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Selection for Photoperiod Insensitive Advanced Lines and High Grain Anthocyanin

of Purple Glutinous Rice
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Abstract: Anthocyanin is a major compound with anti-oxidative properties which can protect against oxidative
damages implicated in a range of diseases and it is commonly found in the purple rice grain. Purple rice
varieties are photoperiod sensitivity which can be grown only once a year and contains low anthocyanin
content. This research was to develop the advanced purple rice lines with high anthocyanin content and
photoperiod insensitivity. Seeds of the F, population between KDK (glutinous rice) and PTT 1 (non-glutinous
rice) were used to grow in plant-to-row and selected for the F population during wet season in 2013. The plants
were recorded for flowering dates, plant height, grain weight. pericarp color and endosperm type. Plants with
desirable traits and purple pericarp seeds were selected. F¢ population were grown during dry season in 2014.
Ten varieties were found with the character of photoperiod insensitivity plants, purple color in culm and leaves
with short plant type and high grain yield, and the seed of non-glutinous endosperm type with purple pericarp
color. The 10 varieties were grown for evaluation and selection of F, population and it was found photoperiod
insensitivity character in all varieties with shorter day to flowering, ranged between 96-103 days and plant height
compared with the parent, 79.7-83.2 cm, but similar seed size. The seeds were purple color with non-glutinous
endosperm type with anthocyanin content ranging from 31.4 to 58.8 mg/100 g which were 25-135% higher than

KDK. Seeds of all varieties will be evaluated and selected for the further study.
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Figure 1. Frequency distribution (%) of parents and F, populations between purple glutinous Kum Doi
Saket and white non-glutinous Pathum Thani 1 rice varieties

a) Day to flowering b) Culm length (cm) c) Grain yield (g/plant)
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Table 1. Distribution of endosperm type in F, and F, between purple glutinous Kum Doi Saket (KDK)

and white non-glutinous Pathum Thani 1 (PTT1) rice varieties

F. (Rainy season)

F, (Dry season)

Starch type

Endosperm type

Family number % Family number %
KDK Type Glutinous 39 47.0 47 59.5
Segregation Glutinous and Non-Glutinous 18 21.7 25 31.6
PTT 1 Type Non-Glutinous 26 31.3 7 8.9
Total 83 100 79 100

Table 2. Distribution of pericarp color in F, and F between purple glutinous Kum Doi Saket (KDK) and

white non-glutinous Pathum Thani 1 (PTT1) rice varieties

F. (Rainy season)

F, (Dry season)

Pericarp type Pericarp color
Family number % Family number %
KDK Type Purple 41 49.4 59 74.7
Segregation Purple and White 42 50.6 20 25.3
PTT 1 Type White 0 0.0 0 0.0
Total 83 100 79 100

Table 3. Days to flowering, culm length (cm), yield components, grain yield and grain anthocyanin

concentrations (mg/100 g) of selected F, lines

Lines/ Days to culm Number of Number of Filled 100 seed Grain yield Anthocyanin
Varieties flowering length panicles/ spikelets/ grain weight (g) (g/pot) (mg/100g)
(cm) plant panicle (%)
1 9% e 81.1cd 9 103 93.1a 2.0de 36.2a 58.4 a
2 98 de 82.4 cd 7 96 93.0a 22c 29.1 abc 35.2 def
3 98 cde 81.5cd 8 100 94.3a 21cd 33.0ab 47.9 abc
4 102 bc 82.6 cd 8 102 93.9a 1.9 def 28.0 abc 37.4 cde
5 100 bed 83.2 bc 9 94 92.7a 1.9f 32.6ab 44.2 bed
6 100 bed 82.2cd 9 96 92.3a 2.0 def 32.2ab 55.5 ab
7 100 bed 79.7d 9 102 93.9a 1.9 ef 24.0 bed 41.5 cde
8 103 b 80.9 cd 8 99 55.4c 2.0 def 132e 35.5 def
9 99 cde 81.1cd 9 95 74.0 b 2.0 def 18.3 de 55.0 ab
10 101 bed 81.2cd 9 100 94.9a 24b 27.2abcd 314 ef
KDK (check) 144 a 146.4 a 7 91 87.4a 26a 21.3 cde 251 f
PTT1 (check) 101 bcd 85.8b 8 102 89.3a 2.5ab 29.7 abc  not detected
F-test *x wox ns ns . ok . .
LSD 0.05 3.3 3.1 - 9.2 5.9 10.7 1.4
CV (%) 25 2.8 18.7 9.9 8.2 0.2 31.2 15.9

** are significantly difference at P<0.05,respectively. ns is non-significantly difference
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Figure 2. Frequency distribution (%) of parents and F, populations between purple glutinous Kum Doi

Saket and white non-glutinous Pathum Thani 1 rice varieties

a) Day to flowering b) Culm length (cm) c) Grain yield (g/plant)
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Table 4. Some grain characteristics of selected F, lines

Paddy rice (mm)

Brown rice (mm)

Lines/ Pericarp  Endospe Anthocyanin
Grain Grain  Lengh/W  Brownrice Brownrice Lengh/W
Varieties color rm type (mg/100g)
length width idth ratio length width idth ratio
1 purple non-glutinous 9.9 bcd 2.9 bc 3.5 bcd 6.6 cd 2.0 bc 3.3b 58.4 a
2 purple non-glutinous 9.9 bcd 2.9 bc 3.5 bed 6.8¢c 21b 3.3b 35.2 def
3 purple non-glutinous 9.9 bcd 3.0 bc 3.3d 7.2b 19c 3.8a 47.9 abc
4 purple non-glutinous 9.8 Cd 2.9 bc 3.4 bed 6.8c¢c 2.0 bc 3.4b 37.4 cde
5 purple non-glutinous 9.6 De 28c 3.4 bcd 6.5cd 19c 3.4b 44.2 bed
6 purple non-glutinous 9.7 Cd 2.8 bc 3.4 bed 6.8c¢c 1.9c 3.5b 55.5 ab
7 purple non-glutinous 9.7 cde 2.9 bc 3.4 bed 6.7c 2.0 bc 3.3b 41.5 cde
8 purple non-glutinous ~ 9.7Cd  2.7¢c 3.6 bc 6.6 cd 19c¢ 34b 35.5 def
9 purple non-glutinous 9.4 E 28c 3.4 cd 6.6 cd 1.9c 3.4b 55.0 ab
10 purple non-glutinous  10.6 A 28c 3.8a 75a 2.0 bc 3.8a 31.4 ef
KDK (check) purple non-glutinous ~ 10.0 Bc 3.7a 27e 6.4d 24 a 27¢c 251 f
PTT1 (check) white Glutinous 10.1 B 2.8 bc 3.6 ab 71b 2.0 bc 3.5b not detected
F-test . . o . *x *x .
LSD 0.05 0.3 0.2 0.2 0.3 0.1 0.3 1.4
CV (%) 2.5 4.7 4.5 3.3 5.8 6.4 15.9

**are significantly difference at P<0.05, respectively. ns is non-significance difference
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