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Identification of Rice Varieties usiﬂg
Genic Markers for Three DUS

Characteristics

S.H. JAMALI

Rice (Oryza sativa L.} is a staple food for more than half
of the world's population, and especially is of the main
dish of Iranian consumers.
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New varieties of rice are bred through public research
breeding programs mostly carried out by

* Rice Research Institute of Iran (RRII), and
* Genetic and Agricultural Biotechnology Institute
of Tabarestan (GABIT) of SANR University,

with some of them bearing genetic material of varieties of

International Rice Research Institute (IRRI), known as IR
varieties.
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Molecular Markers in DUS Testing of Rice Varieties

5o far, a number of neutral molecular markers have been used in

identification and distinctnesstesting of rice varieties. These
markers include

RAPDS {Shuida of ol. 2011; Fatra and Chawia, 2010),
155R 5 |Shukts o L. 2011), @nd

S5Rs or microsaellices |Singh ot ol 2004; Zarss ot ol 2008

However EST-55Rs and MADS-hox genes of rice have been used in
identification and DUS testing of ricevarieties |Bonowaer o1, 2003
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Identification and Distinctness of Iranian Rice
Varieties with SSR Markers
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Although these markers can differentiate the varieties,

they do not reflect the expressed characters
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“Characteristic-specificmolecular markers”

Could the breeder-friendly markers used in
MAS breeding programs

be deployed as examiner-friendly markers in
Variety Identification and DUS testing?
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Plant Material

A total of 43 ricevarieties including

17 varieties bred by RRII,

10 varieties bred by GABIT,
12 Iranian local varieties, and
4 lines from IRRI

were used inthis study
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Grain length
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Table - Mean comparison for grain and decorticated grain length in two

allelic group A and C
No. of = . .
Allele Viricties Grain length (mm) decorticated grain length (mm)
C 7 8.1 a 6 a
A 36 10.1 & 7.2 b
difference = 52
LSD 0.8 0.56
Min Nax Diff, Min Max Diff.
C 7 6.3 9.2 29 48 6.6 1.8
A 36 T4 1.8 44 6 85 2.5
overlap 1.5 0.6
Means indicated by non-<. leters have ugnifi &fference (P = 0.0002) by LSD test
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Fig . Range of decorticated grain length (left) and grain length (right)
in two allelic groups A and C consisting 36 and 7 varieties
respectively.
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Amylose Content
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Table - Mean companson for amylose content in four allelic
group of microsatellite marker, two allelic group of SNP
marker, and five allelic combination group of these loci

Allele/ No. of Amylose content -
Allelic combinati Varieties (average) N
{CT)ys 2 ab 225
(CT)n 9 ad 232
(CThs 16 b ie| (00087
(CT), 13 a 254
T 3 a 16.8
G 37 b 385 | S0.0001
(CT)p+T 3 b 16.8
(CT)u+ G 2 a 227
(CT)+G 9 a 232 0.0002
(CT)+ G 13 a 224
(CTy:+ G 13 a 254
Means indicated by nom<smmon bsters have sgmbcant difference (8= 13002) by Duncas's sslgle
range et
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States of Expression No. of Vaneties | Genotype

Non-fragrant or very weak 23 Allele 268

Weak 12 2 varieties bearing allele 268
varieties gallele 2

Strong 8 Allele 260

Examiner error in scoring?
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Is there a match between genotype and phenotype ?

SNP and In/Del Markers produce binary alleles
DUS characteristics (in most cases)have more than two states of expression

A quantitative characteristic with the states of
Decorticated | Allele C (Short) expressions 1-9
Grain length | Allele A (Long) In test gnideline: 3 states of short, medium and
long
Amylose Allele G (High) A quantitative characteristic
content Allele T (Low) In test guideline: 7 classes of Amylose
A qualitative characteristic
Fragrance 2:::: g:g g;r:ﬁun) ) In test guideline: 3 states of non-fragrant or
fragrant very weak, weak, and strong

Sezd & Pls Corsficezon & Regsmason
L0-13 Now 2012 Imzeses, Izan s




BMT/14/8 Add.
Annex, page 10

Genic (functional) markers could be used in

grouping of varieties
Identification and distinctness of varieties,

as they are

free from environmental effects

(grainlength asa quantitative trait)
cost-effective (amylosecontent) and
more reliable (fragrance)

e Er Fhaee Cortfiexom & Begrweeten
U0-U3 Mo I0U4 Imezos, I

ﬂi?iﬂ]{ You

Szed S Flam Cmrificsios & Rogivmason
0-13 Mox I0L4 Iz, Irm

[End of Annex and of document]



