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Price differences between rice varieties ::-,Q eurofins

Weekly
Long Grain White Rice Platts Thailand Rice Price Assessments, Sep 23 (
Swarna 5% Broken LRCDB2S 364.00 Symbol Price
Basmati Rice Daily
1509 Parboiled Basmati 2% (FOB FCL) LrcoPrea 750.00 Long Grain Rice o
1509 Steam Basmati 2% (FOB FCL) LRCGS8 829 00 100% Grade B LRAACO® 360.00
g — 5% Broken LRABE®9 350.00
1121 Steam Basmati 2% (FOB FCL) LRCHS 2@ 1011.00 2E% Broken AT 373E 00
1121 Parboiled Milled Basmati LRCNBR@ 902.00 A1 Super 100% Broken LRAFC20 324.00
2% (FOB FCL) PB 100% STX 7 LRAGC20 362.00
Note: Weeldy prices were assessed on 19-Sep. Hom Mali 100% Grade B LRAKAR® 1110.00
Weekly
= : " Long Grain Parboiled Rice
Vietnam - Long Grain Rice Parboiled Milled 5% STX LRAzEGR 360.00
5% Broken LRBABOO £14.00 Long Grain Fragrant Rice
Hom Mali A1 Super 100% Broken LRALAR® 375.00
25% Broken LRBDE@®@ 394.00 (FOB FCL)
Path hani F 100% Grade B 651.00
100% Broken IREECOD  326.00 gmra) T e
Fragrant 5% Broken LRBFAG@ 914.00 _
OM 5451 5% Broken LRBAAG® 489.00 Source: Platts Rice Assessment,
S&P Global

CONFIDENTIAL AND PROPRIETARY - © Eurofins Scientific (Ireland) Ltd [2025]. All rights reserved. Any use of this material without the specific permission of an authorised representative of Eurofins Scientific (Ireland) Ltd is strictly prohibited.




Legal frameworks a:-:.& eurofins

REGULATION (EC) No 1782002 OF THE EUROPEAN PARLIAMENT AND OF THE EU protection of COMMISSION DELEGATED REGULATION (EU) 2023/2835
COUNCIL A L .
of 28 January 2002 geograp_hlcal_lndlcatlc?n'
and designation of origin

laying down the general principles and requirements of food law, establishing the European Food
Safety Authority and laying down procedures in matters of food safety

Article 8

Article 2

& ARROZCARGLINO ~ / . . ..
y DR BAIXO/MONDEGO.IGP Specific rules for imports of Basmati ric

Protection of consumers’ interests

1. This Section shall apply to husked Basmati rice falling within CN codes 1006
varieties:

(a) Basmari 217;
(b) Basmati 370;
(c) Basmati 386;
(d) Kernel (Basmati);

1. Food law shall aim at the protection of the interests of consumers
and shall provide a basis for consumers to make informed choices in
relation to the foods they consume. It shall aim at the prevention of:

(a) fraudulent or deceptive practices;

(b) the adulteration of food; and (¢} Pusa Basmatj;

(f) Ranbir Basmati;
¢) any other practices which may mislead the consumer.
© y P Y (g) Super Basmati;

(h) Taraori Basmati (HBC-19);

(i} Type-3 (Dehradun).

EU-Viet Nam Trade Agreement and
Investment Protection Agreement
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Four arrested in Basmati rice fraud investigation

eurofins
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PRESS RELEASE
Date: 07 August 2025

Four arrested in basmati rice fraud investigation

An investigation by the Food Standards Agency National Food Crime Unit (NFCU) into basmati
rice fraud has resulted in four arrests’. Large quantities of 10kg and 20kg bags of mixed rice in
counterfeit premium brand basmati packaging were seized as part of the operation.
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DNA markers for Basmati authentication have the power to distinguish
among other global economically relevant rice varieties and to evaluate

their genetic background

Werner F. Nader
Torsten Brendel

®, Katherine A. Steele’

®, Lorena Krickl, Rainer Schubbert®,

B Geramics Bnrope Agplied Gesorse bl Assinger Sr. 9, 4360, Ebersber, €hermary

ARTICLE INFOD

ABSTEACT

The UK has strict quality and authenticity requirements for basmati rice, set out in the ‘Basmati
Code of Practice’, a set of legally enforced standards developed jointly by the Food Standards
Agency and The Rice Association, the trade body representing the UK rice sector.

DNA fisgerprinting based aa 10 S5R (Slaple Sequence Repeat) markers was introduced in the sarly 10005 far
authesticity testiag of Basmati rice. Subsequently the addition of 5 S5Rs and the fragrance gene fir have refined
the methad for routine wse: This study evaluated the applicability of the 15557 muethod for suthenticlty testing
of mane divesse iy pes of comeerclally relevant sice that ase traded on a0 istermatianal scale, DNA fngerpeints of
158 rlce varleties from 18 countries acruss four coninets were obiained with this method. Most had distines
marker profiles except fo Sght near sogenie lines and eight elasely related Cadonal varieties. The fif marker
etecied several non-fragrant varieties that were incamectly sbelled s Jasmine frageass oe, o0e of which was
lsted a5 fragrant and 1 xempt In the EU Viet Nam Free Trade Agreement. To assess the autheasicty of
smples abiained from unofMcial sources In the trade, UPGMA algorith and Principal Coondlisate Analysis
(PCaA) wene wsed foc marker-based clusterlog of samples. Mst of the anaifilally sourced samples elusiered

The Rice Association head of technical and regulatory affairs, Joe Brennan, said:

“It is good to see continued active official enforcement of the Basmati Code of Practice, which
alongside regular industry surveys ensure that when UK consumers buy basmati rice they are
getting an authentic product.”

The code sets out the physical and aroma quality requirements of basmati rice and specifies t
varieties that can be considered basmati, which is verified with DNA authenticity testing® by
accredited laboratories. Basmati rice must be grown in India and Pakistan.

A condition of The Rice Association membership is to uphold industry standards, such as
adherence to the Basmati Code of Practice. This requirement is taken seriously and consumer
enquiries are investigated.

according to thelr expected grogmphical and geaetie origln, supportiay their authenticity. The study suppores
the benader urlliry af shis 15-S57 sest, supplemesed by the fpr marker, for gobal sice variety authentication.

DNA amalysis is eoutine proceshare in food analysis for the detection
of ceriain species, varictics, pathogens and genctically modified ar.
ganisms. Species can be differentiated by comparing the sequences af
‘specified ‘barcoding genes (Primrace, 2015) but varisties of plants and
breeds of animals can be di i

diverse cropping systems and enviranments (Laborie ci ol 2017)
Cultivated varieties are adapted to different climates, soils and resis.
tanes 0 pects. Diverisy in gain moephology, starch strocture and
o different culinary o
and Pilaf, Jasmine in Curries, and Japomica in Sushi and Risotto.
Commercial rice varieties (except for F, hybrids) are genetically

d theche sy mited o DA fopeprinting

by DNA using
highly polymorphic minisatellies {andem repeats), microsatellites
(simple sequence repeats; SSRs) and single ucleotide polymorphisms
(SNES) (Nades et al. 2016). Multi-allelic $5Rs have higher discrimina:
tocy power compared 1o SNPs.

Rice (Oryza sative L) is a glabally impartant staple food with
extensive genetic diversity. Over 132,000 rice accessions and wild rel:
atives are maintained in gene bamks providing a vital source of traits for
breeding, however, un]y a fnﬂnr\ of them are commercially relevant
varieties (Insemation ste. [RRL 2025). Rice is
cultivated on more ﬂ:un llﬂ ml]ll:m haﬁ:m in ower 100 countries in

* Comspding suthor.

E-masl aress: e (W E. Naden)

(Ramakishana e Almost 20,000 §5ks are listed in the Gra.
mene database (¢
bave been used

Heceived 3 SepEmber 226, Becetved I fevised foem & July 2025; Accegaed 26 July 2005,

Avallabie online 28 July 2025

09567135/ 3075 The Ashors. Published by Elsevier Lid. This ks an open access article undes the CC BY leense (heipe/ /o
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Eurofins DNA fingerprinting to enforce the European
Code of Practice for Basmati rice

ABOUT FERM RICE & THE EU

EUROPEAN CODE OF PRACTICE FOR BASMATI RICE

ALL ABOUT RICE

NEWS & PUBLICATIONS CONVENTION CONTACT

European Code Of Practic:

L)

Home = The European Code of Practice On Basmati Rice

Please find hereunder the link to the Europg Ode of Practice for Basmati Rice

The European Code of Practice for B i Rice
Please find hereunder the link ig Basmati DNA Analysis Methodology

The Basmati DNA Analysis Methodology

[
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The DNA fingerprint in food forensics:

the Basmati rice case

KEYWORDS: Microsatelites, SSfs (simple sequence repects), food fraud, Code of Practice,
" fragrance gene far, Bosmati NJPlot dendrogrom, enalytical technalagies

bsTRaCT

Due b ifs excepsionnl arome o cooking charstesistics Sama
Bee s one of fhe most populor fice speciaifies in the Ell ond e
Mickdle Eqst ond s aliracfing o premium prce. I the EL the siict

wese defined @ auihenic and a DHA fngesprinfing mefhod wos
- g Ty
been relensed since hen by Inia and Pokiston s Basmafi and had
i o of 2017,
anciyss of the DAA fingesprnts f these cuiSars fram reference
e = cop.

the
Resulls ot only dlkow Ihe enforcement of the revised CoP, but
rovide furiher insights info the genefc silionships between the
variefies and fher descent fram comman ancestos. The Bosmati
cuivers of majer economic imporianee con be uped in fou
fypes cue fo el ciese relatiorship: Sosmat 170, Kemel oo,
jper Basmali ond Pusc Basmos 1. The genofype for i supposediy
fhe major cause of fhe Basmati aroma and is mising in & of the new

new worieties shoud be stvdied and further req
dafred inchicing he crgansleptc characerstics o Basmes

Due to recent food scandals ke melamine in dairy products
anas horse meat in beef products the topic food fraud is
receiving increasing atention. Innovations in labaratory
analysis provide feals fo detect aguterations and parficularly
DNA analysis i gaining increcsing impertance. Two principal
mathos in DNA anolysis for foad coniral can be dislinguished
(1. 2): (o) DNA barcosing fo identify species of plants, animals
and microarganisms like horse meot in beet progucts ans (b)
DNA fingerprinting to differentiate animal breeds and plant
vorieties, ke for the detection of cheap long grain rice mised
inta high value Basmatl {3). DNA fingerprinting i based on
alleia differences in hyparvoriable sequences. Thase are for
example microsateltes (alio called smpie s2quence repeats,
SR, o1 short fondem repeats, STRs) and single nucleotide.
polymorphisms, SNPS, In f ngerpinting of he secand and trird
generation, respectively. It was fi st used for the identifi caficn
and has revolufionized forensies and
the combat against crime. Bosmoti auhenticity testing is o
prominent example far its application in foad forensics.

During the lost decades Bosmol became the fovousite rice in
he UK partty dus fo the large popuiation ariginating from e
incian subcantinent (1). But adultesations with comman lang

grain rice were fraquantly bserved, which cost les fhan half
fhe price of Bosmot.
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Therstare the Biiisn Retal Consorium BRE, Rice Assaciation
‘and the British Fice Milers Associafion issued in 2005 thelr Code
of Procties on Basmati Rice ond defined 15 rice variefies

az authentic (4). Cutivationis geographically imited 1o 7
States in Nomhem Indsa and the Punjab in Pakistan. The CoP
defines n Its orficle 4.1 DNA fingerprinting o the standord
metnod to
adulterants Develaped by Bligh ()

proven ifs reiabilily and robustness in proctice and in numerous
Interdoborotory ring iricks and prof ciency tests. The CoF has
signifi cantly mproved the Basmat quality on the B markst.
Whereas 13 out of 54 Basmatl products were found odulterated
in various consumer tests fram 2006 to 2010 In Germarny and
France (6, 7. B, in Twa recant German stucies (7. 10} only one
out af 36 products was not compliant with the CoP.

Since 2005 26 new baimati variates wese nafi ed nlndia
and Pakistan and many of these cre now cultivaied of iae
commercial scale. Consequently e CoP had fo b reveed

n 2017 and now includes ofl 41 cuflivars reieased o5 Basmaf

in the countries of arigin (¢]. In forensics criminl can be only
identf ed based on the DHA fraces left behind af e ste of
crime, It their DNA fingerprins cre inchuded in the police date
base. Similary rice varieties can be only iaenif ed, if ihelr DA
fingerprin s kncwn, Therefose also the DNA fingerpinting
mefhod ariginaly defi ned by fhe UK Food Standards Agency
[F54) had to be aoapted and e Rice Asockation provided
reference materal of all new vaneties from off cal sources fo
ourlcibaratory o defemine he fi ngerprinis Ths report reveals
he results of this stucy, which allows Basmall authenticity
festing Undier the new CoP and provides furthet information
about the breeding history of Basmati varieties and heir
descent fram fraditional ancastars

The UK Cade of Froclice and Basmati authenticity defl nifion in

he EU

1 lists the 41 Basmat varieties included in the CoP of
turther Information regarding their descent, where it

s avallabie In the public domain

Six fadiitional and 35 evclved culfivars are cumently notif e

‘as Bosmati in India and Pokision. Tiodifional varefies were

selected and cultivated by farmers over generations and

fice research insfifutes selected pure ines from hese seads.

Hew varletles were evoived by crossing fhe radiliondl fnes

with high yieicing non-Basmeli indico cuflvaors. In 2005 if was

acommon understanding amang Indian and Pakistani piant

breeders thet authentic Basmati has fo be elther fraditional

o evoives from breading with af least ane fradifional porent

The 15 variefies in the fi it CoP folowed s ruie.

<% eurofins




Our recent publications on SSR DNA fingerprinting
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The DNA fingerprint in food forensics:
the Basmatirice case

Microsatellites, 55Rs [simple sequenc;

KEYWORDS:

ABSTRACT

IoocreT oom e e
are. et pepuler fics peciaifies in the Bl and the
B e ]

oyt
[SeP) o 2005 coniibuted =gmrﬂmw ta mp.wehgqmmmms
product

were defined o outhenic and & DNA fingerpeinfing method wos
determined for autherfity fesing, Twenty s rew variefies had
been releazed since then by India and Pokistar a: Basmafi and hed
o be inchuded in the revised CoP of 2017. This shady reports fhe
‘andlysis of the DNA fingerprints of these culfivars from reference:
official sources fo e
Bant o Eut

previde irsightz into the
varefies and thei descent from comman ancestors. The Bosmati
impertance: can be grovped in four
#ypes Sus bo ther close relafionzhip: Sasmaf 370, Kemei/Taraor,
Super Basmotion Pusa Boima 1. The gerahype for s mpposedly
in & of the new
e pleske polymonphism

these
shouid be
defined |nciud\rq fhe erganoiepiic choracterfics of Basmaf.

INTRODUCTION

Dus 1o recent food scanaas ike melamine in aairy proaucts
and norse meat in besf products he fopic food fraud i
receiving increasing amention. Innovarions in iaboratory
anaryss proviae 100 10 QeTect aaurerations ana pamicuany
DNA analysis is gaining increasing importance. Two principal
metnoas in DA analysis for food control can be distinguisned
(1..2): [a) DA Darcoding to iaentify species of piants, animas
‘and microcrganisms like home meat in beef products and (o}
DA fingerprinting 1o aifferentiare arimal breeds ana piant
variafies, ike for the detection of cheap long grain fice mixed
into nigh value Basmati [3). DHA fingerprinfing s based an
asele differences in hypervariable sequences. These are for
exampie simpie seq peats,
5B, OF snort Tanaem repeats, STRS] ana sngle nuciEctiae
polymorphisms, SHPs, in fingerprinting of the second and third
generation, respectivaly. It was frst used for e iaentifcation
of human inaiviauass ana nas revoluticnizea forensics ana

‘e combat against crime. Basman aumenticity testing s @
prominent exampie for its application in fooa forensics.

During the iast decades Basmati Decame me favourre fice in
‘e LK pamy due 1o e iarge popuiarion ofignating from e
indian subcortinent (1]. But adutteraions with comman long

grain fice were fraquently observed, which costless than half
the price of Basmat.

.&g o FOOD Industry Hi Tech

e repeats], food fraud, Code of Practice,

- frogrance gene fgr. Basmati NJPlot dendrogram, analyticol technologies.

hersfors e Brifsn Retal Consorium BRC, Rice Association
ana e Brifsn Rice Miers Associarion ssued in 2005 Their Coae
‘of Practice on Basmati Bice and defined 15 rice vanefies

o5 qumentic (4). Cuivarion s geograpnicaly limitea 10 7
States in Horfhemn India and fne Punjabin Pakisian. The CoP
defines in s arficle 4.1 DHA fingerprinting as the standord
method to differentiote authentic Basmati from non-Basmati
adutterants. Developed by Bign [] in 2000 the method has
proven s resauiity and roustnessin practice ana in numernous
intes-aboratory fing fiiak and profisiency tests. The Co? has
significanty improvea e Basmar quaity on me EU marker.
Wnereas 13 out of S4 Basmar products wers founa aauteratea
n various consumer ests from 2006 10 2010 in Germary ana
France (s, 7. 6. in Two recent German studies [#. 10] only one
out of 36 Procucts was not compiant win the Cop.

since 2005 26 new Basmat varisties were notiflea in India
and Pakistan and many of these ore now cuitivoted at large
‘commercial soale. Consequently the CoP had fo be revised
in 2017 and now includes all 41 cultivars released as Basmati
n the couniries of origin [4). In forensics criminals can be only
foentified based on he DA Taces left Dening of e site of

WERNER NADER', OUE MAKARA?, JENMIFER ELSHER, TORSTEN BRENDEL, RAMER SCHUBBERT

Eurgfins Global Coniral GmbH, Hambur
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The DNA fingerprint in food forensics
part ll: the Jasmine rice case

KEYWORDS: soo2

ultural Standord, Combodian Rice Standard, French Rice Code, Microsatellites,

55Fs (simple sequence repeats); food froud; fragronce gene fgr, NJPlot dendrogrom.

ABSTRACT

Jasmine oy premium

e
Nmmdmnlncmmhmlam “Basmati

o) o ot efoes o e srawenocers 1 e inclka el
Baisian, tmere sno. nding anout Jasmine fca
‘authenticity. ' 108
PDI5 ana Pathum Thari 1 as Thai Jasmine fics and cusivars from
T

e i

adulleroted

with per

of lower quumv

rotect the
Frisleaaing prociuct ciaims. rtnarmore e 20 Visman e
Trade Agreement [EVFTA] of 2019 provides for the import of
albout 30,000 metrc tons of § spacific fragrant Vietnomese
fice vorieties at zero duty and the authenticity of these.
cuttivors has 1o be venfied by the customs outhorfies.

Rice exports are of graat commersial importance for the
Gountries of Southeast Asio with a fofal value of &5 biion USD in
2018 (8. A large fraction of this is fragrant rice, which acoounts

The UK for 17.4 % of all rice exports from Thailand in 2018 (%) and 22
% om E [10). The larges products of bagrant
wording means fragrant

ne rice. ml\ﬁrqapmrgsneﬁren astme

o e e 15 it or 52 e T
Bepact] morkars, which was recently eveioped
he 41

CoP, can

Spiied 1o sasmine fice.

crime, # their DHA fingerprints are included in the
base. similany fice variefies can be only iaentited, ¥ meir DA
fingerprint is known. Therefre also The DA fingerprining

‘Glows the appiication of the French Rice: Coce, but ako of the
‘Gambodian Miled Rice Siondord. Tnis mightiead 1o more

metnoa originally aefinea by te UK
(F5A} naa 1o be adapres and the Rice Asociarion proviaea
reference matenals of all new varneties from official sources to
urIaBeraTEry 10 ASTSMING e fngepAT. T r2pet 12y

s of this study, which thenticity
testing under the new CoP and provides further information
‘about the breeding history of Basmati vanieties and ther
'descent from troditional ancestors.

RESULTS AND DISCUSSION

s premmium fice G CONTDUTE 16 fs SUGCESS 0N e worl maTkets

INTRODUCTION

st forensic i 1.

Since fhen it became fhe gold standard in patemity fesfing

‘andi human forensics fo ideniiy ingividuals dring crminal
toolfor

Ao in food

The Uk Code of Pracfice and sasmati i ifion i
the Eu

Tagie 1 fists e 41 Basmar varieties inciuaea in e CoP of
2017 with further information regarding their descent, where it
was avalaDie in the pubic comain.

six madiional ana 35 evoivea cuivars are cumenty notifiea
‘as Basmati in India and Pakistan. Tradifional variefies were
seiectea ana cunivarea by farmer over generations ana
rice research institutes selected pure lines from these seeds.
Hew variefies were evolved by crossing the tradifional lines
with high yieiding non-8asmati ingfca curivars. In 2008 it was
‘@ common understanding among Indian and Pakistani plant
traeders mat qumentic Basmat nas 1o be sitner maditional
of evoivea from breeding wit ar least one raditonal parent.
e 15 varieties in e frst Cop folowea s ke,

- vol. 304) Movermiber/Decy

57

of plant kreeds (2.2,
4). Authenticity testing of Basmafi ice & the frst exampie of
its rowfine application for food control (4,5, §]. Basmatis a

Jasmine in the Thai language] from Thailand. Phka Molis {oiso
sold under the collective mark “Malys Angkor™, registered
with WIPO. the World Intelectual Property Crganizotion) from
Cambodia and Josmine 85 from Yietnam (10},

For testing the authenticity of Basmatiice a DNA
fingerprinting method had been developed by Bigh (1),
which became the standard test in the Uk Code of Practics
on Basmati fice (CoP. 7). This festis based on a second
generation fingenprinting procecure with SR morkers ona
allows the identiication and quantifcation of all rice varieties
aiss in ixtures, a long os the genetic ingenprints have bean
materials (2). by
loased on 15 S5R markers and the fragrance gene fgr wes
introduced for the differenfiation of fhe 41 Basmati variefies,
which are listed in the revised CoP of 2017 as genuine
Basmafi {12). This report revedls that this metnod is also.
suitalble for the authenticity testing of Jasmine rice and might
Iaasl o more consumer fransparency and improve the quality
of this Southeast Asian speciality.

premium RESULTS AND DISCUSSION
ith cheap: in ice have iion of Jasmine rice by Southeast Asian and
olservad. As o consequence fhe UK Rice Ascciotion, Brifih European stondards

Rice Milers Associafion and Biish Refal Consariium

Simior to Basmarti ice the authenficity and auality of Jasmine

o% eurofins
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DNA markers for Basmati authentication have the power to distinguish
among other global economically relevant rice varieties and to evaluate

their genetic background

Werner F. Nader ™ @, Katherine A. Steele"®, Lorena Krickl®, Rainer Schubbert®,

Torsten Brendel ©
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ARTICLE INFO ABsSTRACT

Kepwands OMA fingerprinting based oo 10 S5R (Slmple Sequence R:pﬂl] miarkers was Introduced in the early 2000s for

Hiew matmbicity st Authenicity iesilag of Basmari e, SShs and have reflacd

Bamnati rice the method for routine we. This sudy evaluated nelpplmbuily of the 1555 methed for sathenticity sesting
of (o

[ 158 rlce: varicties from 14 countzies across four contineats wese obasined with this mehod. Mast had distinet

UCMA dore iy ‘markes profiles eucept for eght near lsagenic lnes and elght clasely relaied tradiional varictics. The fyr maker

Primary coundinaee sl eteried several NON-IEGANT VANeties hal were orectly Labelled & Jasmine (ragrant Fire, o0 Of Which was

Peugeancs pene fyr listed as fragrant and tacdr In the EU Viet Mam Free Trade Agreenent. Ta assess the auibenticly of

smples obtAIned fFOM uNEMcial Soarces i the trade, UPGMA algormhm and

Principal Coontisate Analysis

{PCON) wese wied foe marker-based clusoering of saemples. Most of the useicially sourced sampics chsered

aceording to their expected geogmphical and genetic
e beoader uciliy of this 1555 ses, supplemensed

e, SUPPOFISE their Audenticary. The SILdy Spports
by the fpr marker, for global rice variety authencication.

1. Introduction

DNA amalysis is routine procedure in food analysis for the detection.
of certain species, varieties, pathogens and genetically modified or-
ganisms. Species can be differentisted by comparing the sequences of
specified ‘barcoding’ genes ( )Mwmﬂucfpmuand

diverse cropping systems and environments (Labarts «
Cultivated varieties are adapted to different climates, snils
tmmpm hwu-mymgnm mucphalogy, md:nmmneamd
such as B
and Pilaf, Jasmine in Curries, and Japoica in Suchi and Risotto.
Commercial rice varieties (except for B, hybeids) are genetically

breeds of animals can be distingaizhed by NA using.
highly palymorphic minisaiellites (fandem repeais), micwsaicllites

and thercfore ideally saited for DNA fingerprinting
11 Almost 20,000 S8Ks are lisied in the Gra:

(simple: sequence: repeats; S585) and single nuclentide
(SNPs) (Nacker et al.. 2016). Multi-allelic SSBs have higher descrimina.
tory power compared to SNFs.
Rice (Orysa sariva L) is a globally impartant staple food with
extensive geaeti diversity. Over 132,000 rice acressioes and wild rel.
banks a f traits for
bresding, howeser, anly  fractian of them are commercially relevant
varieties. (In al Rice Re BRI, 2025). Rice is
ibvate o8 ot than 168 million hecges i ver 100 countris i

#ha UK Code of Pracice [CoP. 7), which defines Bosmafi foe physical,
determrines DNA 2 According the Thai specificoti
method for he appication of fha Code. for Jasrming rice (13, 14} ine miled kemel hos 1o be long. sim
g 7mm
Jasrmine rice 321) ite a5 the Jasmine flowsr, When cocked

‘Acka with suprerls Gooking charactensfics. fs fragrance &
similor fo Basmati rice or pandan grass with 2-acetyl-1-
pyroline as the major aromo compound. Recently is has

iAgro FOOD Industry Hi Tech - val. 31f) Jarua

content is low with @ mavimum of 20 % and ihe alkal spreading
value of & fo 7 indicates o low gelafinzation femperature

ebbruory 2020

, 2125, WrCo
muemmmmmmumwudmmm
3; Galdstei
2009; Ma et al,

2023; Nagaraju
n

Verma etal.
rice authenticity testing (Vicira
(2008a and dﬂdﬂpﬁamul&rawmw&lrmu
(far)-

o =
musgpnnwmmvmmmrmsmmz Aecepaed 36 July 2025

Avallable anline 28 Jaly 2025

09567135/ 2025 The Asthars. Publlshed by Elievier Lad. This bs an open scccs artile under the CC BY lcense (g cresivosommans.anglicenscs by 4.0/
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Traditional varieties Evolved varieties

1. generation 2. generation 3. generation 4. generation 5. generation

Pl Bl 1 Punjab Basmati 4 Pusa1 ggg matl
Taraori (HBC-19, - /
Karnal location) A Pusa 1637 Punjab Basmati 5

. : " Pusa Basmati
Basmati 386 S Punjab Basmati 3 < Wse;?ggmau o
Pusa Basmati 6 Pusa Basmati
Haryana Basmati (1401) 1728
Type3 (Dehradun)

. Pusa Basmati
Mahi Sugandha Pusa Basmati 1847
) Pusa Basmati 1 1509 Pusa Basmati
Kasturi 1121 1885

Pusa Basmati

Basmati 370 - Niab Basmati 2016 1718 ~
e (Paklstanl CSR-30 (Yamlnl) Haryana Basmati \ Pusa Basmati

Basmati) 1979

2
Punjab Basmati Pusa Basmati
Basmati 217 (Bauni) 1692 1 1 8

Basmati 198 Basmati 515 Jammu 138
129

123

Ranbir

Basmati 385
Shaheen Basmati H s
- Punjab Basmati 7




Basmati in the Code of Practice and DNA fingerprints {:} eurofins

No Variety and origin RM1 RM223 16 RM202 RM44 RM201 RM229 RM241 RM171 RM55 RM263 RM152 RM2 RM252 RM72  fgr
1 Basmati 217
2 Basmati 370* w w z Y X X Y z Y z 159 144 116 233 170 D
3 Type 3 (Dehradun)* w w z Y X x Y z Y z 163 116 235 D
4 Ranbir Basmati* w w z Y X X Y Z+4 Y z 159 144 116 221 170 D
5 Taraori Basmati* w w z Y Y X Y Y Y X 163 144 116 239 170 D
6 Basmati 386" w w z Y Y X Y Y Y X 163 144 116 239 170 D
7 Kernal (Pakistan Basmati)* w w z Y Y X Y Y Y X 163 - - - - -
8 Pusa Basmati 1* w w Y Y Y X X Y z Y 163 148 116 255 155 D
9 Super Basmati* w w z Y X X Y z z X - 144 116 239 = D
10 Basmati PK-385* Y w z X Y X Y z Y z 163 134 D
11 Basmati PK-198* Y w z X X X Y z Y z 159 134 D
12 Mahi Sugandha* Y X z X w z X z z Y - - - - - D
13 Kasturi* w Vv Y Y w X Y+2 z z Y 202 144 114 233 146 D
14 Haryana Basmati* Z+2 w Y X w X X Y z Y 159 144 134 215 155 D
15a Punjab Basmati (Bauni)* z+5 Y z X X X Y z Y z < = - - - -
15b Punjab Basmati (Bauni)* Y+2 Y z X X X Y X-4 Y Z+3 159 - 134 - - -
16 Basmati 2000* w w z Y X X Y z z X 163 155 134 233 170 D
17 Basmati 515* w w z Y X X Y z z X 163 144 134 233 170 D
18 Shaheen Basmati* w w 2 Y Y X Y z z X 163 144 134 233 170 D
19 Kissan Basmati* w Vv Y Y w X Y+2 Y z Y 163 134 116 215 170 D
20 NIAB Basmati 2016* w w z Y X X Y z z z 163 144 116 233 170 D
21 Noor Basmati* Y+2 w Y Y w w Y+2 Y z Y 180 154 134 215 155 D
22 Basmati CSR-30* w w z Y Y X Y Y Y X 163 144 116 239 170 D
23 Pusa Basmati 1401* w w Y Y Y X X Y z Y 163 148 116 255 170 D
24 Pusa Basmati 1460* w w Y Y Y X X Y z Y 163 154 116 253 155 D
25 Pusa Basmati 1609* z A\ Y X+2 w X X Y z Y 163 154 114 215 155 D
26 Pusa Basmati 1637* w w Y Y Y X X Y z Y 163 148 116 255 155 D
27 Pusa Basmati 1728* w w Y Y Y X X Y z Y 163 148 116 255 170 D
28 Pusa Basmati 1121* w w Y Y Y X X Y Y X 163 148 116 255 170 D
29 Pusa Basmati 1509* w w Y Y Y X Y+2 Y z X 163 154 114 259 170 D
30 Punjab Basmati 2* w w z Y X X Y Y z X 165 144 116 237 170 D
31 Punjab Basmati 3* w w z Y Y X Y Y Y X 163 144 116 239 170 D
32 Vallabh Basmati 22* w w z Y Y X Y Y Y z 163 144 116 255 155 D
33 Vallabh Basmati 23* w w z Y Y X Y Y Y z 163 144 116 255 155 D
34 Basmati 564* W/Y w Y/z X/Y/ W-2/Y X/Z XY Y/zZ Y X/z 161/ 144/148 116/ 215/233 155/ D
Y+4 163 /154 134 /255 161/
35 Pant Basmati 2* z W z X w 4 X+2 Y w Y 202 148 134 233 155 D
36 Pusa Basmati 1692* w w Y Y Y X Y+2 Y z X 163 155 114 215 170 D
37 Pusa Basmati 1718* w w Y Y Y X X+2 Y Y X 163 155 116 255 170 D
38 Punjab Basmati 4* w w z Y Y X Y Y Y X 163 148 116 255 170 D
39 Punjab Basmati 5* w w z Y Y X Y Y Y X 163 144 116 239 170 D
40 Haryana Basmati 2* w W Y Y Y X X Y Y X 163 148 133/116 255 170 D
CONFIDENTIAL AND PROPRIETARY - © Eurofins Scientific (Ireland) Lt

acnab Basmati

abh Basmati 24

No fragrance gene fgr

New varieties notified at origin
1885 138
Pusa 1886 129
1985 123
1979 Punjab B, 7

. C 622 1121

Basmati 2020 PK 2021

[Super| Gold KSK 111 H

Basmati Sona

Vital
HY 18

HT 39

Our testcodes: BJ027 and BJBOF

Source: Nader, W.F.; Elsner, J.; Brendel, T.; and Schubbert, R.: The DNA fingerprintin

NIAB

td [2025]. All rights reserved. Any use of this material without the specific permission of an authorised representative of Eurofins Scientific (Ireland) Ltd is stfamity foreinisitsd- the Basmati rice case. Agro FOOD Industry Hi Tech, 30(6): 57-61, 2019
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How to identify newly developed varieties without ‘e -
reference materials? «& eurofins

\?ﬁféin
Indian Council of Agricultural Research i Indian Council of Agricultural Research

ICAR

Rice
Pusa Basmati 1886
(Variety)

Rice
Pusa Basmati 1885
(Variety)

Traits improved: Bacterial blight & blzst resistance

1.
Xa21, xal3, Pi2-and Pi54 e
“ - 2. Molecularmarkers used

—_— \\\\\\\bA P 5 6 5 9 - 54”////3_/ Recurrent parent

Genes introgressed

1. Genes introgressed

2. Molecular markers used E SSR .
Pusa Basmati 6
3. R t t : Pusa B ti 1121
ecurrent paren usa Basma 4. Donor parent Pusa 1602 (Pi2 and Pi54 )/ Pusa 1603 (xa13 and
4. Donor parent g Pusa 1883 /Pusa Basmati 1718 Xa2l)
5. Salient features ient features

+ Bacterial blight and blast resistant +  Bacterial blight and blast resistant
+ Average grain yield: 45 g/ha
+  Maturity: 145 days

+ Plant height: 95 cm

Pi54MAS

+ Average grain yield: 47.0 g/ha
+  Maturity: 145 days

+ Plant height: 135 cm
CONFIDENTIAL AND PROPRIETARY - © Eurofins Scientific (Ireland) Ltd [2025]. All rights reserved. Any use of this material without the specific permission of an authorised representative of Eurofins Scientific (Ireland) Ltd is strictly prohibited




Principle Coordinate clustering analysis of Basmati

<% eurofins

Coord. 2

Principal Coordinates (PCoA)

Malviya Basmati Dhan 10-8

Pusa Basmati 1637 ~Pusa Basmali 1836

. #Pusa Basmati 1401
Pusa Basasmati =~ Pusa Basmall 1885
Pusa Basmati 1460 usa Basmali 1121

ana Basmati 2
lPusa Basmati 1847

“Pisa Basmati 1718 pyp ;
ssan Basmati Pusa.Bé njab Basmati 4

Punjab Basmati 5

Punjab Basmati 3
I~ Kernel | Pakistan Basmati
araori Basmati

W Basnali 564 Puriab Basr B 38

@ Shaheen Basmati
Super Basmati

1 aﬁ'npaeu.g%%hiadun

B Ranbir Basmati

@ Basmati PK-385 7

‘ 1 Gobindo Bhog
‘Basmah PK-198

lF’unjab Basmati / Bayri 2

Punjab-Basmati / Bauni 1

Coord. 1

#Pakistan
Basmati 385 Bindia

1: Basmati 370 family

2: Super basmati family

3: Taraori/Kernel family

4: Pusa Basmati 1 family

5: Pusa Basmati 1121 family
6: Pusa Basmati 1509 family

10: adulteration cluster

CONFIDENTIAL AND PROPRIETARY - © Eurofins Scientific (Ireland) Ltd [2025]. All rights reserved. Any use of this material without the specific permission of an authorised representative of Eurofins Scientific (Ireland) Ltd is strictly prohibited.
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Standards defining Jasmine rice -:-,Q eurofins

POINT 6 —- DENOMINATION DES AUTRES RIZ PARFUMES

6.2. Origine Thailande

Les caractéristiques minimales des variétés de riz Thai parfumé : dimension des grains, teneur en amylose
et arome, satisfont aux spécifications du tableau 2.

Tableau 2 - Caractéristiques minimales des variétés de riz Thai (non cuit)
Hom Mali Pathumtani
; Longueur minimale moyenne avant cuisson 7mm 7 mm
L WISy v Teneur en amylose 13-18% 16-20%
SOUNASFUAUAIT) . P P — P r—
Thailand Standar o P Syndlcal de la itio longueur/largeur uperieure a 3,. périeure a 3,
L i ° Arome typique du riz thai parfumé présent présent

L ]
RlZerle Pour les dénominations « Riz Parfumé de Thailande» ou « Riz Parfumé Thai» ou « Riz Fragrant de

Thailancle », « Riz Fragrant Thai » ou « Riz Jasmine Thai », le riz doit &tre constitué de 80 % minimum de la variété

F : Pathumtani ou de 92 % minimum de |a variété Hom Mali.
ra,nca.lse les dénominations « Riz Parfumé de Thailande» ou « Riz Parfumé Thai» ou « Riz Fragrant de

Thailande », « Riz Fragrant Thai » ou « Riz Jasmine Thai» peuvent étre complétées par la mention Hom Mali

LR \ g il 3 A
Ca mbod ian M i I Ied R ice for Exports Zﬂ:es%r;tfg]rr:;:l’{i;.% 9% minimum de Riz de Thailande Hom Mali (variétés Kao Dok Mali 105 et RD 15 (aussi
Cambodia offers Indica type of rice as ...

i

Lidentification des variétés est mesurée par des tests ADN.
Premium Fragrant or Cambodian Jasmine Rice | Fragrant | Long grain White or Premium White | White | Brown/Cargo

La liste des variétés de riz parfumés d’origine Thailande est mentionnée dans I'annexe 6.

6.3.  Autres origines que Thailande

Riz Parfumés, riz Fragrant autres que Thailande : Dans ce cas, I'information doit obligatoirement étre complétée
par lindication du ou des pays d'origine dans I'étiquetage.

L'indication de I'origine peut, au choix, compléter la dénomination (elle est dans ce cas mentionnée a
proximité immédiate de la dénomination) ou figurer ailleurs sur I'emballage, conformément a la
réglementation en vigueur en matiére d'étiquetage.

La dénomination «riz Jasmine» peut également étre employée pour des riz en provenance du
Cambodge et du Vietnam.

CONFIDENTIAL AND PROPRIETARY - © Eurofins Scientific (Ireland) Ltd [2025]. All rights reserved. Any use of this material without the specific permission of an authorised representative of Eurofins Scientific (Ireland) Ltd is strictly prohibited.
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DNA fingerprints of Southeast Asian rice varieties {:E eurofins

Variety and origin RM1 RM223 M16 RM202 RM44 RM201 RM229 RM241 RM171 RM55 RM263 RM152 RM212 RM252 RM72 fgr Variety Catagory Fragrance |Origin
Thailand Hom Mali (KDM105
Jasminel 67 Hom Mali® Z+5 \% Y Y W+2 w X Y-2 z z+#2 190 143 114 233 146 D and RD15) Thai Jasmine yes Thailand
68 Pathum Thani 1° Z+5 \4 Y Y+4 4 W X Y Z+4 Y 185 143 112 247 155 D Pathum Thani 1 Thai Jasmine yes Thailand
69 RD79 W Y Y Y W z X Y z Y 202 155 134 215 155 ND RD79 long grain no Thailand
Cambodia Phka Romeat Camb. Jasmine yes Cambodia
70 Phka Romeat* Z+5 \% Y Y W+2 w X Y-2 z z+2 190 143 114 233 146 D Phka Rumdeng Camb. Jasmine yes Cambodia
2 71 Phka Rumdeng*® Z+5 \Y Y Y W+2 w X Y-2 z z+2 190 148 114 233 146 D Phka Rumduol Camb. Jasmine yes Cambodia
E 72 Phka Rumduol*® Z+5 \% Y Y W+2 w X Y-2 z z+2 180 143 114 233 146 D Sen Kra Oub Camb. Aromaticrice yes Cambodia
3 73 Sen Kra Oub*® W+6 V-8 Y X W+2 W Y+2 Y z Y 202 154 133 193 146 D Sen Pidao Camb. Aromaticrice yes Cambodia
74 Sen Pidao** z \ Y % z Y+2 Y Z+4 Y 185 154 113 193 155 D SRO Ngear fragrant
75a  SRO Ngear z v Y Y w w Y+2 Y-8 W Y 183 144 134 215 155 D variety Camb. Aromaticrice yes Cambodia
75b SRO Ngear z \Y Y Y w w Y+2 Y-8 w Y 181 155 134 215 155  ND SRO Ngear non-
76 Phka Knhey (Ginger rice)*® z Y Y Y+4 X+2 w X Y Z+4 Y 183 140 112 215 146/ D fragrant variety medium to long grain no Cambodia
77  Phka Chan Sen Sar*® z V-8 Y X+4 Y+4 z Y+2 Y6 z Y 188 132 114 229 152 ND Phka Knhey (Ginger
78 CAR4*® Z+2 V-8 Y X w W2 Y+2 Y2 w Y 188 148 113 250 146 ND rice) medium to long grain no Cambodia
79 CAR6*® z+2 V-8 Y X w W2 Y+2 Y2 w Y 188 148 13 254 152 ND Phka Chan Sen Sar |medium to long grain no Cambodia
80 Chul's Sa*® z Y Y Y w z Y+2 Y Z+4 Y 202 154 133 215 155 ND CAR4 medium to long grain no Cambodia
81 Damnoeb Sbai Mongkul** z V-8 Y X+4 w w X Y-2 z Y 190 154 131 225 152 ND CAR6 medium to long grain no Cambodia
82 IR66*° z Y Y Y+4 w w Y+2 Y-4 w z 190 154 133 248 161 ND Chul's Sa medium to long grain no Cambodia
83 Riang Chey*® Z+2 V-8 Y X W W-2 Y+2 Y-2 0 Y 188 148 113 256 152 ND Damnoeb Sbai
Vietnam Mongkul medium to long grain no Cambodia
o 84  Jasmine 85° Y \ Y Y W+2 W Y z Y 190 - - - - D IR66 medium to long grain no Cambodia
£ 85 NANGHOAQ® Y \% Y Y W+2 w X Y z Y 190 148 112 215 146 D Riang Chey medium to long grain no Cambodia
E 86 ST20° Z+5 \% Y Y+4 w w X Y Z+4 Y 183 144 112 245/239 155 D Jasmine 85 Vietnamese fragrant yes Vietnam
=) 1233 NANG HOA 9 Vietnamese fragrant yes Vietnam
B 87 St24 Z+5 \% Y Y+4 w w X Y-8 Z+4 Y 183 155 112 218 155 D ) X
ST20 Vietnamese fragrant yes Vietnam
9, 88 ST25 Z+5 \Y Y Y+4 w w X Y-8/Y Z+4 Y 185 155 112 218/242 155 D X .
3 St24 Vietnamese fragrant yes Vietnam
I 89 OM18 Y-2 \% Y Y+4 W+2 w X Y Y 180 155 116 215 146 D . .
5 4 ST 25 Vietnamese fragrant yes Vietnam
=4 90 OM4900 Y-2 \ Y Y Y+4 w X Y z X 202 155 112 215 155 D . .
E 91 VD 20¢ z Vv Y Y+4 W+2 w X Y z Y 183 144 134 215 146 D om18 Vietnamese fragrant ves Vietnam
> 0M4900 Vietnamese fragrant yes Vietnam
92 LT28 Y-2 V-8 Y Y W Y+4 X Y Y Y 202 155 134 215 161 D . .
S VD 20 Vietnamese fragrant yes Vietnam
93 OM5451 Z Y Y Y+4 X+2 W X Y Z+4 Y 183 140 112 215 - ND . .
LT 28 Vietnamese fragrant yes Vietnam
Myanmar OM 5451 Vietnamese long grain no Vietnam
94 Paw San W+10  W-2 Y Y+2 Y-2 W Y+2 Y X-3 z 161 144 115 240 170  ND

CONFIDENTIAL AND PROPRIETARY - © Eurofins Scientific (Ireland) Ltd [2025]. All rights reserved. Any use of this material without the specific permission of an authorised representative of Eurofins Scientific (Ireland) Ltd is sO u r TeStCOd eS BJ SO R a n d BJ SO F
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Adulteration of Jasmine rice with non-fragrant RD79 .:-:E eurofins

Standards of Thai Fragrant Rice
Appended to Notification of Ministry of Commerce
Subject: Standards of Thai Fragrant Rice B.E. 2559

. Thai
Clause 1 Definitions lasmil‘lﬂ Rice
(1) Thai Fragrant Rice (Thai - Rice, Thai Aromatic Rice luu% I

or any other names of the same meaning) means Cargo rice

Gor Kor 79

and White rice that are processed from the non-glutinous rice
paddy of fragrant varieties that are produced in Thailand and
certified by Ministry of Agriculture and Co-operative as
non-glutinous rice of fragrant varieties. They have natural
aroma depending on whether they are new or old crop.

The cocked rice of which has tender texture.

CONFIDENTIAL AND PROPRIETARY - © Eurofins Scientific (Ireland) Ltd [2025]. All rights reserved. Any use of this material without the specific permission of an authorised representative of Eurofins Scientific (Ireland) Ltd is strictly prohibited.
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The glass squeezing test — ONLY! a simple preliminary ‘e :
test method, for indication, only o CU rofins

APPENDIX D
Method for checking cooked rice kernels boiled in water

(A simple preliminary test method for indication only)

1. Apparatus

1.1 Electric pot

1.2 Stainless metal basket

1.3 Spoon or paddle for stirring rice kemels

1.4 Two sglass sheets for pressing rice kernels

2. Test method

2.1 Select 100 white rice kernels randomly and put them in the basket.

2.2 Boil distilled water in the electric pot.

2.3 Dip the basket with the rice kemnels in the boeiling water (as in 2.2)
for a period as calibrated against the alkali spreading value method,
during which ensure that the rice kernels do not stick with each
other.

2.4 On completion of the boiling period, lift up the basket from
the boiling water and immediately dip it into the cold water, then
lift up for draining.

2.5 Spread the rice kernels on the glass sheet. Place another glass
sheet over the rice kemels and press them flat. The kernels that
have white cores of raw starch inside are considered as not fully
gelatinized.

3. Judgement
The kernels that are not fully gelatinized are not considered Thai Hom

Mali rice.

CONFIDENTIAL AND PROPRIETARY - © Eurofins Scientific (Ireland) Ltd [2025]. All rights reserved. Any use of this material without the specific permission of an authorised representative of Eurofins Scientific (Ireland) Ltd is strictly prohibited.
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PCoA clustering analysis of Jasmine rice

<% eurofins

Principal Coordlna_tes (PCoA)

4
‘r CAR

®<—-CAR6

Riang Chey ® Phka Chan Sen Sar

# Damnoeb Sbai Mongkul
# Sen Kra Oub

® |R66

Coord. 2

S 9T 28
. RO Ngear

#ChulsSa  sen Pidao

4 Pathum Thani 1
ST,
& OM 5451 \g QET <N

Phka Knhey / Ginger rice

1 P omeat
Phka Rumdeng ]
om Mali

Phka Rumduol
ANG HOA 9
ine 85
S # Thailand
» Cambodi
a\Vietnam

3 W 18
D 20
OM4900

Coord. 1

CONFIDENTIAL AND PROPRIETARY - © Eurofins Scientific (Ireland) Ltd [2025]. All rights reserved. Any use of this material without the specific permission of an authorised representative of Eurofins Scientific (Ireland) Ltd is strictly prohibited.
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——Pusa Basmati 1460
—(Pusa Basmati 1e37
Pusa Basmag

Basmay 4,

L
__jPusa

e

&% eurofins

UPGMA Clustering of 160
rice varieties worldwide

2, 3, 5 Basmati

2, 4 Jasmine

6 Japanese varieties
/7 ltalian varieties

8 US varieties

UPGMA algorithm: Unweighted Pair
Group Method with Arithmetic mean

Source: Nader, W.F; Steele, K.; Krickl, L..; Brendel, T.; and Schubbert, R.:
Authenticity testing of commercially relevant rice varieties on an
international scale by DNA fingerprinting and UPGMA and PCoA clustering
analysis. Submitted for publication to Food Control

strictly prohibited.

Eurofins Food Testing Webinar: Challenges in the international rice trade ~ 3.7.2025 Dr Werner Nader 1 6



PCoA clustering analysis of Risotto and Sushi rice

~ eurofins

Principal Coordinates (PCoA)

Hitomebore -k oshihikari
Akitakomachi / ienoyume

Sasanish

Hiines # Yamadanishiki
™ CL181 ¢ Japan
b=
'g _ = Italy
0 B Selenio Sp@il"‘l
e USA
Y Rooos rme! lero Venere o 004 Gloria =
e US Basmati 3 ' ;
® US Basmati 2 .CLQ%ES;QQ?S #— Karbgr
¥ irail
Gl e Srale
Puntal Arborio classico
Colonnello
Roy J - Taggart
Coord. 1

CONFIDENTIAL AND PROPRIETARY - © Eurofins Scientific (Ireland) Ltd [2025]. All rights reserved. Any use of this material without the specific permission of an authorised representative of Eurofins Scientific (Ireland) Ltd is strictly prohibited
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PCoA clustering analysis of Japanese varieties

&% eurofins

Coore. 2

Principal Coordinates (PCoA)

1

{ Marinckumasan
Hinohikari

¥ Afkimasari

4 hiyanichili

# Hipponbare

+ Mas

® Menkoina

# Tsugarurcman
4 Hanaechizen

Aschinoyul

"_"H.:t

Haenuki

* @ s

* Ayonckagayaki

# Kazenokomochi

- ‘—Wmahoehi
Gohyakumangaku Azahl
@ VYomadaonishiki X
# Myomanishiki # Himenomochi emaci
el iR Hakuchomochi
shimgGifu!
'ﬁl chinohao

# Kinuhikari
‘_ Mangmusume

k. higuku
*—Tumetgukughi *_’ S

Kinumusums

4 MNasuhikari

& Fusaiome g yoshiibu

Hitomebore # Yumemizuho

+ Mlkyqugn’ Fuzakogane

4 Koshihikari

* Pukinusl‘ Tentak.*u Akitekomachi

# Oborozuki

3

& Nanatsuboshi ® Kirara3s7

Yumepirika

Hashinoyume
Fukkurinko

“

Coord. 1

Analysis with a set of 24 SSR markers, two on each of the 12 rice chromosomes

CONFIDENTIAL AND PROPRIETARY - © Eurofins Scientific (Ireland) Ltd [2025]. All rights reserved. Any use of this material without the specific permission of an authorised representative of Eurofins Scientific (Ireland) Ltd is strictly prohibited.
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Your Contacts {;ff eurofins

Eurofins Dr.Specht Express
Testing & Inspection

Dr. Werner Nader Amar Guberinic, MA Dr. Alexander Zahm
Consultant Sales Manager Managing Director
Retired Managing Director

E-Mail: E-Mail: E-Mail: .
Werner.Nader@ ftdach.eurofins.com Amar.Guberinic@ ftdach.eurofins.com Alexander.Zahm@ftdach.eurofins.com
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UPGMA clustering of Basmati rice .:fé eurofins

2a: Basmati 370 family
2b: Super basmati family
2c: Pusa Basmati 1121 family

2d: Taraori/Kernel family

ITar.m ri Basmati

|
Kernel / Pakistan Basmatj

4a: Pusa Basmati 1509 family

EPTS@

4b: Pusa Basmati 1 family

jewseq qeudyd — -

CONFIDENTIAL AND PROPRIETARY - © Eurofins Scientific (Ireland) Ltd [2025]. All rights reserved. Any use of this material without the specific permission of an authorised representative of Eurofins Scientific (Ireland) Ltd is strictly prohibited.
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How to identify newly developed varieties without
reference materials?

%
<r

eurofins

Indian Council of Agricultural Research

wpm
ICAR g

Indian Council of Agricultural Research

gm
ICAR

Ric
Pusa Basmati -

(Variety)

Trait improved: Herbicide (Imazethapyr) tolerance

Rice
Pusa Basmati 1979

(Variety)

Trait improved: Herbicide (Imazethapyr) tolerance

1. Gene introgressed E AHAS » R M 6 84 4 < 1. Geneintrogressed AHAS

2. Molecular markers used : SSR 2. Molecular markers used SSR

3. Recurrent parent : Pusa Basmati 1509 3. Recurrent parent Pusa Basmati 1121
4.  Donor parent : Robin 4. Donor parent Robin

5. Salient features 5. Salient features

¢ Imazethapyr herbicide tolerant
¢ Average grainyield: 52 q/ha

¢ Maturity: 115 days

¢+ Plant height: 110 em

.

-

.

-

Imazethapyr herbicide tolerant
Average grain yield: 46 g/ha
Maturity: 133 days

Plant height: 125 cm

CONFIDENTIAL AND PROPRIETARY - © Eurofins Scientific (Ireland) Ltd [2025]. All rights reserved. Any use of this material without the specific permission of an authorised representative of Eurofins Scientific (Ireland) Ltd is strictly prohibited
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