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Source: Platts Rice Assessment, 
S&P Global

Price differences between rice varieties
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Legal frameworks
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Four arrested in Basmati rice fraud investigation
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Eurofins DNA fingerprinting to enforce the European 
Code of Practice for Basmati rice
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Our recent publications on SSR DNA fingerprinting
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Ebro Webinar on Jasmine Rice

Traditional varieties Evolved varieties
1. generation 

smati 
hestor

Taraori (HBC-19, 
Karnal location) Pusa Basmati 1

Basmati 386

Type3 (Dehradun)

Basmati 217

Ranbir

Basmati 370

Haryana Basmati

Mahi Sugandha

Kasturi

Basmati 385

Basmati 198

Niab Basmati 2016

Kernel (Pakistani 
Basmati)

Basmati 320 Super Basmati 

Punjab Basmati 3

Punjab Basmati 
(Bauni)

Traditional varieties Evolved varieties
1. generation 2. generation 

smati 
hestor

Taraori (HBC-19, 
Karnal location) Pusa Basmati 1

Pant Basmati 1

Pusa 1637

Pusa Basmati 
1460

Pusa Basmati 6 
(1401)

Pusa Basmati 
1121

Basmati 386 Punjab Basmati 3

Type3 (Dehradun)

Basmati 217

Ranbir

Basmati 370

Haryana Basmati

Mahi Sugandha

Kasturi

Basmati 385

Basmati 198

Punjab Basmati 
(Bauni)

Niab Basmati 2016

Kernel (Pakistani 
Basmati)

CSR-30 (Yamini)

Basmati 320

Basmati 515

Super Basmati 
Basmati 2000

Shaheen Basmati

Traditional varieties Evolved varieties
1. generation 2. generation 3. generation

smati 
hestor

Pusa Basmati 
1728

Pusa Basmati 
1718

Pusa Basmati 
1509

Punjab Basmati 4

Punjab Basmati 5

Haryana Basmati 
2

Pusa Basmati 
1692

Taraori (HBC-19, 
Karnal location) Pusa Basmati 1

Pant Basmati 1

Pusa 1637

Pusa Basmati 
1460

Pusa Basmati 6 
(1401)

Pusa Basmati 
1121

Basmati 386 Punjab Basmati 3

Type3 (Dehradun)

Basmati 217

Basmati 370

Haryana Basmati

Mahi Sugandha

Kasturi

Basmati 385

Basmati 198

Punjab Basmati 
(Bauni)

Niab Basmati 2016

Kernel (Pakistani 
Basmati)

CSR-30 (Yamini)

Basmati 320

Basmati 515

Super Basmati 
Basmati 2000

Shaheen Basmati

Ranbir

Traditional varieties Evolved varieties
1. generation 2. generation 3. generation 4. generation

smati 
hestor

Pusa Basmati 
1728

Pusa Basmati 
1718

Pusa Basmati 
1509

Punjab Basmati 4

Punjab Basmati 5

Haryana Basmati 
2

Pusa Basmati 
1692

Pusa Basmati 
1886

Pusa Basmati 
1885

Pusa Basmati 
1847

Taraori (HBC-19, 
Karnal location) Pusa Basmati 1

Pant Basmati 1

Pusa 1637

Pusa Basmati 
1460

Pusa Basmati 6 
(1401)

Pusa Basmati 
1121

Basmati 386 Punjab Basmati 3

Type3 (Dehradun)

Basmati 217

Ranbir

Basmati 370

Haryana Basmati

Mahi Sugandha

Kasturi

Basmati 385

Basmati 198

Punjab Basmati 
(Bauni)

Niab Basmati 2016

Kernel (Pakistani 
Basmati)

CSR-30 (Yamini)

Basmati 320

Basmati 515

Super Basmati 
Basmati 2000

Shaheen Basmati

Traditional varieties Evolved varieties
1. generation 2. generation 3. generation 4. generation 5. generation

smati 
estor

Pusa Basmati 
1728

Pusa Basmati 
1718

Pusa Basmati 
1509

Punjab Basmati 4

Punjab Basmati 5

Haryana Basmati 
2

Pusa Basmati 
1692

Pusa Basmati 
1886

Pusa Basmati 
1885

Pusa Basmati 
1847

Pusa Basmati 
1985

Pusa Basmati 
1979

Taraori (HBC-19, 
Karnal location) Pusa Basmati 1

Pant Basmati 1

Pusa 1637

Pusa Basmati 
1460

Pusa Basmati 6 
(1401)

Pusa Basmati 
1121

Basmati 386 Punjab Basmati 3

Type3 (Dehradun)

Basmati 217

Ranbir

Basmati 370

Haryana Basmati

Mahi Sugandha

Kasturi

Basmati 385

Basmati 198

Punjab Basmati 
(Bauni)

Niab Basmati 2016

Kernel (Pakistani 
Basmati)

CSR-30 (Yamini)

Basmati 320

Basmati 515

Super Basmati 
Basmati 2000

Shaheen Basmati

Jammu

Punjab Basmati 

118
138
129
123

7
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Basmati in the Code of Practice and DNA fingerprints

Chenab Basmati
Punjab Basmati
Pant Basmati 1
Malviya Basmati Dhan 10-9
Vallabh Basmati 21
Vallabh Basmati 24

No fragrance gene fgr
New varieties notified at origin

Pusa

1847 Jammu

Punjab B,

118
1885 138
1886 129
1985 123
1979 7

Basmati C 622 PK 1121
2020 2021

Basmati
Super Gold KSK 111 H

Sona
Vital

NIAB HY 18
HT 39

No Variety and origin RM1 RM223 M16 RM202 RM44 RM201 RM229 RM241 RM171 RM55 RM263 RM152 RM212 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 V 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)*j Z+5 Y Z X X X Y Z Y Z - - - - - -

15b Punjab Basmati (Bauni)*j 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 Z Y Y X Y Z Z X 163 144 134 233 170 D

19 Kissan Basmati* W V 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 V 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 / 

Y+4
W-2 / Y X / Z X / Y Y / Z Y X / Z 161 / 

163
144/148

/ 154
116 / 
134

215 / 233 
/ 255

155 / 
161 / 

D

35 Pant Basmati 2* Z W Z X W Z 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
Our testcodes: BJ027 and BJB0F

Source: Nader, W.F.; Elsner, J.; Brendel, T.; and Schubbert, R.: The DNA fingerprint in 
food forensics – 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
reference materials?

pTA248

xa13prom

Pi54MAS

AP5659-5 
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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

Principle Coordinate clustering analysis of Basmati
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Standards defining Jasmine rice
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DNA fingerprints of Southeast Asian rice varieties

67 Hom Malib Z+5 V Y Y W+2 W X Y-2 Z Z+2 190 143 114 233 146 D

68 Pathum Thani 1b Z+5 V Y Y+4 W W X Y Z+4 Y 185 143 112 247 155 D

69 RD79 W Y Y Y W Z X Y Z Y 202 155 134 215 155 ND

70 Phka Romeat*c Z+5 V Y Y W+2 W X Y-2 Z Z+2 190 143 114 233 146 D

71 Phka Rumdeng*c Z+5 V Y Y W+2 W X Y-2 Z Z+2 190 148 114 233 146 D

72 Phka Rumduol*c Z+5 V Y Y W+2 W X Y-2 Z Z+2 180 143 114 233 146 D

73 Sen Kra Oub*c W+6 V-8 Y X W+2 W Y+2 Y Z Y 202 154 133 193 146 D

74 Sen Pidao*c Z V Y Y W Z Y+2 Y Z+4 Y 185 154 113 193 155 D

75a SRO Ngear Z V Y Y W W Y+2 Y-8 W Y 183 144 134 215 155 D

75b SRO Ngear Z V Y Y W W Y+2 Y-8 W Y 181 155 134 215 155 ND
76 Phka Knhey (Ginger rice)*c Z Y Y Y+4 X+2 W X Y Z+4 Y 183 140 112 215 146 / 

164
D

77 Phka Chan Sen Sar*c Z V-8 Y X+4 Y+4 Z Y+2 Y-6 Z Y 188 132 114 229 152 ND
78 CAR4*c Z+2 V-8 Y X W W-2 Y+2 Y-2 W Y 188 148 113 250 146 ND
79 CAR6*c Z+2 V-8 Y X W W-2 Y+2 Y-2 W Y 188 148 113 254 152 ND
80 Chul's Sa*c Z Y Y Y W Z Y+2 Y Z+4 Y 202 154 133 215 155 ND
81 Damnoeb Sbai Mongkul*c Z V-8 Y X+4 W W X Y-2 Z Y 190 154 131 225 152 ND
82 IR66*c Z Y Y Y+4 W W Y+2 Y-4 W Z 190 154 133 248 161 ND
83 Riang Chey*c Z+2 V-8 Y X W W-2 Y+2 Y-2 W Y 188 148 113 256 152 ND

84 Jasmine 85d Y V Y Y W+2 W X Y Z Y 190 - - - - D

85 NÀNG HOA 9d Y V Y Y W+2 W X Y Z Y 190 148 112 215 146 D
86 ST 20d Z+5 V Y Y+4 W W X Y Z+4 Y 183 144 112 245 / 239 

/ 233
155 D

87 St 24 Z+5 V Y Y+4 W W X Y-8 Z+4 Y 183 155 112 218 155 D
88 ST 25 Z+5 V Y Y+4 W W X Y-8 / Y Z+4 Y 185 155 112 218/242 155 D
89 OM 18 Y-2 V Y Y+4 W+2 W X Y W Y 180 155 116 215 146 D
90 OM4900d Y-2 V Y Y Y+4 W X Y Z X 202 155 112 215 155 D
91 VD 20d Z V Y Y+4 W+2 W X Y Z Y 183 144 134 215 146 D
92 LT 28 Y-2 V-8 Y Y W Y+4 X Y Y Y 202 155 134 215 161 D 

93 OM 5451d Z Y Y Y+4 X+2 W X Y Z+4 Y 183 140 112 215 - ND

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

Vietnam

Vi
et

na
m

es
e 

fra
gr

an
t r

ic
e

Myanmar

Thailand

Jasmine

Cambodia 

Ja
sm

in
e

Variety Catagory Fragrance Origin
Hom Mali (KDM105 
and RD15) Thai Jasmine yes Thailand
Pathum Thani 1 Thai Jasmine yes Thailand
RD79 long grain no Thailand
Phka Romeat Camb. Jasmine yes Cambodia
Phka Rumdeng Camb. Jasmine yes Cambodia
Phka Rumduol Camb. Jasmine yes Cambodia
Sen Kra Oub Camb. Aromatic rice yes Cambodia
Sen Pidao Camb. Aromatic rice yes Cambodia
SRO Ngear fragrant 
variety Camb. Aromatic rice yes Cambodia
SRO Ngear non-
fragrant variety medium to long grain no Cambodia
Phka Knhey (Ginger 
rice) medium to long grain no Cambodia
Phka Chan Sen Sar medium to long grain no Cambodia
CAR4 medium to long grain no Cambodia
CAR6 medium to long grain no Cambodia
Chul's Sa medium to long grain no Cambodia
Damnoeb Sbai 
Mongkul medium to long grain no Cambodia
IR66 medium to long grain no Cambodia
Riang Chey medium to long grain no Cambodia
Jasmine 85 Vietnamese fragrant yes Vietnam
NÀNG HOA 9 Vietnamese fragrant yes Vietnam
ST 20 Vietnamese fragrant yes Vietnam
St 24 Vietnamese fragrant yes Vietnam
ST 25 Vietnamese fragrant yes Vietnam
OM 18 Vietnamese fragrant yes Vietnam
OM4900 Vietnamese fragrant yes Vietnam
VD 20 Vietnamese fragrant yes Vietnam
LT 28 Vietnamese fragrant yes Vietnam
OM 5451 Vietnamese long grain no Vietnam

Our Testcodes: BJS0R and BJS0F

Variety and origin RM1 RM223 M16 RM202 RM44 RM201 RM229 RM241 RM171 RM55 RM263 RM152 RM212 RM252 RM72 fgr
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Adulteration of Jasmine rice with non-fragrant RD79
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The glass squeezing test – ONLY! a simple preliminary
test method, for indication, only
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PCoA clustering analysis of Jasmine rice
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UPGMA Clustering of 160 
rice varieties worldwide
2, 3, 5 Basmati
2, 4 Jasmine
6 Japanese varieties
7 Italian varieties
8 US varieties

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 

UPGMA algorithm: Unweighted Pair 
Group Method with Arithmetic mean

Eurofins Food Testing Webinar: Challenges in the international rice trade 3.7.2025     Dr Werner Nader
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PCoA clustering analysis of Risotto and Sushi rice
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PCoA clustering analysis of Japanese varieties

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

Eurofins Dr.Specht Express 
Testing & Inspection

Dr. Werner Nader
Consultant
Retired Managing Director

E-Mail: 
Werner.Nader@ ftdach.eurofins.com

Amar Guberinic, MA
Sales Manager

E-Mail: 
Amar.Guberinic@ ftdach.eurofins.com

Dr. Alexander Zahm
 Managing Director

E-Mail: 
Alexander.Zahm@ftdach.eurofins.com
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UPGMA clustering of Basmati rice

2a: Basmati 370 family

2b: Super basmati family

2c: Pusa Basmati 1121 family

2d: Taraori/Kernel family

4a: Pusa Basmati 1509 family

4b: Pusa Basmati 1 family
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How to identify newly developed varieties without
reference materials?

RM6844
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