RO R 2 2R 2025,30010):406-413
Journal of China Agricultural University http: /zgnydxxb. ijournals. cn

SRR BT ABEMWERMBERGMUEZE CROBSERFEQITERAI]. fERILKXZZR, 2025,30010):406-413.

ZHAN Jinchuan, ZHU Wanbin. Design and application of a seed industry nanfan CRO service management platform based on big data and the Internet of
Things technologies[ J . Journal of China Agricultural University,2025,30(10) :406-413.

DOI: 10. 11841/j. issn. 1007-4333. 2025. 10. 31

ETFRHFEBOWEBENBEAROHILEECROREZERES
it 5 M

D I

CrrE Aol K2 e 24 B, bt 100193)

B E ABREBLRBEEXTHEEREGHRT EIAMA M RERYT F R B L FAK RS TR 53 I E K
O RIEAR AR BE LGSR E T EERY R T — A T RHIEAH IR A B K 69 2k & % CRO(Contract
research organization) IR -2 2 F &, FNT EHERNBERBFE LR, EE2HddEF A CROMS 245, AF R
FTREF FARGET RO EE HBERELSMERRENATHAEGAPETERE oW ERRE
m A ERAE N AT KBESH S EEARMREE B ERRRENRFRRTFER, FASEFTAEY
Bt A mtee Gt A REAY,CRORSATE TS F A= L EF Fib s, FNRS TR ES,
1 F AR FERA 0%, KRB KFERA15% ., AECROMEEILF S8 8 A TH IR EHEHRAT, A
FREAMRFTRI G AR HE MNEKFN 2R EBRRPRRRENERFAFTA AR, R HEF HaH
FA S AAEER

KR dFEFA; KPS CROBRSE; HIEM; ATHE

FES %S S382 XEHE  1007-4333(2025)10-0406-08 XHEFRERR A

Design and application of a seed industry nanfan CRO
service management platform based on big data and the
Internet of Things technologies

ZHAN Jinchuan, ZHU Wanbin®
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract To address the inherent challenges of traditional “migratory bird-style” southern breeding in Hainan
Province, which only facilitates the generation advancement of materials, suffers from low efficiency in cross-
regional collaboration, dispersed service resources, and extensive data management, this study focused on
the key stages of scientific breeding in Hainan’ s southern region, designed a CRO (Contract research
organization) service management platform for the seed industry’s southern breeding by leveraging big data
and the Internet of Things (loT) technologies. This platform realized a collaborative application with loT
technology, covering the entire CRO service chain of scientific research and breeding in Hainan’s southern
breeding. It established a full-life-cycle management system for scientific research and breeding from germplasm
resource selection, breeding test design, experimental field management, data collection and analysis to

research achievement transformation. By combining technologies such as precise environmental monitoring,
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crop phenotype monitoring, artificial intelligence, big data analysis, multi-level authority management, data

encryption, and blockchain traceability, it can achieve intelligent, refined, and efficient scientific research and

breeding in southern breeding. The application showed that the CRO service has unblocked the entire upstream-

midstream-downstream chain of the crop scientific research and breeding industry, realized the integration of

service resources, increased breeding efficiency by 30% , and improved achievement transformation efficiency

by 15%. The application of the nanfan CRO service management platform has effectively expanded the functional

boundaries of nanfan, extending from generation-doubling to the entire life-cycle of scientific research and

breeding, including germplasm resource introduction, gene editing, testing and evaluation, intellectual property

protection, and achievement transformation, thus promoting the transformation of scientific research and breeding

towards digitization and intensification.

Keywords nanfan breeding; software platform; CRO service; Internet of Things; artificial intelligence
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Fig. 1 System architecture of the seed industry nanfan CRO service management platform
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