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Evaluation of Progeny Populations Between Purple Rice with

High Grain Phenol cv. Saeng 5 and Modern Variety cv. Pathum Thani 1
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Abstract: Khao Saeng 5 (KS5) is a “Khao Kam” with purple kernel and contained high phenol content in rice
grain. It is traditional improved variety by pure line selection method from purple rice landraces in the
highlands of northern Thailand. Phenolic compounds are considered as essential substances found in purple
rice with antioxidant properties help to reduce the risk of various major chronic diseases. However, KS5 is a
landrace rice variety with lower yielding than the modern varieties. Therefore, to improve KS5 with higher
yields, the hybridization was conducted between KS5 and the modern white rice variety Pathum Thani 1.
This study aimed to evaluate the agronomical characteristics of first- and second-generation hybrids
and select plants with high phenol content from the second - generation population. The results showed
that almost agronomical characteristics of F1 plants grown in wet season 2017 was ranged between KS5
and PTT1, excepted plant height had exceeded their parents, while the percent of filled grain was lower than
their parents. In dry season 2018, the 129 F2 plants with purple pericarp were selected from 280 F2 plants.
Almost all the selected purple pericarp F2 plants had the range of almost agronomical characters wider
than their parents, except the percentage of filled grain was lower than female parent KS5. Grain yield
was varied between 6.2 -56.5 g/plant and skewed to KS5. Phenol content showed a continuous distribution
ranging from 28 to 272 mg gallic acid equivalent/100 g. There was no relationship between grain yield
and phenol content. The eight F2 plants with the highest grain phenol ranging from 199.7 - 272.3 mg gallic
acid equivalent/100 g and grain yield ranging from 7.6-34.2 g/plant were selected. These F2 plant could be

used as the genetic sources for subsequence selection to improve high grain quality purple rice.
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Figure 1. The black pericarp color of female parent Khao Saeng 5 (KS5), variation of pericarp color of F2

plants e.g., black, partial black and white and white pericarp color of male parent Pathum Thani

1 (PTT1)
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Table 1. Comparison of agronomic traits among F1 population, female parent Khao Saeng 5 (KS5) and

male parent Pathum Thani 1 (PTT1)

Traits P1 (KS5) P2 (PTT1) F1 F-test LSD, g5

Days to flowering 88 b 90 a 83c bl 0.7
Plant height (cm) 80 b 74 b 95 a o 6.5
Tillers per plant 4 5 4 ns

Panicles per plant 4 5 4 ns

Panicles length (cm) 22 ¢C 28 a 24 b o 2.3
Branches per panicle 7 8 7 ns

Spikelets per panicle 69 b 119a 89 b * 21.0
Filled grain (%) 82 a 82 a 57b * 13.6
Grain yield per plant (g) 40Db 9.1a 5.8b * 3.0

*, **and *** indicated significantly difference at P < 0.05, P < 0.01 and P < 0.001, respectively. ns indicated non-significantly

difference at P < 0.05
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Figure 2. Distribution of days to flowering (A), plant height (B), panicle length (C), spikelets per spike (D),
percent filled grain (E) and grain yield per plant (F) of F2 population. (The black, white and gray
bars represented value of female parent Khao Saeng 5 (KS5), male parent Pathum Thani 1

(PTT1) and F2 population

, respectively)
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Table 2. Distribution of starch type of endosperm within F2 population from between male parent
Pathum Thani 1 (PTT1) and female parent Khao Saeng 5 (KS5)

Family Endosperm type Number of plants %
Non-glutinous 45 34.9
Family 2 Glutinous 31 24.0
Non-glutinous and glutinous 53 411
Total 129 100
KS5 Glutinous 5 100
PTT 1 Non-glutinous 5 100
70 - W KS5 F2 OPTT1
Mean = 2422 Mean=96.8 Mean=602
€0 1 SD =332 sD=492] sD=110
50 -
9
= 40 4 B
g 30 -
o
20
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0 T T T T T T 1
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180

220 260 300 340

Phenol content (mg GAE/100 g)

Figure 3. Distribution of phenol content of F2 population and Pathum Thani 1 (PTT1) and Khao Saeng
5 (KS5) parents grown in wet season 2018 in the experiment at Faculty of Agriculture,

Chiang Mai University
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Table 3. Agronomic traits, starch type and phenol content of 8 selected F2 plants with black pericarp,
female Khao Saeng 5 (KS5) and male Pathum Thani 1 (PTT1) parents

Days to Plant Tillers  Panicles  Panicle Spikelets Filed  Grain yield Phenol
Starch Pericarp
Selection flowering height per per length per grain per Content (mg
family type color
(days) (cm) plant plant (cm) panicle (%) plant (g)  GAE/100 g)
1 2 82 96 6 6 325 91 47.3 9.9 272.3 Both type Black
2 39 90 79 10 10 21 71 62.0 7.7 2504 Non-glutinous  Black
3 28 106 94 10 10 25.8 139 791 34.2 217.0 Non-glutinous  Black
4 1 82 81 8 8 26 112 33.9 10.7 216.2 Glutinous Black
5 35 87 97 5 5 24.6 88 43.2 7.6 211.9 Glutinous Black
6 121 84 88 1" 1" 29.5 121 57.9 12.6 206.1 Non-glutinous  Black
7 123 92 87 6 6 254 80 23.8 12.6 201.2 Glutinous Black
8 62 87 92 9 9 26.4 95 28.4 14.2 199.7 Both type Black
Parent P1(ks5) 91(1.9) 74(3.1) 7(1.1) 6(0.5 23(1.4) 61(9.8) 90(6.5) 14.0(1.3) 242.3(33.2) Glutinous Black
P2(PTT1) 118(29) 72(4.5) 17(4.9) 17(4.9) 28(1.6) 135(35.5) 84(6.1) 39.1(54) 60.2(11.0) Non-glutinous White

The value in parenthesis represented standard deviation (sd)
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