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Genetics of anthocyanin synthesis in purple glutinous rice
(Oryza sativa L. indica)
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ABSTRACT: The information on genetic basis and inheritance for anthocyanin synthesis is important for varietal selection
in plant breeding program. The objectives of this experiment were to study genetics and inheritance of anthocyanin
synthesis in black glutinous rice, and to evaluate the correlation between anthocyanin content and rice morphological
traits. The progenies of the first generation (F,) were from the crossing between Neiwdam Gs.n0.09475 and Neiwdam
Gs.n0.00621 (female parents), and RD6 (male parent) initiated in 2009 at the Faculty of Agriculture, Khon Kaen University.
The F| progenies were grown, and self-pollination was done to receive the progenies of the third generation (F;). The F
progenles were then planted at a farmer’s field in Khon Kaen province. Data recorded for the progenies of the second
generation (F,) was pericarp color. Datarecorded for the male and female parents, and the F, progenies were morphological traits
and anthocyamn content. The results indicated that anthocyanin synthesis traits were controlled by a single dominant
gene. The estimated values for broad and narrow sense heritabilities of anthocyanin for Neiwdam Gs.no.09475xRD6 were
0.68 and 0.13, respectively; and for Neiwdam Gs.no.00621xRD6 were 0.31 and 0.14, respectively. Highly significant
correlation between anthocyanin content and pericarp color was recorded. The values for phenotypic and genotypic correlations
were 0.64 and 0.95, respectively. The data from this study would be valuable information for further improvement of
black glutinous rice.

Keywords: rice breeding, heritability, anti-oxidant substance, rice
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Figure 1
Gs.n0.09475xRD6.

Anthocyanin content and yield of the parental lines and the progenies of third-generation for Niewdam
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Figure 2 Anthocyanin content and yield of the parental lines and the progenies of third-generation for Niewdam
Gs.n0.00621xRD6.

Table 1 Analysis of variance in randomized complete block design.

Source of v Degree of Mean square MCP? Expected mean EMCPY
ariation freedom” Character square
X Y
Replications r-1
Families f-1 M2* M2 (M2*M2)  §° +rs’, §° s
Error (r-1)(f-1) M1* M1 (M1* M1) szE SQE*E

"'t = number of replications, f = number of lines
? MCP = Mean square of cross product

¥ EMCP = Expected mean square of cross product

Table 2 The ratio of pericarp color and chi-square test for Niewdam Gs. no. 09475xRD6 and Niewdam
Gs. no. 00621xRD6.

Cross Pericarp color for No. of F2 plants c2 c2 p-value
F1 population

Puple  White 't value

pericarp  pericarp

Niewdam Gs. no. 09475xRD6 purple 32 9 3:1 0.65 0.50-0.25
Niewdam Gs. no. 00621xRD6 purple 59 18 31 0.039 0.90-0.75
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Table 3 Anthocyanin content (mg/100 g) and yield (g/plant) for RD6, Niewdam Gs.n0.09475 and for the
selected progenies of third-generation for Niewdam Gs.n0.09475xRD6.

Cultivar/line Anthocyanin Yield
(mg/100g of brown rice) (g/plant)
RD6 ND" 31.38
Niewdam Gs.n0.09475 43.10 8.10
(Niewdam Gs.n0.09475xRD6)
-1-3-10 32.06 9.15
-1-37-11 127.85 12.36
-1-38-16 15.43 21.51
-2-29-2 12.22 6.89
-2-29-3 20.24 9.05
-2-29-4 28.45 9.13
-2-29-9 26.25 8.65
-2-33-2 11.02 6.43
-2-38-1 11.22 6.17
-3-6-9 11.62 10.14
-3-22-6 13.03 5.91
Average” 10.64 5.01

ND = Not detected
 Average value for the whole third-generation of Niewdam Gs.no.09475xRD6

Table 4 Anthocyanin content (mg/100 g) and vyield (g/plant) for RD6, Niewdam Gs.n0.00621 and for the
selected progenies of third-generation for Niewdam Gs.no.00621xRD6.

Cultivar/line Anthocyanin Yield/plant Cultivar/line Anthocyanin Yield
(mg/100g of (9) (mg/100g of (g/plant)
brown rice) brown rice)

RD6 ND" 31.38  (Niewdaw Gs.no.00621xRD6)

Niewdam Gs.no.00621 16.00 11.23 -2-39-6 9.81 17.23

(Niewdaw Gs.n0.00621xRD6) -2-39-9 12.22 16.98

-1-7-2 8.02 14.88 -2-39-10 21.44 28.5

-1-23-1 11.82 19.51 -3-6-2 23.41 18.93

-1-24-1 12.22 21.79 -3-12-9 8.62 32.12

-2-1-12 11.42 16.69 -3-12-10 7.61 28.63

-2-1-14 11.22 19.98 -3-15-9 14.63 19.66

-2-5-16 14.63 13.09 -3-17-16 9.6 17.03

-2-10-9 11.02 21.79 -3-40-6 69.33 15.43

-2-10-15 8.2 24.83 -3-40-7 15.23 21.33

-2-10-16 12.22 28.12 -3-40-8 18.03 19.97

-2-11-14 9.82 35.47 -7-10-4 22.04 14.75

-2-11-15 19.84 1717 -7-16-1 8.42 29.37

-2-16-14 9.82 22.89 -7-22-6 19.03 14.86

-2-32-1 8.42 14.99 -7-22-9 11.22 16.91

-2-32-10 75.74 23.14 -7-33-2 14.8 14.35

-2-32-12 74.74 21.81 -7-34-4 7.2 22.04

-2-32-14 20.44 30.71 -7-34-11 11.02 39.66

-2-32-15 12.62 35.62 -7-39-1 8.6 31.71

-2-32-16 79.95 19.73  Average” 6.99 14.22

ND = Not detected

“Average value for the whole third-generation of Niewdam Gs.no.00621xRD6
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Table 5 Phenotypic (rp) and genotypic (rG) correlations for some morphological characteristics and anthocyanin content.

Characteristic Leaf color Auricle color Leaf sheath Ligule color  Tip flower color  Dehulled color
color
r r r r r r r r r r r
Auricle color 0.74* 0.75™
Leaf sheath color 0.99** 1.00* 0.76"* 0.78**
Ligule color 0.91* 093 0.87** 0.90* 0.92* 0.93*
Tip flower color ~ 0.98** 1.00** 0.74** 0.77** 0.99* 1.00* 0.91* 0.94*
Dehulled color -0.09 -0.11 0.41* 043* -0.07 -009 0.6 017 -0.09 -0.10
Anthocyanin 0.02 0.07 -0.25¢ -0.35" 0.02 0.07 0.15 030" 0.01 0.02 0.64* 0.95"

*, ** = Significant difference at 95% and 99%, respectively.
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