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Abstract

Iron (Fe) is one of essential nutrients for human.  Many people are suffered from iron 

deficiency anemia worldwide.  Iron intake mainly comes from cereals, particularly rice, which is the 

staple food for most people in Asia.  Rice is commonly low Fe in grain as compared with other 

cereals.  In Thailand, popular Thai rice varieties are also low in grain Fe.  Therefore, breeding for 

high Fe in grain has been proposed to improve Fe in rice grain.  This study was conducted to 

determine genetic control of Fe content in rice grain, at Department of Agronomy and the Multiple 

Cropping Center, Faculty of Agriculture, Chiang Mai University on June 2004 to May 2007. 

 In the first experiment, gene action for grain Fe in brown rice was determined from 23 

crosses between high Fe x low Fe parents and reciprocal crosses.  High Fe varieties were IR68144 

CMU122 and Jalmagna.  Low Fe varieties were Chainat 1, Suphan Buri 1, KDML105, RD 6, Niaw 

Ubon 2, Hawm Suphan Buri, Bang Taen and Kam Doisaked.  Five plants of F1 and parents were 

grown in plastic pots arranged in complete randomized design (CRD) with three replicates.  At 

maturity, seed from each plant was separately collected and determined for Fe content by chemical 



analysis and grain morphology characteristic (length, width and shape).  Grain Fe in brown rice of F1 

hybrids was close to high Fe parents and no significantly difference in reciprocal crosses was found.  

These suggest dominant gene action, varied from partially dominance to complete dominance.  In 

addition, grain morphology (length and shape) were correlated with grain Fe content.  Seven groups 

of grain morphology were identified from this study.   

 In the second experiment, major genes for grain Fe were identified from the evaluation of F2

population of IR68144 (high Fe) x Chinat 1 (low Fe).  One-hundred F2 plants and 15 plants each of 

parents were sown in pot.  At maturity plants were harvested individually.  Grain Fe in brown rice 

were analyzed by chemical analysis and evaluated by Perls’ Prussian Blue technique (PPB).  Chi-

square test was used for testing F2 segregation ratio.  It was found that genetic variation for grain Fe 

could be accounted by two genes and ratio of segregation was 1 (high Fe):14 (intermediate Fe): 1 

(low Fe).  Perls’ Prussian Blue technique, method for detecting localization of Fe in grain, could be 

used to separate the parents. IR68144 was high staining (+++) whereas Chinat 1 was varied from low 

to high and concentrated in medium staining (++).  Although there was correlation of grain Fe 

between PPB staining and chemical analysis, population of F2 could not be classified by PPB. 

 Location of gene controlling grain Fe was determined by molecular markers.  After 30 days 

after sowing, leaf samples of parents and F2 plants were collected for DNA analysis.  Seventy-seven 

SSR markers were used in this study, only 28 markers (36%) were polymorphic.  After that, bulk 

segregation analysis of F2 was performed, two markers, RM20 and RM332, were correlated with 

grain Fe content.  One QTL for grain Fe was located between these markers on short arm of 

chromosome 11, explaining 14% of the total phenotypic variation.  Degree of dominance was - 1.2. 

 In conclusion, grain Fe is simply inherited.  The gene action was ranged from partially 

dominance to complete dominance.  The grain Fe was controlled by two genes.  Microsatellite 

markers linked to QTL for grain Fe content were located.  These findings will be useful in breeding 

and selection to increase Fe content in rice. 

      


