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Evaluation of advanced purple rice lines with photoperiod insensitive from
Kum Doi Saket and Pathum Thani 1 for yield and grain anthocyanin content
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ABSTRACT: Anthocyanin is a major biocactive compound in purple rice which reacts as an anti- oxidative against
oxidative damages. Purple rice is commonly found in photoperiod sensitivity and able to cultivate only once a year.
To improve the production and alternative product for rice consumers, breeding program was carried out by crossing
between the purple glutinous rice variety Kum Doi Saket (KDK) and non-glutinous rice variety Pathumthani 1 (PTT1).
This research aimed to evaluate the indicated advanced lines for approaching the of purple non-glutinous rice with
photoperiod insensitivity, high grain yield and anthocyanin content. The total 5 advanced lines of non-glutinous rice
with purple pericarp were used in this study. They were grown in both wet and dry seasons and evaluated for day
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to flowering, plant height, grain yield, yield components, anthocyanin and amylose contents. All advanced lines
showed photoperiod insensitivity characteristic. By comparing to the female KDK parent in wet season, the advanced
lines were 10-23 days earlier, had shorter culms and higher yield. Results from both wet and dry seasons showed
that the advanced lines were flowering between 101-114 and 120- 127 days, with the culm length between 76.0-
81.1 and 78.4-88.1 cm, grain yield between 484.2-727.3 and 453.6-750.7 kg/rai, anthocyanin between 3.4-23.8 and
12.6-36.6 mg/100 g and amylose between 11.2-13.9 and 11.5-14.0%, respectively.The pericarp color was purple in
all lines with slender grain shape. The highest yield was found in K2 line which had 727.3 and 750.7 kg/rai in wet
and dry seasons, respectively, similar to PTT1. The highest grain anthocyanin was also observed in this line with 23.8
me/ 100 ¢ and 36.6 mg/ 100 ¢ in wet and dry seasons, respectively. The derived advanced lines of the purple and
non-glutinous rice with photoperiod insensitivity and high yield from this study will be cultivated in the farmer’s
fields in the future.

Keywords: purple rice; breeding; special grain quality; active ingredient; functional rice
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Table 1 Description of advanced lines, parents and check varieties used in this study

Line/variety Pericarb  Anthocyanin  Endosperm Photoperiod  Description

(symbol) color type sensitivty

K1 Black Present Non-glutinous  Insensitive Advanced line derived from KDK
x PTT1

K2 Black Present Non-glutinous  Insensitive Advanced line derived from KDK
x PTT1

K3 Black Present Non-glutinous  Insensitive Advanced line derived from KDK
x PTT1

Kd Black Present Non-glutinous  Insensitive Advanced line derived from KDK
x PTT1

Kham Doi Saket Black Present Glutinous Sensitive Female parents, pure line

(KDK) selection from local purple rice

Pathum Thani 1 White Absent Non-glutinous  Insensitive Male parent, high yielding variety

(PTT1) from Department of Rice (DOR).

Kham Jao Mor Black Present Non-glutinous  Sensitive Check variety, purple rice variety

Chor 107 (KJ107) from Chiang Mai University (CMU)

Hom Nil (HN) Black Present Non-glutinous  Insensitive Check variety, black rice variety

from Kasetsart University (KU)
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Table 2 Morphological characteristics of 5 advanced lines (K1-K5) and 4 check varieties (KDK, PTT1, KJ107 and HN)

eaf Sterile
Lines/ Leaf sheath Lisule  Auricle Node  Apiculus Stigma Pericarp
blade lemmas  Awning Husk color
Varieties color color color color color color color
color color
K1 Green Green White  White  Green White White White Absent  Brown spot on straw  Black
K2 Green Green White ~ White  Green White White White Absent  Brown spot on straw  Black
K3 Purple Purple Purple  Purple Purple  Purple  Purple  Purple  Absent Purple spot on straw  Black
Ka Purple Purple Purple  Purple Purple  Purple  Purple  Purple  Absent Purple spot on straw  Black
K5 Purple Purple Purple  Purple  Purple  Purple  Purple Purple  Absent Purple spot on straw  Black
KDK Purple Purple Purple  Purple Purple  Purple  Purple  Purple  Absent Purple Black
PTT1 Green Green White  White  Green White White White Partial Straw White
KJ107 Green Green White  White  Green White White White Absent Straw Black
Purple Purple
HN Purple  Purple  Purple  Purple  Purple Purple  Absent Brown Black
margins margins
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Table 3 Evaluation of agronomical characteristics and anthocyanin content of 5 advanced lines and 4 check varieties in wet season, 2016

Lines/  Days to flowering  Plant height Number of Number of Filled grains 1,000 grain weight Yield Anthocyanin
Varieties (days) (cm) panicles/plant  spikelets/panicle (%) (9) (kg/rai) (mg/100g)

Advanced lines

K1 102 d 76.0 c 15 a 144 b 85.0 bc 26  bc 569.1 bc 70 d
K2 114 b 80.5 ¢ 15 a 157 b 80.2 cde 25 ¢ 7273 a 238 b
K3 101 d 783 ¢ 11 b 151 b 87.0 ab 21 e 484.2 ¢ 8.0 d
Kad 102 d 81.1 ¢ 12 ab 175 a 86.0 abc 22 de 649.3 ab 126 c
K5 101 d 771 c 11 b 161 ab 83.2 bcd 24 d 5479 bc 34 e
Check varieties
KDK 124 a 1232 b 8 ¢ 109 ¢ 756 e 27 b 2883 d 311 a
PTT1 110 ¢ 705 d 15 a 123 ¢ 923 a 31 a 673.0 ab not detected
KJ107 125 a 150.5 a 14 ab 148 b 83.7 bcd 31 a 5718 bc 28.7 a
HN 96 e 852 d 15 a 110 ¢ 84.9 bc 25 ¢ 508.7 ¢ 13 e
F-test 2 2 o . *x - > *xx
LSDyg.0s 33 52 3.1 17.3 6.9 2 128.8 22
CV (%) 2.1 4 16.3 8.5 5.7 52 15.8 12.6

**, *** significantly difference at P < 0.01 and P < 0.001, respectively
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Table 4 Evaluation of agronomical characteristics and anthocyanin content of 5 advanced lines and check varieties in dry season, 2017

Lines/ Days to flowering Plant height Number of Number of Filled grains 1,000 grain weight Yield Anthocyanin
Varieties (days) (cm) panicles/plant spikelets/panicle (%) () (kg/rai) (mg/100g)
Advanced lines

K1 127 a 78.4 ¢ 23 a 130 85.7 abc 28 ab 729.4 ab 167 b

K2 122 ab 80.7 bc 23 a 136 797 ¢ 29 a 750.7 ab 36.6 a

K3 123 ab 88.0 a 15 b 114 83.0 bc 22 ¢ 548.8 bc 149 b

Ka 122 ab 88.1 a 14 b 121 89.6 ab 22 ¢ 4536 ¢ 294 a

K5 120 b 85.9 ab 15 b 133 90.1 ab 24 c 4856 ¢ 126 b

Check varieties

KDK - - - - - - - -

PTT1 126 a 869 a 16 b 132 931 a 31 a 807.3 a not detected
KJ107 - - - - - - - -

HN 93 ¢ 753 ¢ 12 b 115 794 ¢ 25 bc 5024 ¢ 1.2 ¢
F-test % ¢ ¢ ns * *x * o
LSD0s 6.3 58 4.6 - 8.9 0.4 218.3 9.9
CV (%) 22 2.8 11.2 9.5 4.2 5.7 14.6 20.7

ns, *, **, *** non-significantly difference, significantly difference at P < 0.05, P < 0.01 and P < 0.001, respectively
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Table 5 Grain characteristics, amylose content of 5 advanced lines and 4 check varieties (PTT1, KDK, KJ107 and HN) in wet season, 2016

Paddy rice (mm) Brown rice (mm)
Lines/Varieties Shape® Amylose (%)
Length Width Length/Width ratio Length Width Length/Width ratio

Advanced lines
K1 100 cd 28 b 36 e 7.1 23 b 3.1 d slender 139 a
K2 10.1 cd 25 bc 39 de 8.3 22 ¢ 38 ab slender 123 b
K3 99 cd 24 e 4.2 bc 75 20 d 3.8 ab slender 116 ¢
Kd 10.2  bc 26 cd 40 cd 7.1 22 ¢ 33 d slender 11.2 ¢
K5 108 a 23 e 46 a 74 20 d 3.8 ab slender 124 b

Check varieties
KDK 10.0 cd 36 a 28 f 6.9 29 a 24 e medium 35 d
PTT1 10.6 ab 24 de 44 ab 7.6 21 c 3.6 bc slender 134 a
KJ107 97 d 36 a 27 f 6.8 1.9 d 3.6 bc slender 140 a
HN 101 ¢ 26 bc 3.9 de 6.8 17 e 40 a slender 115 ¢
F-test s 2 2 ns o o o
LSDy.0s 0.5 0.1 0.3 - 0.1 0.5 0.6
CV (%) 35 a4 6.2 9.6 3.8 10.1 3.8

ns, *** non-significantly difference and significantly difference at P < 0.001, respectively

@Brown rice shape by length-to-width ratio: slender (>3), medium (2-3) and bold (1-2) (Juliano, 1993)
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Table 6 Grain characteristics, amylose content of 5 advanced lines and 4 check varieties (PTT1, KDK, KJ107 and HN) in dry season, 2017

Lines/ Paddy rice (mm) Brown rice (mm)

Shape® Amylose (%)
Varieties Length Width Length/Width ratio Length Width Length/Width ratio

Advanced lines

K1 102 b 29 a 36 71 bcd 24 a 30 d slender 140 ab
K2 103 b 29 a 36 C 7.3 bc 23 ab 32 c slender 134 ab
K3 101 b 25 bc 41 b 70 od 20 ¢ 35 b slender 109 d
Ka 100 b 24 ¢ 41 b 69 d 20 ¢ 35 b slender 11.5 od
K5 10.8 a 24 ¢ 44 a 74 b 20 ¢ 37 a slender 129 bc

Check varieties

KDK - - - - - - _ -
PTT1 109 a 25 bc 44 a 79 a 22 b 36 ab slender 149 a
KJ107 - - - - - - _ -
HN 102 b 26 b 40 b 69 d 22 b 31 cd slender 11.6 cd
Ftest o - e . - e .
LSDy s 0.4 0.1 0.1 0.3 0.1 0.1 5.0
CV (%) 15 1.1 0.9 1.6 1.4 1.5 1.6

**, *** significantly difference at P < 0.01 and P < 0.001, respectively.
3Brown rice shape by length-to-width ratio: slender (>3), medium (2-3) and bold (1-2) (Juliano, 1993).
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