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Indica-Japonica Differentiation and Quality Analysis of
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Abstract: Dahegu rice resources in Jiangxi province are rich and are favorable for their special quality.
No genetic study and quality improvement of Dahegu rice have been reported, and the plant architecture is
in need of improvement. In this study, SNP ( single nucleotide polymorphism ) markers were used to analyze
the genetic characteristics of Dahegu rice varieties from Yiyang, and rapid visio analyser ( RVA ) was used for
quality determination. The results showed that 40 pairs of SNP primers detected 82 alleles in 20 materials,
among which Dahegu rice varieties had indica frequency between 0.025 and 0.100, and were determined to be
of japonica rice type. The viscosity of Dahegu rice grain was an accumulation process through grain maturation,
whereas the amylose content ( AC ) was fixed before grain maturation. RVA parameters were closely related to
physicochemical properties, and especially the rice grain length was negatively correlated with breakdown value.
Pure milled rice grain rate and amylose content were the major gene traits. Compared with soft cultivated rice,
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the peak time was a key parameter to judge Dahegu rice. Through the screening analysis of the SNP and the

viscosity, excellent japonica parents with similar quality and complementary traits were selected, such as brown

glume Nongju Il with the softest grain texture, brown-glume Mianhuada with the most stable quality, long-grained

Nongkesuo Baikeda as a favorable breeding resource, and Wankenjing 11036 as a choice breeding material for

improving plant stature of Dahegu rice. These results would provide a guidance for the genetic improvement of

Dahegu rice.

Key words: Dahegu rice; single nucleotide polymorphism; indica-japonica differentiation; rice quality
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Table 2 InDel marker primers information
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Chromosome SNP marker Forward primer sequence Reverse primer sequence Base number difference
1 RIM7 ATTCCTGGTTCTACATTACTTA CGCCTCACTAGAATATCGGA 37
1 RIM30 AAGGGGCCCTAATTTATCTA TGTTTACTTTGTTCTTGGACTG 49
1 RIM37 ATAGTTCGCCATCGTCAT ACACGCCATAGCAAGGAA 53
1 R1M47 AATAGAATTACTGATGAAACCTTA GCCCGTTACCGCTTATGT 51
2 R2M10 CCCAGTCTGCTGCCATCT GAATGTATTTCAGTTCCAGTAAG 48
2 R2M24 GGGCAACAACGGCTCTG AGGGAATAAGGCGATACGG 31
2 R2M26 GCAGCAAAGTGCGGAGTA CAGGTGAATTGCCAATTT 38
2 R2M50 CCTGAAGGAAATGATAGCAATAG GTTTTGTATGCTCTTCACTTGTC 42
3 R3M10 CCGAGTACCATTGCTTTC CTGCCATAGTTACTGCTCTGTT 37
3 R3M23 TGCTTACAAGGGTCCAAT GGAGGTGCCTACCAAGAG 36
3 R3M30 AGGCTAAGTGAAGAAATAATAAG CTCCGTATTCATTACTGGTTG 24
3 R3MS53 ACACTGGCTACGGCAAAG TTTGTTCGGGAATAATGATGC 32
4 R4M13 TACACGGTAGACATCCAACA ATGATTTAACCGTAGATTGG 32
4 R4M17 AGTGCTCGGTTTTGTTTTC GTCAGATATAATTGATGGATGTA 51
4 R4M30 AAAATAGGGAGGCAGATAGAC GCTTCTCCTGGTTGTATGC 40
4 R4M43 CTTGAACCTGAGTGAGTGG CGATGAAAATGATGTCTA 34
5 R5M13 GAGAAAGAGTGGAAGGAG AGTATCGTCAGGAGGGTC 32
5 R5M30 CTCAATTTCACCCATCCC CGCTCCGTCTCCAACCTC 46
5 R5M43 ATGACTTTCCCACCGTAT AGCGTGACTTGAGTTCCA 34
6 R6M14 AAATGTCCATGTGTTTGCTTC CATGTGTGGAATGTGGTTG 34
6 R6M44 TTAGGAATAAAGGCTGGATA TTACCGTTAATAGGTGGAA 34
7 R7M7 ACCTTCCCTCCCCTTTTGAT AACTTGGTCTTCCTGTTTTATTG 67
7 R7M20 TTTATGACATTTTGACCG GTTTTGTGCATTCCTTTAC 66
7 R7M37 CAGCCCTAAATCTAAATACCC ACGTTGAGACAGGCGAGC 36
8 R8M23 CCTATTCACTCTACCGACAT GTTTAGTTCCCATTGCTTT 36
8 R8M33 CGAAAGAGGAGAGGGGTAGT CGAAAACGAGAAACAAATA 38
8 R8M46 CAGCAGAGTCCAGAGAAGAT GCATAAGATGGCGAGTGA 30
9 ROM10 CTTTGGATTCAGGGGGA AACTTGAAACGGAGGCAG 43
9 ROM30 CCACCCAAATCTGATACTG CTCACCTACCTAAAACCCAAC 32
9 R9M42 CTATAAGACCAAAACGAAAACT GAAAACCATTGTGTCACTGTA 48
10 R10M17 TGAACAATAAACCACAGAAGCA CCCTTTATTCCCTCCTTTG 31
10 R10M30 CCCTAAAAATAGAGCAACCT ACCCATAATACTACCAATCAAC 19
10 R10M40 GTCCCTAGGCCATCTCTTG GCGAATAGGGGTGGACAG 33
11 R11M17 CGATCAGCAGCAACAGGT TGAGACGTTTGGGAGCAT 52
11 R11M23 AAGGTTGACAAGGACAGAAG TCGCAGGAATGGATAAAA 42
11 R11M40 AAGAAAAATATCTATTGAGGAGTG GGAGGACCATAAATGACGG 41
12 R12M10 ATCATTTCAGCCTGTGCC AGCTTAATAGGGGGGACG 47
12 R12M27 ATTTCATTGCCATCAGTT GTAATCTTCTATCCGTTCA 33
12 R12M33 AGATAGTGTCGGCGGTGG TTGATGATAGTATTTGCTGATG 42
12 R12M43 CCGCCGAGAAGAAACAAA CCCAAGAACAGGATTACA 30
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Table 3 Standard for frequency classification of indica-
japonica InDel genes
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Fig.1 RVA characteristics of Dahegu rice varieties
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Fig.2 Physicochemical properties of Dahegu rice varieties
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Fig.5 Plant type and resistance of Dahegu rice varieties
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