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Progress of collection, conservation and innovative utilization of Vitis amu-
rensis Rupr. resources in the National Field Gene Bank for Amur Grape-
vine (Jilin)
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LU Wenpeng’
(Institute of Special Animal and Plant Science of CAAS, Changchun 130112 China)

Abstract: Vitis amurensis Rupr. is a wild fruit tree belonging to the genus Vitis within the family Vitace-
ae, native to Northeast China, North China, the northern part of the Korean Peninsula, and the Russian
Far East. Vitis amurensis is the most cold-hardy species among Vitis plants, with its canes tolerating tem-
peratures as low as —40 °C and its roots surviving temperatures between —14 °C and —16 °C. It exhibits
strong resistance to powdery mildew, white rot, anthracnose, and black rot, making it a precious re-
source for resistance breeding in grapes both domestically and internationally. Northeast China and the
Russian Far East are the regions with the richest distribution of wild Vitis amurensis resources. Follow-
ing the successful domestication and cultivation of wild Vitis amurensis, China has become the only
country with large-scale cultivation of Vitis amurensis and the most active in its utilization for breeding.
The National Field Gene Bank for Vitis amurensis (Jilin), established by the Institute of Special Animal
and Plant Sciences, CAAS, is a national-level repository in China dedicated to the professional conser-
vation of Vitis amurensis germplasm resources. By the end of 2024,the repository had preserved 445 ac-

cessions of cold-hardy grape germplasm resources, primarily Vitis amurensis, including 372 accessions
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of wild Vitis amurensis resources,making it the largest repository of Vitis amurensis germplasm in the
world. Chinese research institutions have utilized Vitis amurensis resources for germplasm innovation,
breeding over 30 cultivars of Vitis amurensis and interspecific hybrid grapes,providing excellent culti-
vars for viticulture and wine production in cold regions of China. The Institute of Special Animal and
Plant Sciences, CAAS, has selected and bred 17 cultivars of Vitis amurensis and V. amurensis X V. vinif-
era hybrids. Among them, Beibinghong is the world’ s first excellent cultivar capable of producing ice
red wine through direct pressing, initiating the history of ice red wine production in China. In collabora-
tion with the Shandong Academy of Grapevine,the National Grape Germplasm Repository (Vitis amu-
rensis) conducted research from 2019 to 2022 using 25 accessions of Vitis amurensis germplasm, in-
cluding Zuoshan-1. This work completed the whole-genome sequencing and assembly of Vitis amuren-
sis ‘Zuoshan- 1, compared the evolutionary relationships and chromosomal structural variations
among East Asian (represented by V. amurensis), Eurasian (represented by V. vinifera), and American
(represented by V. riparia) species, and analyzed the sex-determining genes in Vitis amurensis resourc-
es. This article briefly introduces the current status of the collection, conservation, and utilization of Vi-
tis amurensis germplasm resources in China, summarizes and reviews the research progress made by
the National Grape Germplasm Repository (Vitis amurensis) in the secure conservation and effective uti-
lization of these resources, and provides prospects for future research and utilization directions of Vitis
amurensis germplasm.
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Table 1 Overview of the preservation of 445 cataloged grape germplasm resources in the National Field Gene Bank for

Amur Grapevine (Jilin)

feil ol 5 473 4t et ol o 473 4t

Origin Number of germplasms || Germplasm type Number of germplasms

A R T 249 L1 2 B A B 372

Heilongjiang, China Wild resources of Vitis amurensis Rupr.

GRS 122 L AR P 452 10

Jilin, China Wild selection and intraspecific hybrid varieties of Vitis amurensis Rupr.

PR T 29 TR i) 4% 52 0 2 i A 25

Liaoning, China Interspecific hybrid varieties

EEIECEIE) 12 B A 4 2

Hebei (Including Eurasian grape varieties

Beijing), China Hz 32
Strain

o 4 5 8 AR 4

Inner Mongolia, China Genetic material

%% 1 Russia 18

[ The United States 7

it Total 445 AT Total 445
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Table 2 Some superior grape resources screened by trait identification and evaluation

PSR BHIRA £ BHIRAL TR

Origin Number of resources Name of resources

H S8 ¥ £ 1€ Natural bisexual flowers 1 XK Shuangqing

VY £ 44 Tetraploid 4 4N1,4N2,4N3,4N5

B Resistant to downy mildew 12 Wa 3, AT LA, 086940,087219,089310,089313,089302,200418,
200425,8558825,8558831
Hasang, Gongzhubai, Shuanghong, 086940, 087219, 089310, 089313,
089302, 200418, 200425, 8558825, 8558831

REER, SRR 6 JEUREL, ZEAR AL, A BR— 5, 463 1 %5, RS1409,RS1626

The grape cluster is large and has a high
sugar content

Beibinghong, Zuoyouhong, Gongniang No. 1, Huapu No. 1, RS1409,
RS1626
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Table 3 Breeding and utilization of amur grape resources

AR wE T A B MpERAL EAy #VE

Variety name Breeding method Parent Institute Year Notes

B i WKL 4458 B A < 1A %) rh ERHEB T 5T 1965 [i587

Beichun Interspecific Vitis vinifera ‘Muscat’ x Institute of Botany, the Chinese Academy Brewing
hybridization Vitis amurensis Rupr. of Sciences

Jear WR LA AE R 1117 & rh E RHE BT T 1965 (587

Beihong Interspecific Vitis vinifera ‘Muscat’ x Institute of Botany, the Chinese Academy Brewing
hybridization Vitis amurensis Rupr. of Sciences

Jex W1 2858 A < 1L i % wh ERL 2 BRI 7 P 1965 TR

Beimei Interspecific Vitis vinifera ‘Muscat’ x Institute of Botany, the Chinese Academy Brewing
hybridization Vitis amurensis Rupr. of Sciences

AER—5 WL 2858 HOB A< L AR LML e SR 5L 1973 PRI

Gongniang No. | Interspecific Vitis vinifera ‘Muscat’ x Institute of Pomology, Jilin Academy of Agricul- Brewing
hybridization Vitis amurensis Rupr. tural

ANR—S NyeS9 LA 6 < BUR A TR AL B B AR 5T BT 1973 BRI

Gongniang No. 2 Interspecific Vitis amurensis Rupr. x Institute of Pomology, Jilin Academy of Agricul- Brewing
hybridization Vitis vinifera ‘Muscat’ tural

AR H RS A Ll A rpE OB BRI T K AR 1975 PIPETE SR A

Shuangqing Seedling plant Vitis amurensis Rupr. Institute of Special Animal and Plant Science Hermaphro-

of CAAS; Changbaishan Winey Group ditic parent

Jeali— ATk L % o RO AR AR P T T T 1985 TR

Zuoshanyi Wild Vitis amurensis Rupr. Institute of Special Animal and Plant Science Brewing
domestication of CAAS

AR R R I 245 HERETE L8 27 LR ERARME R, o E AR AL Bk ST 1988 TR

Shuangyou Intraspecific Femal flowers in Vitis amurensis Jilin Agricultural University;Institute of Special Brewing
hybridization Rupr.xShuangqing Animal and Plant Science of CAAS

JEali Ligectlfea Ll 1 %) Hh AR B WE A BT 1991 TR

Zuoshan’er Wild Vitis amurensis Rupr. Institute of Special Animal and Plant Science
domestication of CAAS

~FEA e S ARG EHFHE TR LR B SR 5T BT 1992 (1R8]

Gongzhubai Interspecific Gongniang No. 2x Institute of Pomology, Jilin Academy of Agricul- Brewing
hybridization White banana grape tural

pyES TN 2R3 AL — 5K o ROL AR RS P T AT 1995 TR

Shuangfeng Intraspecific TonghuayihaoxShuangqing Institute of Special Animal and Plant Science Brewing
hybridization of CAAS

AL WA RS A =5 <R rp LM AL 2 e B B 1998 TR

Shuanghong Intraspecific TonghuasanhaoxShuangqing Institute of Special Animal and Plant Science Brewing
hybridization of CAAS

T R A8 Al o NTBIROX (T3 1200 R ARV A2 B s 77 1 58 i 1998 FRA T

Zuohongyi Interspecific (ZuoshanerxXiaohongmeigui) x Institute of Special Animal and Plant Science Brewing,
hybridization (73121xShuangging) of CAAS Juicing

FEAlar Rk 58 Gl Zx /N LD 79-26-18% Hh L AR By 7 BT 2005 RS0

Zuoyouhong Interspecific 74-1-326(73134x XKD Institute of Special Animal and Plant Science Brewing
hybridization (ZuoshanerxXiaohongmeigui)79-26- of CAAS

18x74-1-326(73134xShuangqing)

Jevker iRk JEfi41x82-24-53 Hh AR B AR 1T T T 2008 BRI

Beibinghong Interspecific Zuoyouhongx82-24-53 Institute of Special Animal and Plant Science Brewing
hybridization of CAAS

i1 S L % HRIT A AW A 2 B PHT 2 B A F LA 2010 BRI 44k

Mushan No. 1 seedling plant Vitis amurensis Rupr. Institute of Pomology, Mudanjiang Branch of Brewing

Heilongjiang Academy of Agricultural Sciences

A1 NyeSs9 Feli—xE5Rim rp O AL 2 e FAR I 7 P 2011 Tili A VR PS

Huapu No. 1 Interspecific ZuoshanyixWhite Malaga Institute of pomology of CAAS Rootstock,
hybridization Brewing

EtaN e Bl CARyE ) RAN Hp O AL 2 B B 7 B 2012 (587

Xuelanhong Interspecific BeibinghongxZuoyouhong Institute of Special Animal and Plant Science Brewing
hybridization of CAAS

Bt WL R AE JLmE AR wh ERL 2 B A I 7 P 2013 BRI

New Beichun  Interspecific Bud mutation of Beichun Institute of Botany, the Chinese Academy of Brewing

hybridization

Sciences
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%3 (4) Table3 (Continued)

Hh R AL R wH I SRA [EEUEEDa Ehy i

Variety name  Breeding method Parent Institute Year Notes

Jea IR AZ L1 0 < BRI A ] 2 rhE R B AT T T 2013 R

Beixin Interspecific Vitis amurensis Rupr. x Institute of Botany, the Chinese Academy of Brewing
hybridization Vitis vinifera Sciences

Je4 i BR 2852 B A< L & o [ 2 B A AR 9T 2013 JUESTE

Beixi Interspecific Vitis vinifera ‘Muscat’ x Institute of Botany, the Chinese Academy of Brewing
hybridization Vitis amurensis Rupr. Sciences

JbE WA E T A ARAE A — xR AR AR 27 B ke BT ST 2015 ZRUEI

Beiguolan Intraspecific ZuoshanyixShuanqging Institute of Special Animal and Plant Science Distilled
hybridization of CAAS spirits

JeHE L A& A A ZREE el xR PR R A AR 7 B Ry = WE T BT 2016 B

Beiguohong Intraspecific ZuoshanerxShuanqing Institute of Special Animal and Plant Science Brewing
hybridization of CAAS

SR I RR AL AZ FEall x5 FRE A AL 7 By = E T BT 2020 TR

Zijingganlu Interspecific ZuoshanerxHasang Institute of Special Animal and Plant Science Brewing
hybridization of CAAS

EYLE LB A& AZ Feli x5 rhE A VAL B R P S BT 2020 BRI

Zijingmenglu  Interspecific ZuoshanerxHasang Institute of Special Animal and Plant Science Brewing
hybridization of CAAS

B R L 252 LM BRI TLBRAY K2 2021 il S R

Lingfenghong  Interspecific HongdiqiuxShuangyou Shenyang Agricultural University Juicing and
hybridization Brewing

£ L BR A& AZ JE il e AL eh E AR 27 B R = WA BT 2023 B

Zijinglu Interspecific ZuoshanerxZuoyouhong Institute of Special Animal and Plant Science Brewing
hybridization of CAAS

RinEE L BR AL AZ JE L TxIE 5 o A VR 27 B e = WE T BT 2024 TRy

Zijingxianglu  Interspecific ZuoshanerxHasang Institute of Special Animal and Plant Science Brewing
hybridization of CAAS

KRR L BR AL AE FEall ZxFEAR AL e R R 2 Bk B ST 2024 TR

Zijingmeilu Interspecific ZuoshanerxZuoyouhong Institute of Special Animal and Plant Science Brewing
hybridization of CAAS
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