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Research progress of plant variety protection and test for distinctness, u-
niformity and stability of fruit trees in China
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E ST B ARG AR BRI S P A B A TUH ; 1)1l
KEEEFRRAR2EAEATH LR RIFEATH (202010626010)

BT #(1987-) 40, I Fe A, b Y, 2 A trees is more than 1.26x10” hm*, and the total output is
T TR V5 o A B AT SY . ( E-mail ) wangyanwxy @ si- 2.87x10° t. The protection of new varieties of fruit trees is

cau.edu.cn an important part of intellectual property strategy, and it is

Abstract China is the largest fruit production

country in the world. In 2020, the cultivation area of fruit

BWAEE : T/NE, (E-mail) wangxr@ sicau.edu.cn also the basic guarantee for encouraging breeding innova-
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tion and developing modern fruit industry. The statuses of plant variety protection and test for distinctness, uniformity and
stability (DUS) of fruit trees in China from 2000 to 2020 were summarized in this paper. Fruit trees had been listed in the
plant variety protection and had been submitted plant breeders’ rights applications, included nuts, drupes and berries.
From 2000 to 2020, a total of 2 522 applications from domestic and foreign subjects were submitted, and 1 108 applications
were authorized. Blueberry was the species with the highest number of applications, followed by apple, kiwifruit, flowering
cherry, grapevine, strawberry, pear, peach and citrus, etc. Kiwifruit was the species with the highest number of grants,
followed by blueberry, grapevine, pear and apple. The number of applications by domestic and foreign entities was 2 048
and 474, and the number of authorization was 960 and 148, respectively. Domestic scientific institution was the largest ap-
plicant subject with the number of applications and grants of 1 021 and 541 respectively, indicating that it was the main
subject for breeding new varieties of fruit trees and innovating germplasm resources in China. Compared with western re-
gion, eastern and central regions showed better cultivation and protection awareness of new fruit tree varieties. Foreign ap-
plications were mainly from the United States, Japan and Republic of Korea, and companies were the main applicants. The
grant lag from application was 2.22 years and 5.64 years for domestic and foreign applicants. There were few examples for
transfer of fruit tree plant breeders’ rights, such as kiwifruit and apple. There were forty-five DUS guidelines developed for
fruit trees in China. Many studies have focused on the grade standard of quantitative characteristics, database construction
of fruit tree reference varieties and application of DNA molecular markers for assisting DUS testing. It is suggested to further
expand the range of plant variety protection list, accelerate the application of domestic fruit tree variety to International U-

nion for the Protection of New Varieties of Plants (UPOV) , and identify the essentially derived varieties by the novel mo-

lecular markers such as multiple nucleotide polymorphism ( MNP).

Key words:

molecular markers
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A A ORIP 2 S B 2021 4FE R EE A T 114t
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(SR b B A5 AR e ORISR IS MR
BT REEFELZMERBRM (F 1), LEE
B, ATEHT Al Bl OR 37 44 5% 9 R B S D T B 2R A
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*1 HERMFRFMRPER
Table 1 The list of plant breeders’ rights for fruit trees in China

mhE 4% L)
1999 4F k. 8 ( Prunus mume Sieb. et Zucc.)
2000 4F Al AR (Pyrus L) A
ol HEE( Castanea mollissima) Ak JE Juglans L.) SR ( Zizyphus jujuba) | i ( Diospyros kaki) A ( Prunus armeniaca) BE1E
( Prunus persica L. Batsch.) MM ( Prunus triloba)
2002 4F Rl Bk ( Prunus persica L. Batsch.) 4K (Litchi chinensis Sonn.)
Mol #8E (Pinus Linn. ) 28 AJNE ( Chaenomeles Lindl. ) 344 V0§ ( Hippophae rhamnoides Linn.)
2003 4F ol EFRJE (Malus Mill. ) B8 A8 ( Citrus L.) B B ( Musa acuminata Colla) JiEREIE (Actinidia Lindl.) FA F57%5 )& (Vi-
tis L) BW 2% ( Prunus salicina Lindl. \P. domestica L. P. cerasifera Ehrh.)
2004 4 Mol #EJE (Corylus Linn.) S04 Z&J& (Morus Linn. ) 34 458 ( Ficus Linn.) 28 35 17 J& ( Clausena Burm. £.) 5B 4113 J&E ( Punica
Linn. ) A
2005 4 A%l FRJE (Morus Linn.) B ¥4 ( Fragaria ananassa Duch.)
2008 4 gl Jkﬁﬁ(Dimocurpus longan Lour.)
2013 4 Ak AT ( Eriobotrya japonica Lindl.) 2Bk ( Prunus avium L.) AU ( Mangifera indica L.)
ol v ( Calligonum mongolicum Turcz. ) | LAk ( Carya Nutt.) BRI R ( Castanea Mill.) LN ﬁ'@ﬂa‘zﬂﬁ[ Choerospondias axil-
laris (Roxb.) B. L. Burtt et A. W. Hill] ¥ FJ& ( Cotoneaster Medik. ) Tt |11 )& ( Crataegus L.) St VP Hi)E ( Hippophae 1..)
) \j‘f_%}g( %7}(%“\) [ Malus Mill. (except fruits) ] 850 fﬁﬂfﬁ(Myrica rubra Sieb. et Zuce.) 2 ( % 7K S 41 ) [ Prunus L.
(except fruits) M B4 T )8 (Rubus L.) KB HEWJE ( Torreya Am.) B HAE I8 (Vaccinium L.) 30 SCE SR ( Xanthoceras
sorbifolium Bunge) \&J& ( Ziziphus Mill. ) 5
2016 4% Ak & (Myrica L.) Tt BT ( Cocos nucifera 1..) JRELE (Ananas Mill.) et FF AR ( Carica papaya L.) AE B (Artocarpus
heterophyllus Lam.) \JoAES ( Ficus carica L.)
Mol KiJE ( Pyracantha M. Roem. ) A4
2019 4 A% AIA[( Theobroma cacao 1.) )& (Musa L.) FB K RE [ Hylocereus ( Berg.) Britt. et Rose ] He#4 | VG 7534 )& ( Passiflora 1..)
S MF ( Prunus mume Sieb. et Zucc.)
2020 4 Mol IR ( Macadamia integrifolia Maiden & Betche) 825 ( Persea americana Mill.) 25 BE T J& ( Ribes L.) FA%
2021 4% MRll BREBEIR (Actinidia Lindl. ) 4%

1.2 FERH A EE FER
1.2.1 PEHSTRERHEITHTH H 2000 4EiL,
H 0 A2 SRR S R 3, 2000-2010 41 HI 5%k
HEEIEH K, 2011 AE0EA 1Y%, 2014 455, BEAF H i
BOEIITE 100 1421 1, 2018 4E3551] 487 14 ,2019-2020
AEHIEBOEIEAT 7% (1), #RE 2020 4, B4 45
AT HRIE T AR AR U PR RS ok
N N SRR R AT R IR IE R (R 2),
2000-2020 4E | [ NAME A2 5220 Tk i A i) v [ 42
A AEHIE (B 1,3 2) A g AR B e A, R
217 1, AR (199 1) Jiesk (195 14F) FE4E
(173 14) %5 F R &S (4% 168 1) (B4 (137 14) Bk
(133 1) MHE (129 1) , AT HESUE M1 5194, 5
HHIR SR 60. 23% , AW A B i £ i 40 F
100 {4, LAty 5125 13 Fh SRAR 2R AT S Rl PR 3 4 5%
B, HEEGE R STE 10 FLITR (R 2)

2002 4F, SR E R A R — S B T L el

RSP SRR S | I I A SRR 7 ot 2SI S22 18 5
PERG , 28 2009 4F {1 42 AR AP RIS 424, 2010
ARG R A R B 3 T, 2012 SRR
4 49 14,2018 4R35 3 176 14,2020 4FH 262 1F:(
1), %2 B, B E 2020 48, TR 5 A AR R X
1 10844 BRIERE L 95 (b i Ao Ja 5 — , Hak il
A5 (87 1) % (85 1F) BL(83 1) AL (82 1) Mk
(72 %) HHAE (59 1) OULEE 5 (58 1) FIEAE (56
) o EAGEE10~50 PERFPE A 18 A, AT ok
B SO A 1 AR R AL, 1
bk VEFEE A R ARl AR 6 AN S R
s PR A O (E R AR SRR ARAAL, Yz
A B 5, 15 100. 00% , HYK A R R A (87. 50% ) |
FRAY (770, 59% ) FIMLAE (64. 71% ) , MG SR BLF1H
BJER IR B AL L) R 41. 21% ~ 61. 11% , H A
FERF R BZAL L5351 R 33. 33% A1 40. 09% , ¥R 1
BB AIBAK X 3. 03%
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Fig.1 Fruit tree plant breeders’ rights applications and grants, and grant lag in China from 2000 to 2020

®2 AEMERNDHNBHEHE BUHERENFR

Table 2 Fruit tree plant breeders’ rights applications and grants, and grant lag in China

AR (4F)

7
X

i g VRER BEER BRLHWER
MEE ( Castanea mollissima Bl.) 2000 4 33 16 48.48 1.54+0.80
FL( Pyrus L.) 2001 4F 137 83 60.58 3.94+2.65
45 ( Prunus armeniaca Lam.) 2001 4E 54 33 61.11 1.62+1.35
W ( Prunus persica L. Batsch) 2002 4% 133 72 54.14 3.10+1.79
H( Ziziphus jujuba Mill.) 2002 4F 65 30 46.15 1.15+0.32
BRIEBE (Actinidia 1) 2003 4F 195 95 48.72 3.22+1.77
Kbk (Juglans L.) 2003 4F 82 50 60.98 1.24+0.49
SESE ( Malus domestica Borkh.) 2004 4F 199 82 41.21 3.66+2.99
%G (Vitis L.) 2004 4F 168 85 50.60 3.98+2.37
HHE ( Citrus L.) 2004 4 129 59 45.74 3.39+1.64
%5 ( Fragaria L.) 2005 4F 168 56 33.33 4.73+1.76
LB ( Prunus persica L. Batsch) 2005 4% 36 10 27.78 1.65+0.88
ZFE(Morus L.) 2006 4F 41 24 58.54 2.92+1.59
B ( Ginkgo biloba L.) 2006 4E 34 24 70.59 1.44+0.64
11 ( Punica 1..) 2006 4F 34 18 52.94 1.61+0.31
2% ( Prunus spp.) 2007 4E 36 12 33.33 2.65+1.13
VLB A ( Prunus mume Sieb. et Zucc. ) 2007 4E 52 22 42.31 1.30£0.49
AJK( Chaenomeles L.) 2010 4 38 22 57.89 1.27+0.46
#ili ( Diospyros kaki Thunb.) 2010 4 25 11 44.00 1.25+0.42
FH (Musa L.) 2011 4E 48 22 45.83 2.360.84
M4 ( Prunus trilob Lindl.) 2011 4E 4 1 25.00 0.80+0
W5 %F ( Vaccinium spp. ) 2013 4F 217 87 40.09 2.33£1.15
LGSR ( Xanthoceras ) 2013 4 98 38 38.78 1.57+0.63
PR ( Prunus avium L.) 2013 4F 32 12 37.50 1.58+0.67
FIFRAE[ Choerospondias axillaris ( Roxb.) ] 2013 4F 8 7 87.50 1.09+0.41
1#% ( Crataegus L.) 2013 4f 7 3 42.86 1.070.15
BEAE ( Prunus L.) 2013 4f 173 17 9.83 1.21+0.40
WL HEHE (Malus Mill. ) 2013 4 92 58 63.04 1.25+0.51

WBE (Rubus L.) 2014 4F 54 21 38.89 2.24+1.32
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££3R2 Continued2

Vo py T FIE A AR FRLLL ) HHI AR R
g UHHE I

A FICH I (1) (1) (%) (4F)

3 ( Mangifera indica L.) 2014 4E 33 1 3.03 2.80+0
8

ML ( Eriobotrya Lindl.) 2014 4F 17 11 64.71 2.29+0.54

Y
FH 8 ( Litchi chinensis Sonn.) 2015 4F 11 4 36.36 1.75+0.50
JXZEL (Ananas Merr.) 2016 4E 10 5 50.00 1.80+0.45
VI ( Hippophae 1..) 2015 4% 9 9 100.00 1.53+0.16
TCAER (Ficus carica L.) 2016 4F 3 1 33.33 1.70+0
L ##k ( Carya illinoinensis K. Koch.) 2016 4F 2 0 0 —
At ( Myrica Linn.) 2017 & 5 3 60.00 1.53+0.46
¥ ( Corylus 1.) 2017 4F 10 1 10.00 1.00+0
M ( Cocos nucifera L.) 2018 4F 8 2 25.00 2.30+0
J(ji'}%[Hylocereus undatus (Berg.) Britt. et Rose ] 2019 4 3 1 33.33 1.00+£0
VG35 ( Passiflora 1..) 2019 4F 14 0 0 —
S ( Prunus mume Sieb. et Zuce.) 2019 4F 2 0 0 —
jEH&(Dimocar us longan Lour.) 2019 4F 1 0 0 —

P 8
7] 7] ( Theobroma cacao L.) 2019 4& 1 0 0 —
& AN ( Carica papaya L.) 2020 4& 1 0 0 —

122 WaFSEREA LU S AR N B BERI A, R
SRR PR F I AR BRI T A, 25 AR (1 2) A B
S [R] A HERS | vl ) SR AR S IR AT A R T 1O B 34
4, 2000-2004 AL R HIEAERR Y 5. 04
AE HEAERR A K R 12. 00 4F (3 5 5 Fh e I 2o
4%5), 2005-2009 4F 2 KL i F T3 035 AR BR Ry
4.92 4 HITEAE R 04 N 0. 40 4F (AR WA E 4
TR ) B3k 10,00 4F, 2010 4S5, SRAM i FRAL
AR 46 %0, 2010-2014 4F B2 K5 FhSE- 24 3
AEBR N 2. 91 4F,2015-2019 4F HH 5 FL AL T2 1. 89
AERIATARAHRAN 5 1k FE M L, H T SR e
A AL B AE BRI, f12000-2005 4F, 35 [ SRR 5
PR AL HTEAERR g 2. 79 4E1,2010 4R )7 , 2 HE5%
WA, AN 2014 AF TS R AR S AR R I AR BR 2y
9 3.30 4R
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W22 5, X5 DUS At i NE I e, Fas
VERFA AR H 07 o B 7 A bl 4%
B4 T3 AR A BESARBIAL, B R 3. 00 4F,
B ATIA 10. 00 4F . ARASRMR 2R FHI % 551
J7 AT, B p B3 A2 3g g I E A AT 4R
J A FR I R R S i A L 0 ) Z RN A 25
H 2 3 % 520K, A A R AL 10 S 38 R I AR R A
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Fig.2 Changes of fruit tree plant breeders’ rights grant lag in
China at different stages
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B AT A X BT BRSO AR BB 2 51 R
1 54911 762 4, o P9 FE 0k i e A AL )
75.63%F179. 38%, % 3 R, LIZR A8 AT R P AL
FTE R P2 RCES it fie i, 430 ok 342 141 175 14,
A7 Y R H I R R R B Y16, 70% A
18. 23% ; AT A AR — , HE S A4 AR 43 )
Sk 244 P11 126 4, o5 BRI PN SRR R O R R AR
A 11.919% 1 13. 13% ;1L T4 A KRE I8

x3 PEKE(W.BER) RNEHINRIBEHE SENHERRIEER

B T RS A6 1 SRR Y 7E 100 DL L #7
RO 37 ~ 82 1 HIR A M B IEH X R
T B ITAS T A BOE SRR 10 2R
BSR4 ORI 5) , X B EE o
FE 48 (T AR ) R A & R sl
FEAEARK 2L 52 | 2R3 A v 35 b DX B 7R R4, P b X
BRI

Table 3 Fruit tree plant breeders’ rights applications and grants, and grant lag in different provinces ( cities, autonomous regions) of China

AR HU bl i e BRULOL iR
Bk (1) (%) Bk (1) i W (%) (%) (4F)
MoK 2000 4E 151 7.37 82 8.54 54.30 2.08+1.09
IR 2001 4 342 16.70 175 18.23 51.17 1.76+1.47
BrRAEE /R AR IX 2001 4F 15 0.73 4 0.42 26.67 3.03£1.59
M 2002 4E 141 6.88 72 7.50 51.06 2.13+1.31
B 2002 4 38 1.86 20 2.08 52.63 2.66+1.22
demm 2003 4E 244 11.91 126 13.13 51.64 1.77£1.17
LTH 2003 4 152 7.42 58 6.04 38.16 2.01+1.07
g 2003 4F 52 2.54 29 3.02 55.77 3.11x2.17
74 2003 4F 12 0.59 6 0.63 50.00 1.85+0.50
WL 2004 4F 110 5.37 41 4.27 37.27 2.68+1.19
iOp[<) 2005 4F 95 4.64 61 6.35 64.21 2.32+1.39
biyEssy 2005 4 57 2.78 6 0.63 10.53 2.88+1.40
JUIRHEE AR X 2005 4E 43 2.10 17 1.77 39.53 2.28+0.45
i) 2006 4F- 105 5.13 55 5.73 52.38 3.12+1.61
i 2006 4F: 66 3.22 55 5.73 83.33 3.01£1.91
TR 2006 4F: 19 0.93 8 0.83 .11 2.53+0.57
KT 2007 4F- 26 1.27 13 1.35 50.00 3.04+1.19
Wir A 2008 4E 56 2.73 20 2.08 35.71 2.75+1.21
SR 2008 4 41 2.00 23 2.40 56.10 2.14+0.74
Hilrg 2008 4F 9 0.44 6 0.63 66.67 2.07£0.85
IR 2009 4 143 6.98 37 3.85 25.87 2.09+0.90
MNLTE 2009 4 22 1.07 13 1.35 59.09 2.02+1.30
3K 2012 4 32 1.56 9 0.94 28.13 2.07+0.88
BHE 2012 4F 16 0.78 1 0.10 6.25 1.00+0
pigiEe) 2012 4F 9 0.44 5 0.52 55.56 3.00+0.71
TEBEARX 2013 4¢ 15 0.73 5 0.52 33.33 1.00+0
WEEH IR 2013 4 13 0.63 4 0.42 30.77 1.68+0.65
B HLIX 2014 4E 8 0.39 0 — 0 —
KA 2015 4 8 0.39 6 0.63 75.00 2.00+0
BIILE 2017 4 7 0.34 3 0.31 42.86 2.13+0.75
HiEH 2019 4E 1 0.05 0 — 0 —
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Table 4 Fruit trees plant breeders’ rights applications, grants and grant lag by foreign applicants
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fif == 2007 4E 4 1 25.00 9.00+0
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Table 5 Transfer of fruit tree plant breeders’ rights in China
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