Studio. The NET 2010 platform, programmed
with C # and JavaScript language, realizes data management and interaction with the SQL Server 2008 database platform. We conducted the system in the Browser/Server structure
with Windows platform. The mentionable point is that we added an ActiveX control in aweb page, which can realize reading and writing RFID tags remotely viaabrowser, whichis
only needed to visit the system and to achieve accesses, queries, updates and other operations about breeding information data through the remote PC.With the establishment of the
rice breeding information entity-relationship model, a unique code is proposed in this paper, including rice varieties and mutant libraries, generations of planting, sequential numbers of
current generations, sequential numbers of parental generations, and flags of genetic mutations. Each code corresponds with one pot of rice, and is stored in both the RFID tag and
database. According to the code, we can trace the family members of multi-generationa rice from the database and build the family tree of rice for experiments.The system remotely
realizes the real-time information management of breeding and rice mutant library planting trials. Tests in the planting area prove that the system is stable and reliable, and can improve
the efficiency of rice genetics and breeding experiments.
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