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Abstract: Cold-region fruit trees encompass arbors and sub-arbors cultivated under open-field condi-
tions in cold regions, as well as shrubs and vines that are capable of thriving, flowering, and fruiting
normally with minimal winter protection measures. The cold region represents the northernmost area
for fruit cultivation in China, distinguished by harsh climatic conditions. The annual average tempera-
ture ranges from 3.2 to 7.8 °C, with summer (July) averages 22.9 °C. In winter (January), temperatures
plummet to —22.7 °C, and extreme minimum temperatures can reach as low as —45 °C. The frost-free pe-
riod typically extends for 110 to 150 days. This region includes several northern provinces of China,
covering approximately one-eighth of the country’s total land area. The region spans Heilongjiang, Ji-
lin, the northern area of Liaoning, the eastern four leagues of Inner Mongolia, the Bashang area of He-
bei, the northern area of Ningxia, the northwestern of Gansu, and the northern area of Xinjiang. Cold-re-
gion fruit tree resources exhibit remarkable cold resistance, forming a critical material foundation for
the development of novel cold-resistant fruit tree varieties. The National Field Genebank for Germ-
plasm Resources of Fruit Trees in Cold Region (Gongzhuling) serves as the most comprehensive region-

al repository in China for preserving cold-resistant fruit tree germplasm resources, with the widest spe-
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cies and largest quantity. By December 2024, the genebank had collected a total of 1609 accessions of
cold-resistant fruit tree resources, encompassing 14 families, 25 genera, and 95 species, including ap-
ples, pears, plums, apricots, hawthorns, cranberries, raspberries, gooseberries, seabuckthorns, kiwifruit,
and others. As a key national platform, the National Field Genebank for Germplasm Resources of Fruit
Trees in Cold Region (Gongzhuling) has provided substantial support to domestic institutions in scien-
tific research projects, application of achievements, variety breeding, academic publications, standard
formulation, and fruit production, playing a pivotal role in variety optimization and industrial upgrad-
ing. It has also contributed significantly to rural poverty alleviation and industrial revitalization. Over
the past two decades, the National Field Genebank for Germplasm Resources of Fruit Trees in Cold Re-
gion (Gongzhuling) has offered resource sharing and data services to 182 users nationwide, including
universities, research institutes, government agencies, enterprises, and farmers. It has cumulatively pro-
vided 4651 and 6865 instances of resource and information sharing services, respectively. These re-
sources have primarily been utilized for foundational research, variety breeding, industrial develop-
ment, rural revitalization, and science communication. The National Field Genebank for Germplasm Re-
sources of Fruit Trees in Cold Region (Gongzhuling) has supported more than 270 research projects, de-
veloped 49 novel fruit tree varieties, established 21 industry and local standards, obtained 5 national in-
vention patents, published over 150 academic papers, and released 39 books. Additionally, it has re-
ceived 22 provincial and ministerial-level scientific and technological awards. Furthermore, the Nation-
al Field Genebank for Germplasm Resources of Fruit Trees in Cold Region (Gongzhuling) has provided
12 specialized technical services, conducted 40 science communication activities involving 2181 partici-
pants, organized 52 technical training sessions for 3422 participants, and hosted 2195 visits and ex-
changes. The cumulative economic benefits generated exceed 130 billion CNY, significantly promoting
technological progress and economic development in the cold-region fruit tree industry. This article
presents a systematic review of the establishment and development history of the National Field Gene-
bank for Germplasm Resources of Fruit Trees in Cold Region (Gongzhuling), summarizes the current
status of collection and conservation of cold-region fruit tree germplasm resources as well as achieve-
ments in innovative utilization over the past two decades, and outlines future research directions. It
seeks to provide scientific references and guidance for the efficient utilization of cold-region fruit tree
germplasm resources and the sustainable development of the industry in China.
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Fig.1 National Field Genebank for Germplasm Resources of Fruit Trees in Cold Region (Gongzhuling)
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Table 1 Summary of conservation status of germplasm resources at National Field Genebank for Germplasm Resources of

Fruit Trees in Cold Region (Gongzhuling)

FFs # J& /L J& Ry Fif FEcE REREGE ENTEGE EAEIR G4
No. Family Genus/Subgenus Tree species Number  Number of Number of dom- Number of for-
of species accessions estic resources  eign resources
1 FE 7R} Rosaceae SRR Malus SESL Apple 12 507 430 77
)& Pyrus %4 Pear 4 249 242 7
WS &8 Crataegus 1114 Hawthorn 5 43 42 1
ZR)& Prunus ZE )& Prunus Z% Plum 6 198 194 4
Z)@ Prunus 150 )& Armeniaca 75 Apricot 3 90 90 0
I8 Prunus 8 NVJ& Cerasus ¥4k Cherry 4 15 13 2
s 1 21 21 0
Chinese dwarf cherry
28 )& Prunus Bk IV J& Amygdalus Hk Peach 1 1 1 0
fiii Bk Almond 1 1 1 0
2@ Prunus T1ZE 1 )8 Padus #8124 Bird cherry 1 2 2 0
ek & Sorbus 1E#k Sorbus 1 3 1 2
JEIHAEMK)E Aronia JRIIZEM Chokeberry 1 13 1 12
JEREE Amelanchier JE A Serviceberry 1 1 0 1
%A & Prinsepia Jwit% A Prinsepia 1 1 1 0
1% )8 Rosa H# 4 Rose 4 8 8 0
BT R Rubus W% Raspberry 9 58 14 44
Y5 E Fragaria HEE Strawberry 6 29 27 2
WY %% )& Duchesnea I AE Mock strawberry 1 1 1 0
2 TR JRHETJE Ribes HEEZE Currant 9 133 53 80
Grossulariceae 43 Gooseberry 1 3 5 1
3 WiMIFFl Elacagnaceae VVIilJE Hippophae VDIl Sea buckthorn 1 57 23 34
4 FLASFEE} Ericacae EAE & Vaccinium i Blueberry 5 45 3 42
5 BiBEBEAL Actinidiaceae BRIERL IR Actinidia BRIER Kiwifruit 3 35 35 0
6  HAFL Caprifoliaceac 2 4J& Lonicera ERAL 1 34 23 11
Blue honeysuckle
7 Hi%iFl Vitaceae HE R Vitis %) Grape 3 20 14 6
8  MEAEl Betulaceae &8 Corylus & Hazelnut 2 15 15 0
9  FAR{LER} Adoxaceae  FEIEJE Viburnum J¢3# Viburnum 3 9 2 7
10 %%l Moraceae )& Morus 3% Mulberry 1 8 8 0
11 #IBkEl Juglandaceae  ##kJE Juglans EFk Walnut 1 3 3 0
12 /iiFl Solanaceae IR & Lycium HIFE Goji 1 3 3 0
13 kTR TiWkFJ& Schisandra Fkr 1 2 2 0
Schisandraceae Chinese magnolia vine
14 /NBEFL Berberidaceae  /NEEJE Berberis /NBE Barberry 1 1 1 0
&t Total 95 1609 1276 333
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