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Abstract: Strawberry is one of the most economically important crops in protected horticulture in Chi-
na and a typical asexually propagated species, whose sustainable industrial development relies heavily
on the stable supply of healthy nursery plants. Currently, China's strawberry nursery sector is still domi-

nated by small-scale and decentralized propagation systems, resulting in unclear plant origin, frequent
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virus transmission, uneven plant quality, and difficulties in achieving standardized and large-scale pro-
duction. These issues have become major constraints on the modernization and branding of the straw-
berry industry. In contrast, the United States has established a highly integrated strawberry clean plant
system through the combination of the National Clean Plant Network (NCPN), regionally differentiated
and hierarchical propagation, and government-led certification and regulatory supervision. This system
is characterized by virus elimination and testing at the source, multi- level regionalized propagation,
mechanized large- scale production, and standardized traceability management, ultimately achieving
both “clean plant sources” and “clean propagation processes”. Taking the California strawberry nursery
system as a representative example, “virus-free nuclear stock plants (G1)” are produced and maintained
within high-isolation NCPN clean plant centers following thermotherapy and comprehensive pathogen
testing. These nuclear plants serve as the primary source of propagative material with the highest health
status. Certified nurseries subsequently propagate G1 plants under strict isolation and management con-
ditions to establish G2 foundation plants. Under the supervision of the California Department of Food
and Agriculture (CDFA), further propagation is conducted in registered nurseries to produce G3 regis-
tered plants through mandatory registration, inspection, and multi-round pathogen testing. Finally, G3
plants are multiplied in production nurseries to generate G4 certified plants, which are supplied for com-
mercial strawberry fruit production. Throughout the entire process, government certification, labeling,
and traceability systems ensure clear health classification, origin transparency, and regulatory compli-
ance. Based on a systematic review of the U.S. operational mechanisms and practical experience, this
paper analyzes the structural advantages and key constraints of China's strawberry nursery industry and
proposes a development pathway with Chinese characteristics. Futhermore, it is recommended that Chi-
na establish a national clean plant network relying on existing testing and research platforms, construct
a regionally coordinated multi-level propagation system by integrating climatic and facility advantages,
and promote pilot implementation of certification, labeling, and traceability mechanisms in major nurs-
ery regions. Through these measures, a three-in-one nursery system comprising a “national network +
regional leading enterprises + certification supervision” can be established, facilitating the implementa-
tion of the Seed Industry Revitalization Strategy in the strawberry sector and providing a reference for
building a national clean fruit plant network.

Key words: Strawberry; Healthy nursery plants; National clean plant network; Certification system;

Nursery standardization
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Fig. 1 Schematic diagram of the grading and breeding of characteristic crops in the United States
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Structure and sources of california strawberry propagation system (G1 - G4)**
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G level Terminology
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Origin and breeding routes
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Nuclear stock
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Foundation stock

G3 T O A0
Registered stock

2 P A BT R AL (K T BEAR R IR AR, 2T NCPN 5 i e 125 20 A 775 vh O, A FPS
Mother stock materials or their progeny that have undergone heat treatment and virus testing and are free of
disease are located in the highest isolation level plant clean centers of the NCPN, such as FPS
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G1 seedlings are propagated in open fields at low-altitude nurseries far from fresh fruit production areas by
certified nurseries such as Lassen Canyon. Isolated planting, standardized cultivation management, and con-
tinuous virus detection are implemented to maintain the health of the mother plants. A considerable number
of G2-level basic seedlings are thus formed
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Under the supervision of CDFA, the second round of propagation is carried out in low-altitude registered
nurseries (also known as expansion nurseries) far away from the fresh fruit production areas. It is required
to follow the CDFA-certified strawberry propagation standards, go through the registration and testing pro-

cedures, and pass multiple rounds of testing. A large number of G3-level registered seedlings are produced
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Move G3 to high-altitude or low-altitude production nurseries for large-scale propagation of the final G4-

certified seedlings for the production of fresh strawberries
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Fig. 2 Nursery growing practices low plastic tunnels (left) and daughter plant production in space

between mother plants (right)"”
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