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The guidelines for the Distinctness, Uniformity, and Stability (DUS) test for new perennial
savory (Satureja spp.) cultivars have been prepared and compiled in accordance with the
principles of the International Union for the Protection of New Varieties of Plants (UPOV)
and the national regulations of Iran. The process of drafting these guideline, including the
selection and determination of traits to be assessed, the determination of the states of
expression of these traits and their range of variations, the ordering of traits, and the methods
for evaluating distinctness, uniformity, and stability, are described in this article. In this
guideline, fourteen traits are tested, including three qualitative traits (QL), one pseudo-
qualitative traits (PQ), and ten quantitative traits (QN). Additionally, the range of variation
for the expression of some quantitative traits has been quantified in this guideline. Among
the fourteen traits tested, four traits were selected for grouping the cultivars, and four traits
were included in the technical questionnaire. This new guideline for the DUS test of
perennial savory (Satureja spp.) is intended for the identification and registration of new
cultivars of this plant and the granting of breeders' rights.
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EXTENDED ABSTRACT

Introduction

Distinctness, Uniformity, and Stability (DUS) testing is a
method for the determining and assessing of distinctness,
uniformity and stability of new plant varieties. The
guidelines for the DUS test for new perennial savory
(Satureja spp.) cultivars have been prepared and
compiled in accordance with the principles of the
International Union for the Protection of New Varieties
of Plants (UPQOV) and the national regulations of Iran. It
also provides the technical and scientific foundation for
the authorization and protection of novel plant varieties.
DUS Test Guidelines are actually the basis of new variety
testing. The process of drafting these guidelines,
including the selection and determination of traits to be
assessed, the determination of the states of expression of
these traits and their range of variations, the ordering of
traits, and the methods for evaluating distinctness,
uniformity, and stability, are described in this article.
Improving the development of DUS Test Guidelines of
new varieties is vital. The abundance of biological
material in perennial savory (Satureja spp.) make it very
simple to breed novel cultivars. Additionally, national
and local governments have implemented a number of
preferential policies to promote the production of novel
plant cultivars. In the present study, we developed DUS
Test Guidelines for new perennial savory (Satureja spp.)
cultivars. This will enable more effective development
and utilization of perennial savory (Satureja spp.)
germplasm resources. Plant Breeders’ Rights will also be
better protected.

Materials and Methods

Evaluation, inspection, measurement and collection of
varieties were necessary for the development of DUS
Test Guidelines. We have collected perennial savory
(Satureja spp.) germplasm from different provinces of
Iran. Furthermore, in accordance with UPOV guidelines,
we counted and classified the features of the species. The
principles of UPOV documents had been strictly
followed, including TG/1/3 General Introduction to the
Examination of Distinctness, Uniformity and Stability
and the Development of Harmonized Descriptions of
New Varieties of Plants (hereafter referred as TG/1/3
General Introduction), TGP/7 Development of Test
Guidelines, TGP/9 Examining Distinctness, TGP/10
Examining Uniformity, and TGP/11 Examining
Stability. In addition, the requirements in Iran were
followed during this process.

Results and Discussion

The General Introduction states that plant features are the
basis of DUS evaluation (TG/1/3, UPOV 2002).
Distinctness is essential to the evaluating of novel plant
varieties. Characteristics must fulfill the standards of
TG/1/3 General Introduction for the selection and
identification of testing features before they are being

Iranian Journal of Seed Science and Technology

listed in the Table of Characteristics.

For consistency and organization, the standards of TGP/7
Development of Test Guidelines regarding the order of
characteristics should be considered. Based on the
standards, the 14 features are arranged in the following
order: plant, branch, winter bud, leaf, flower, and fruit.
(Table 1). Features of exactly the same structure are
additionally arranged in order based on relevant
requirements. The order is presented in Table 1.

The candidate can be classified as a novel variety due to
its distinct characteristics from all other known varietie
s. Assessment of the distinctness of perennial savory
(Satureja  spp.) germplasm is somewhat more
complicated because there are three types of 14
characteristics (qualitative, quantitative, and pseudo-
qualitative). In terms of qualitative traits, the candidate
can be considered unique if there is a difference between
a feature of the candidate and that of related cultivars. For
quantitative traits the candidate can be considered
distinctive if there are more than two characteristic
differences or a two-code difference in a feature shared
by the candidate and comparable cultivars. For pseudo-
qualitative traits a candidate can be considered distinct if
there are at least two characteristic differences or a two-
code difference in a characteristic shared by the candidate
and comparable cultivars. The concept of uniformity is
fulfilled when the key characteristics of candidate
varieties remain consistent during propagation, with the
exception of predictable slight variations (TGP/10,
UPQV 2008). For these DUS Test Guidelines, an off-
type approach was used. A population standard of 1%
and an acceptance probability of 95% should be used. In
a sample size of 15 plants, 1 off-type is permitted. In this
guideline, 14 traits are evaluated, including three
qualitative traits (QL), one pseudo-qualitative traits (PQ),
and ten quantitative traits (QN). Additionally, the range
of variation for the expression of some quantitative traits
has been quantified in this guideline. Among the 14 traits
tested, four traits were selected for grouping the cultivars,
and four traits were included in the technical
questionnaire.

Conclusions

The development of the DUS Test Guidelines for
perennial savory (Satureja spp.) are exclusively based on
morphological traits. The present DUS Test Guidelines
do not cover special characteristics that are expressed in
reaction to external stimuli, chemical constituent
characteristics, or new types of traits. These distinctive
features could possibly be established following further
examination. This new guideline for the DUS test of
perennial savory (Satureja spp.) is designed to help
detect and register novel cultivars of this plant, as well as
give breeders' rights. The findings of this study will assist
to reinforce the intellectual protection of novel perennial
savory (Satureja spp.).
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Figure 1- Geodensity heat map of geographically six distinct sampling regions of Iran (Six Iranian perennial savory
accessions/ecotypes) in terms of geospatial coordinates (i.e, latitude and longitude coordinates).
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Table 2- The Distinctness, Uniformity, and Stability (DUS) testing traits of Satureja spp.

(Range) o x5 «als

oyled ol - S sy
Note  Expressionstate s macrantha S.spicigera S.bachtiarica S. mutica S.khuzestanica  S.sahendica Trait No.
2l Ky 133 S
1 -
Absent ol ssT 1
9 2l Cotyledon:
Present anthocyanin color
3 ey
Close
5 BIRe Gb) Dol ih g 2
Semi-open Plant: growth habit
7 B
Open
o
3 S
Short 5 <10 <5 <15 <10 <10 -
5 = 5-10 10-15 5-10 15-20 10-20 10-30 dibi 3
mei”m >10 >15 >10 >20 >20 >30 Leaf: length
7 :
Tall
Sk
3 N
arrow <2 <2 <1 <3 <5 <1 _
L g 3.5 s, 4
5 2-4 2-4 1-3 5-10 1-3
Medium " " -3 > 510 >3 Leaf: width
7 ot
Broad
Uz
3 .
Light e K, s 1S,
Lo g
> Medium Leaf: intensity of 5
green color
7 5
Dark
235
3 Earl
o V <250 <180 <160 <200 <240 <150 Gy o JE 56T 0l
i
5 Medium 250-300 180-220 160-200 200-250 240-270 150-200 Flowering date 6
>300 >220 >200 >250 >270 >200 (day)
7 »
Late
e
3 Low Crdiin doel SlUaS 1 W
o <15 <15 <15 <25 <10 <5 ST
5 - 15-30 15-30 15-30 2550 10-20 5-10 5b ) 7
Medium 30 530 530 50 20 >10 Plant: number of
7 25 tiller from crown
High
5 o
JI:.ch\‘/ <15 <5 ol il sl il
> Medi‘:m 15-30 5-10 Stem: number of 8
>30 >10 lateral stems
7 ES)
High
3l
1 Absent
. ~
tfw b 5T K 1l
g
5 Medium Stem: anthocyanin 9
; L color
S
High
g S ket
Very high
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5yl
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Lo g D39 4l ¢S S il 10
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7 =_lu'
High
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itlott < <3 <2 <3 <2 <2 o Soba J s il
i
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ue
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Lk
1 .
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2 Sixe Jf&b 12
Pink Flower color
3 o
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ol
3 S
Short <40 <50 <40 <50 <30 <30 " 13
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Meﬂ”m >60 >80 >60 >80 >50 >60 Plant: height
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3 LVS
J:W <03 (e 5 w1s)\5% 055
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Medi 1000 seed weight
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sb)
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Al 0 0 Caltbes bt S 53 glbl 5 51555 G les Oga5T Jandly gins Slio —F g
Table 3- Table of traits of Distinctness, Uniformity, and Stability (DUS) test guideline for Satureja spp.

Co b S Slis S Sliv G Ole S ey S olie Salie, Olie Sl il Slio
List QL) QN) PO (G) traits (TQ traits) F) oL sl
5 sls
St 1 0 0 0 0 0
Cotyledon
o 1 3 0 3 3 3
Plant
&£
s 0 3 0 0 0 2
Leaf
sl
1 3 0 0 0 2
Stem
s 0 0 1 1 1 1
Flower
PHEY
_ 0 1 0 0 0 1
Grain
s 3 10 1 4 4 -
Total

Note: (QL) qualitative traits, (QN) quantitative traits, (PQ) pseudo-qualitative traits, (G) grouping traits, (TQ) technical
questionnaire traits, (F) the traits which need to quantification of expression.
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Figure 3- Ad. 12: Flower color (Expression state: white color). See Explanations on the Table of Characteristics.
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