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Abstract : Morphological and molecular characterization and identification of varieties will 

be of great significance in varietal improvement, release and seed production programmes. 

From the perspective of a seed technologist, characterization of varieties will be helpful in 

maintenance of their genetic purity in the seed supply chain, in order to ensure the supply of 

good quality, genetically pure seeds to farmers. 
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Introduction : One of the most challenging tasks in molecular diversity analysis is to 

identify a marker which can differentiate between closely related varieties. But, in the 

presented study, during the molecular characterization of basmati and non-basmati paddy 

cultivars, different groups of SSR marker have been generated, which can differentiate 

between/within (i) basmati and non-basmati (ii) aromatic and non-aromatic (iii) basmati 

cultivars (iv) non-basmati cultivars (v) traditional and evolved basmati paddy cultivars. The 

details about these markers have been discussed as below:  

 

Utility of SSR Markers  

Basmati and Non-Basmati Paddy Cultivars: A total of ten SSR markers (RM 44, RM 84, 

RM 121, RM 124, RM 128, RM 220, RM 302, RM 310, RM 447 and RM 528) have been 

found to be efficient in differentiating basmati and non-basmati paddy cultivars (Figure 

4.22a). The polymorphism percentage of markers to differentiate basmati and non-basmati 

paddy cultivars was 20%. RM 44 marker present on chromosome 8 has been reported to be 

linked to cooked kernel elongation (Biswas et al., 2004). In non-basmati paddy cultivars, the 

cooked kernel length has been observed to be very low as compared to basmati ones. 

Therefore, this marker showed its potential in differentiating basmati and non-basmati paddy 

cultivars. Similarly, some SSR markers have been reported to amplify different alleles in 

basmati and non-basmatipaddy cultivars (Jain et al., 2004; Siwach et al., 2004). By 

comparing our experimental data with previous researchers, some SSR markers (RM 121, 
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RM 124, RM 128, RM 220, RM 302, RM 310, RM 447, RM 528) were found to be the 

additional SSR markers, which can be used to differentiate basmati and non-basmati paddy 

cultivars. SSR markers have been reported to produce a number of alleles that were shared 

among the basmati cultivars, whereas comparatively lower number of bands was common 

among basmati and non-basmati cultivars of paddy (Rabbani et al., 2010).  

Aromatic and Non-Aromatic Paddy Cultivars: A total of ten SSR markers (RM 44, RM 

166, RM 210, RM 216, RM 223, RM 253, RM 321, RM 495, RM 506 and RM 522) were 

found to be able in differentiating aromatic and non-aromatic paddy cultivars. Thus, 20% 

SSR markers showed their capability in differentiating P 44 and PR 118 from PB 1121, PB 

1460, PB 1401, PS 5, PB 2 and Bas 370. SSR markers linked to aroma gene (fgr) were found 

to be highly polymorphic for different aromatic paddy cultivars (Jewel et al., 2011).  

To the best of our knowledge, use of RM 321, RM 495, RM 506 and RM 522 to differentiate 

aromatic and non-aromatic paddy cultivars is not reported so far elsewhere. Thus, these 

markers may be further exploited to differentiate other aromatic and non-aromatic paddy 

varieties, which were not characterized in the presented study.  

Basmati and Basmati Paddy Cultivars: A large number of SSR markers (RM 16, RM 18, 

RM 162, RM 174, RM 210, RM 282, RM 310, RM 431, RM 447, RM 465, RM 490, RM 

502, RM 506, RM 220, RM 304, RM 516, RM 570, RM 549, RM 593) showed their potential 

contribution to estimate genetic divergence within basmati paddy cultivars. Thus, 38% of 

markers showed their potential in differentiating basmati paddy cultivars. SSR marker RM 

162 was observed to be competent in differentiating PB 1121 from other basmati cultivars, 

whereas RM 310 differentiated PB 1460 from rest of the basmati varieties. Marker RM 16 

gave two alleles in PB 1401 but a single allele in all other basmati paddy cultivars. RM 465 

gave multiple alleles in all basmati cultivars but was able to differentiate PB 1460, PB 1401 

from PB 1121, PB 2 and Bas 370. The maximum numbers of unique electromorphs were 

found with RM 304, RM 447 and RM 560 in differentiating basmati paddy cultivars. 

Similarly, unique electromorphs were recorded for basmati paddy cultivars by using SSR 

markers (Kaushik et al., 2011). RM 252 was reported to be the most powerful marker for 

discriminating among closely related Basmati varieties (Jain et al., 2004).  

Non-Aromatic and Non-Basmati Paddy Cultivars: A total of six SSR markers (RM 19, 

RM 121, RM 133, RM 282, RM 465 and RM 560) showed their potential in differentiating 

two medium grain non-basmati and non-aromatic paddy cultivars. Thus, only 12% of total 

tested markers were able to differentiate P 44 and PR 118. The low percentage of 

polymorphism by markers may be due to less number of cultivars to analyze. The other 
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reason is that both these cultivars have similar morphological and physico-chemical 

properties to a greater extent. Similar to our report, the lack of genetic difference between 

Pakistani paddy cultivars, i.e. ‘Sugdasi-Sadagulab’ and ‘Sonehri-Sugdasi’, and ‘NIAB-IR9’ 

and ‘Shadab’ has been observed, which could be due to either extremely low difference 

between the two varieties at the DNA level and having similar morphological and agronomic 

traits (Rabbani et al., 2010).  

It has been also observed that the difference of allele size is very less for polymorphic 

markers in these two cultivars. Thus, these six polymorphic markers may be used in paddy 

breeding programs for the development and improvement of other closely related paddy 

cultivars, which are medium in shape and size with low amylose content.  

Traditional and Evolved Basmati Paddy Cultivars: Some SSR markers (RM 81, RM 84, 

RM 133, RM 281, RM 441, RM 560) have been found to be efficient in  discriminating 

traditional basmati paddycultivar (Bas 370) from evolved or cross-bed paddy cultivars (PB 

1121, PB 1460, PB 1401, PB 2) as shown in Figure 4.22d. The results were in the agreement 

of previous researchers, in which the traditional basmati varieties were distinguished 

effectively from evolved basmati and non-basmati paddy varieties using SSR markers (Pal et 

al., 2004; Archak et al., 2007).  

 

Conclusion : 

Molecular markers have been found to be more effective in detecting adulteration among 

paddy cultivars as compared to physico-chemical approach. In case of molecular 

characterization, a single allele has been observed in pure sample, whereas two alleles at 

different positions were observed of adulterated sample.  

DNA marker based identification of traditional basmati paddy may help in maintaining the 

integrity of this high quality genotype to the benefit of researchers, farmers and consumers 

(Rabbani et al., 2010).  
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