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Review of UPOV guidelines for the conduct of tests for dus of fruit trees

and suggests of developing Chinese Guidelines of Fruit Trees
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(Research Institute of Pomology, CAAS/Key Laboratory of Biology and Genetic Improvement of Horticultural Crops, Germplasm
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Abstract: By December 31, 2018, there were 326 UPOV DUS guidelines in total, among which 61
guidelines were for fruit trees. UPOV fruit tree guidelines involved more than 40 genera. In this paper,
61 UPOV guidelines for the conduct of tests for DUS of fruit trees were reviewed, and the contents in-
cluded the subject, release time, main contents, material requirement and test characteristics were sum-
marized and analyzed. The first fruit tree guideline was issued in the 1970s and it was for Hazelnut. In
the 1980s, UPOV issued two fruit tree guidelines. In the 1990s it issued seven. But from the year of
2000, the number of fruit tree guidelines issued by UPOV increased sharply. There were 29 fruit tree
guidelines issued between 2000 and 2009, and the guidelines for pear, apple, grape, et al. were issued in
this stage. From 2010 to now, there were already 22 fruit tree guidelines issued. The format and content
of UPOV fruit tree guidelines were basically the same. They mainly included 10 parts, which were sub-
ject of the test guidelines, material required, method of examination, assessment of distinctness, unifor-
mity and stability, grouping of varieties and organization of the growing trial, introduction to the table
of characteristics, table of characteristics, explanations on the table of characteristics, literature and tech-
nical questionnaire. The materials required by UPOV fruit tree guidelines mainly were plants, shoots,
stem segments, seeds, fruits. Plants were the materials which can be planted directly, including grafted
plants, plants on their own roots, rooted cuttings, in vitro plants and potted plants. Shoots were used to
propagate plants, including budsticks, dormant shoots, cuttings. Stems were also used to propagate
plants, including stem segments, corms and rhizomes. Seeds and fruits were also used to propagate
plants. Melon, watermelon, husk tomato, strawberry and prunus rootstocks propagated by seeds needed

to submit seeds as the materials. Only coconut needed to submit fruits as the materials. Some guidelines
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only required one type of these materials, and some require more than two types of these materials, and
the corresponding quantity of different types of the materials were also specified. Some guidelines also
required different forms and quantities of submissions based on the origin of the cultivar, the reproduc-
tive mode of the cultivar, and so on. For example, the guidelines of apple, pear, loquat and mume had
different requirements of the number of submissions on the varieties from cross or from mutation. The
guidelines of strawberry and Prunus rootstocks had different requirements of the type and number of
submissions on the varieties propagated vegetatively or by seeds. Characteristics were the basis of DUS
test and examination of plant varieties. Characteristics in UPOV fruit tree guidelines could be divided
into standard characteristics, asterisked characteristics, grouping characteristics and technical question-
naire characteristics according to its function. The standard characteristics were those accepted by
UPOV in DUS examination and from which UPOV members could select traits suitable for their partic-
ular environment. The basic traits of UPOV fruit tree guidelines mainly included characteristics of
plants, shoots, buds, leaves, flowers, fruits, seeds, phenological phase, resistance, storage and compati-
bility. But to rootstock varieties, characteristics of flowers and fruits were not important characteristics,
so guidelines for pear rootstocks, prunus rootstocks and avocado rootstocks just had the characteristics
of plants, shoots, buds, leaves. The asterisked characteristics were the characteristics that must be adopt-
ed in the description of varieties. They were important and necessary characteristics for DUS test.
Grouping characteristics are those in which the documented states of expression, even where produced
at different locations, can be used, either individually or in combination with other such characteristics
to select varieties of common knowledge that can be excluded from the growing trial used for examina-
tion of distinctness, and to organize the growing trial so that similar varieties are grouped together.
There were one to twelve grouping characteristics in the UPOV fruit tree guidelines, and most of the
fruit tree guidelines had three to six grouping characteristics, including characteristics of fruits, pheno-
logical phase, plants, shoots, flower and seeds. Technical questionnaire characteristics were characteris-
tics listed in the part of technical questionnaire, they could help to know the basic situation of the vari-
ety and to select similar variety through these information provided by breeder. There were two to six-
teen technical questionnaire characteristics in the UPOV fruit tree guidelines, and most of the fruit tree
guidelines had three to seven technical questionnaire characteristics, including characteristics of fruits,
phenological phase, plants, and shoots. DUS test is very important to variety plant protection and vari-
ety registration, and test guidelines are the base of DUS test. Many Chinese DUS test guidelines were
made on the base of UPOV test guidelines. Through reviewing and analyzing the contents of UPOV
fruit tree guidelines, prospect of developing UPOV guidelines and Chinese guidelines of fruit trees were
proposed and discussed. The purpose is to provide reference for the development of relevant technical
standards in China.
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Table 1 UPOYV guidelines for the conduct of tests for DUS of fruit trees
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No. Genus(species) Botanical name Guideline No. Release time  character- P e chnical
- character- character- . .
1stics .. L questionnaire
1stics 1stics .
characteristics
1 Japanese Pear b %4 Pyrus pyrifolia (Burm.f.) TG/149/2 1994-11-04 76 42 3 3
Nakai var. culta (Mak.) Nakai
2 Pear [P Pyrus communis L. TG/15/3 2000-04-05 65 34 5 5
3 Pyrus ZURLA Pyrus L. TG/169/3+ 2000-03-29+ 39 15 3 3
Rootstocks Corr. 2000-08-16
4 Apple W Malus domestica Borkh. TG/14/9 2005-04-06 57 38 8 9
5  Ornamental MEER Malus Mill. TG/192/1 2003-04-09 38 26 5 5
Apple
6  Apple Rootstock FIRAEA  Malus Mill. TG/163/4 2015-03-25 52 25 5 8
7  Mandarins 9 AAE  Citrus L.-Group 1* TG/201/1 Rev. 2003 - 04-09 + 110 22 5 7
2015-03-25
8  Oranges & Citrus L.-Group 2* TG/202/1 Rev. 2003 - 04-09 + 95 15 5 7
2015-03-25
9  Lemons and Frig Citrus L.-Group 3* TG/203/1 Rev. 2003-04-09 + 79 17 5 10
Limes kg 2015-03-25
10 Grapefruitand %] fl Citrus L.-Group 4* TG/204/1 Rev. 2003 - 04-09 + 94 16 5 6
Pummelo FiAh 2015-03-25
11 Kumgquat St Fortunella Swingle TG/290/1 2013-03-20 29 28 4 4
12 Trifoliate Orange X Citrus L.-Group 5* TG/83/4 Rev.  2003-04-09 + 111 13 5 5
2015-03-25
13 Peach Bk Prunus persica (L.) Batsch; ~ TG/53/7 Rev.  2010-03-24+ 70 37 11 11
Persica vulgaris Mill. ; Prunus 2014-04-09
L. subg. persica
14 Japanese Plum  Z% Prunus salicina Lindl. TG/84/4 2011-10-20+ 61 37 6 6
Corr. 2 Rev. 2013-01-25+
2017-04-05+
2018-09-20
15  European Plum  FXHZ= Prunus domestica L. TG/41/5 2002-04-17 62 21 5 7
16 Prunus FhliAR Prunus L. TG/187/2 2014-04-09 36 14 5 5
Rootstocks
17 Sweet cherry FT Bk Prunus avium L.; Cerasus TG/35/7 2006-04-05 41 17 6 6
avium (L.) Moench
18  Sour Cherry, el Prunus cerasus L.; Cerasus TG/230/1 Corr. 2006-04-05+ 47 19 6 6
Duke Cherry PR P B vulgaris Mill.; Prunus x 2007-03-28
gondouinii (Poit. & Turpin)
Rehder; P. avium x P. cerasus
19 Apricot A Prunus armeniaca L.; TG/70/4 Rev.  2007-03-28 57 15 6 6
Armeniaca vulgaris Lam.
20  Almond Ji Ak Prunus dulcis (Mill.); D.A. TG/56/4 Corr.  2011-10-20+ 44 37 5 5
Webb ; Prunus amygdalus (L.) 2017-10-17
21  Pecan nut KE W%k Carya illinoinensis TG/308/1 2015-03-25 36 15 7 7
(Wangenh.) K. Koch
22 Walnut bk Juglans regia L. TG/125/6 1999-03-24 35 19 3 4
23 Chestnut B SR Castanea sativa Mill. TG/124/3 1989-10-06 39 21 6 6
24 Hazelnut [ Corylus avellana L.; TG/71/3 1979-03-28 54 32 - 10
Corylus maxima Mill.
25  Persimmon fili Diospyros kaki L. TG/92/4 2004-03-31 50 20 6 5
26  Hawthorn 1Lk Crataegus L. TG/239/1 2008-04-09 50 11 6 7
27  Grapevine & Vitis L. TG/50/9 2008-04-09 44 28 11 11
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No. Genus(species) Botanical name Guideline No. Release time  character- PIS T chnical
. character- character- . .
1stics .. . questionnaire
1stics 1stics ..
characteristics
28  Strawberry LR Fragaria L. TG/22/10 Rev. 2012-03-28 48 18 6 6
29  Black Currant FAEEZE  Ribes nigrum L.,; Ribes TG/40/7 2008-04-09 30 15 4 6
dikuscha Fisch. ex Turcz.;
Ribes ussuriense Jancz.
30  Gooseberry LTS Ribes uva-crispa L. TG/51/7 2011-10-20 36 30 4 5
31 Red Currant, ZFETE, Ribes rubrum L.; Ribes TG/52/6 2011-10-20 30 29 4 4
White Currant S[ES sylvestre (Lam.) Mert. et W.
Koch;Ribes vulgare Lam. ;
Ribes sativum (Rchb.) Syme
32 Jostaberry KT Ribes x nidigrolaria R. & TG/138/3 1991-10-18 14 14 1 3
(Ribes x  A. Bauer
nidigrolaria)
33 Blackberry A Rubus subgenus Rubus TG/73/7 Corr.  2006-04-05+ 44 11 6 7
2017-10-17
34 Lingonberry A Vaccinium vitis-idaea L. TG/139/3 1991-10-18 10 9 2 2
35  Blueberry WA Vaccinium angustifolium Ai- TG/137/4 2007-03-28 36 21 7 7
ton; Vaccinium corymbosum
L.; Vaccinium formosum An-
drews; Vaccinium myrtilloi-
des Michx.; Vaccinium myr-
tillus L.; Vaccinium virgatum
Aiton; Vaccinium simulatum
Small
36  Raspberry BET Rubus idaeus L. TG/43/7 2003-04-09 47 27 5 10
37  Actinidia B bk Actinidia Lindl. TG/98/7 2012-03-28 76 44 7 8
38 Fig ToAE R Ficus carica L. TG/265/1 2010-03-24 78 56 6 6
39  Pomegranate R Punica granatum L. TG/284/1 2013-03-20 40 17 6 6
40  Husk Tomato 7§ Physalis ixocarpa Brot. ; TG/236/1 2007-03-28 49 13 10 10
Physalis philadelphica Lam.
41  Common Sea Yok Hippophae rhamnoides L. TG/240/1 2008-04-09 22 11 4 6
Buckthorn
42 Mume (Japanese Prunus mume Sieb. et Zuce.  TG/160/3 1998-04-01 43 27 4 4
Apricot)
43 Quince Ji-yid Cydonia Mill. sensu stricto  TG/100/4 2003-04-09 38 21 3 3
44 Guava iy ayiil Psidium guajava L. TG/110/3 1987-10-07 57 23 5 5
45  Mango SR Mangifera indica L. TG/112/4 Corr. 2006-04-05+ 57 20 4 7
2017-04-05
46  Banana iy Musa acuminata Colla; Musa TG/123/4 2010-03-24 52 26 10 10
x paradisiaca L.; M. acumina-
ta Colla x M. balbisiana Colla
47  Pyracantha, K Pyracantha M.J. Roem. TG/147/2 1994-11-04 32 16 4 6
Firethorn
48  Loquat LA Eriobotrya japonica TG/159/3 1998-04-01 49 35 3 3
(Thunb.) Lindl.
49  Litchi EE¥ 53 Litchi chinensis Sonn. TG/302/1 2014-04-09 51 21 4 4
50  Coconut IS Cocos nucifera L. TG/314/1 2016-03-16 30 12 5 6
51  Cherimoya L5 Annona cherimola Mill. TG/208/1 2003-04-09 49 5 3 3
52 Granadilla, PR Passiflora edulis Sims TG/256/1 2009-04-01 32 7 3 3
Passion fruit
53  Papaya AR Carica papaya L. TG/264/1 2010-03-24 42 13 4 4
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No. Genus(species) Botanical name Guideline No. Release time  character- ping Technical
i character- character- . .
1stics .. L. questionnaire
1stics 1stics ..
characteristics
54  Dragon Fruit KIp R Hylocereus undatus TG/271/1 2011-10-20 39 12 6 5
(Haw.) Britton & Rose
55  Pineapple HFL Ananas comosus (L.) Merr. ~ TG/295/1 2013-03-20 48 22 7 7
56  Olive BN Olea europaea L. TG/99/4 2011-10-20 41 24 10 9
57  Avocado fit AL Persea americana Mill. TG/97/4 2006-04-05 68 13 4 7
58  Avocado SRS AR Persea americana Mill. ; TG/318/1 Corr. 2016-03-16+ 36 15 6 6
Rootstocks Persea schiedeana Nees 2017-04-05
59  Cactus Pear NER  Opuntia TG/217/2 2006-04-05 61 20 5 5
and Xoconostles
60  Watermelon )N Citrullus lanatus (Thunb.) TG/142/5 2013-03-20 39 13 9 9
Matsum. et Nakai; Citrullus
vulgaris Schrad.
61  Melon iDL Cucumis melo L. TG/104/5 Rev. 2006-04-05+ 76 25 12 16
2014-04-09
VE* FEILFEE TG201.TG202.TG203.TG204.TG83.
Note: *. Refer to guidelines of TG201, TG202, TG203, TG204, TG83.
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