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Progress of collection, conservation and innovative utilization of Malus re-

sources in the National Pear and Apple Germplasm Repository (Xingcheng)
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Abstract: Apple is a deciduous plant in the genus Malus of the Rosaceae family. Its origin and evolu-
tion differs due to different ecological geography. Generally, there are five gene centers with obvious
boundaries in Southeast Asia, Central Asia, West Asia, Europe and North America. It has a long history
of cultivation. As early as 2000 years ago, there were literary records about apple cultivation. China’s
Malus germplasm resources are abundant. There are 17 species native to China, which provides an im-
portant material guarantee for the development of apple industry. China attaches great importance to the
collection and preservation of apple germplasm resources, and systematically investigated the Malus
germplasm resources in Xinjiang, Sichuan and Guizhou in 1959, 1982—1984 and 1983—1989, respec-
tively. China began to build a special apple conservation repository in 1979, “The National Pear and Ap-
ple Germplasm Repository (Xingcheng)”. The repository was constructed by the Institute of Pomology
of the Chinese Academy of Agricultural Sciences, as a comprehensive apple protection repository, and
was completed in 1989. In addition, four local special resource repositories have been set up in Kun-
ming, Yili, Gongzhuling and Luntai. “The National Pear and Apple Germplasm Repository
(Xingcheng)” has the most preserved Malus germplasm resources in China, and plays an important role

in the preservation, innovation and utilization of apple resources. Since 2005, “The National Pear and
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Apple Germplasm Repository (Xingcheng)” has cooperated with the researchers from the above four re-
positories and organized at least one investigation of apple resources every year, and has collected more
than 1000 apple accessions. By December 2024, 2300 Malus germplasm accessions had been collected
and preserved. More than 20 excellent materials were selected through the evaluation of apple fire blight
resistance, fruit polyphenol content, aroma substance and sugar and acid contents. Using the selected ma-
terials, more than 200 hybridization combinations have been performed in the past 10 years, and more
than 30 000 hybrid offspring have been created. In terms of shared utilization, “The National Pear and
Apple Germplasm Repository (Xingcheng)” has provided more than 6000 shared utilization times to In-
stitutes of Crop Sciences of the Chinese Academy of Agricultural Sciences, China Agricultural Universi-
ty, Northwest Agriculture and Forestry University, Shandong Agricultural University, Institute of Bota-
ny of the Chinese Academy of Sciences and other universities and research institutes, as well as cooper-
atives and enterprises in Liaoning, Shaanxi, Henan and other places. It has provided materials for basic
research on the origin and evolution, quality improvement, and gene mining, promoted the high-quality
development of apple industry, and played an important role in rural revitalization. In this paper, the
conservation status of Malus germplasm resources in “The National Pear and Apple Germplasm Reposi-
tory (Xingcheng)”, the supporting role in basic research, and the progress made in innovative utilization
were introduced, and the future research focus was prospected, in order to provide reference for the
high-quality protection, efficient utilization and industrial support of apple germplasm resources.
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Fig. 1 The National Apple Germplasm Repository
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Table 1 Part of the excellent apple germplasm excavated

e SR

Fre BHEARR FKH TR A E
Year of . . s
No. Resource name Type . Main characteristic Utilization value
collection
1 T W7k 2013 RILZ MV BB AE N DREE R T R B TR 4
Duanzhigunzi (Malus robusta) Landrace High content of polyphenols in Can be used as functional fruit or breed-
fruit ing parent
2 BRI 1# W7k 2013 RLZ MV BB AIAE R DRETE R i I R B TR A
Bandayulenggunzi 1# Landrace High content of polyphenols in Can be used as functional fruit or breed-
(Malus robusta) fruit ing parent
3 "R o7 aAr 2013 PSR RUAAT PR B SRR i ik SR A
Xiangguo (Malus domestica subsp. Landrace Aromatic flavor of fruit Can be used as the breeding parent of fra-
chinensis var. xianggoe Li. Y.N.) grant varieties
4 KT WA 2013 SIS BRI AR AR R A SR A
Binzi (Malus domestica subsp. Landrace Aromatic flavor of fruit after Can be used as the breeding parent of fra-
chinensis var. binzi L1 Y.N.) storage grant varieties
5 SR ZMA BUEVE 2012 {9 T P A
Malus zumi ZM-4 (Malus zumi) Wild species Salt tolerance Can be used as salt-tolerant rootstock or
breeding parent
6  fHH45 W7 & 2009 P o AR AP R A B A P A
Daogua 4# (Malus halliana) Landrace Strong stress resistance Can be used as resistant rootstock or
breeding parent
7 =0T HPAETEE 2007 P, R & B AR PUE R AR ThRETE R AT KB
Sanjiangfang Malus baccata Wild species Stress resistance and high content FpEAR
(Malus baccata) of polyphenols in fruit can be used as stress resistant rootstock,
functional fruit or breeding parent
8 FIHAKFTL S W7 A 2013 PP AR R AR B B MR A
Xiajinggoupingding 1# Landrace Strong stress resistance Can be used as resistant rootstock or
(Malus robusta) breeding parent
9 {EEAELL 7R 2005 REGEERCEER AN IRENE R T AR E R R A
Denqin Huahong (Malus asiatica) —Landrace High content of vitamin C in fruit Can be used as functional fruit or breed-
ing parent
10 k4= B A A RIYEER CE RS A I RENE IR T R EE R R A
Zhanxuan 4# (Malus domestica) Cultivar Unknown High content of vitamin C in fruit Can be used as functional fruit or breed-
ing parent
11 PR HPAEBHE 2009 RIYEER CE RS A I RENE IR T R EUE R oR A

Wulenglongdonghaitang
(Malus kansuensis)

Wild species

High content of vitamin C in fruit

Can be used as functional fruit or breed-
ing parent
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A. Duanzhigunzi (High content of polyphenol); B. Bandayulenggunzi 1# (High content of polyphenol); C. Binzi (Aromatic resources); D. Xiang-

guo (Aromatic resources); E. Xiajinggoupingding 1# (High content of nutrient); F. Wulenglongdonghaitang (High content of nutrient).
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Fig.2 Part of apple characteristic resources
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Fig.3 New ornamental crabapple cultivars
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