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Evaluation of purple rice advanced lines for photoperiod insensitivity
during F; and Fg generations between Kum Doi Saket and Pathum Thani 1
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ABSTRACT: Kum Doi Saket (KDK) is a glutinous purple rice variety, selected from local rice in northern of Thailand,
contains high grain anthocyanin. However, KDK has low yield and photoperiod insensitivity thus can be grow only
once per year. To resolve this limitation, plant breeding group at Division of Agronomy, Faculty of Agriculture, Chiang
Mai University has developed progenies from the cross between Kam Doi Saket (KDK) and Pathum Thani 1 (PTT1).
The present research is continuing to evaluate and select the lines with photoperiod insensitivity, black pericarp
and high grain yield in F; to Fg generations from a cross between KDK and PTT1. There were five non-glutinous lines
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(NGP 1-5) with green leaf blade, leaf sheath, stipule and internode similar to male parent (PTT1), but had black
pericarp similar to their female parent (KDK). The F; and Fg generations were evaluated in the field during wet season
of 2016 and dry season of 2017, respectively. The result suggested that day of flowering among the lines varied
between 114-120 days and 122-126 days, plant height between 54-801 cm and 76-122 cm. yield between 591-751
and 586-851 kg/rai and content of anthocyanin between 3.7-36.3 and 10.2-36.3 mg/100 g, respectively. Taken
together, two advanced lines were selected, NGP3 and NGP1, with yield at 663 and 751 kg/rai in wet season of 2016
and 580 and 850 kg/rai in dry season of 2017 and grain anthocyanin was 35 and 36 mg/100 g in both seasons,
respectively which is higher than the female parent (KDK) in the wet season with 31.1 mg/100 g. The amylose
content of both advanced lines was similar as male parent (PTT1). Both advanced lines will be grown for seed
multiplication and yield trial in farmers’ fields in the following generations.

Keywords: evaluation; purple rice; photoperiod insensitivity; yield, anthocyanin
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Table 1 Morphological characteristics of 5 selected lines (NGP1-5) and 4 check varieties (PTT1, KDK, HN and KJ)

Lines/ Morphological character
Varieties Leaf blade color  Ligule color  Auricle color  Node color Hull color  Pericarp color  Endosperm type
NGP1 Green White White Green straw Black Non-glutinous
NGP2 Green White White Green straw Black Non-glutinous
NGP3 Green White White Green straw Black Non-glutinous
NGP4 Green White White Green straw Black Non-glutinous
NGP5 Green White White Green straw Black Non-glutinous

Check varieties

PTT1 Green White White Green straw White Non-glutinous
KDK Purple Purple Purple Green Purple Black Glutinous
HN Purple margins lisht purple  Purple Green Purple Black Non-glutinous

KJ Green Green Green Green straw Black Non-glutinous
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Table 2 Evaluation of agronomical characteristics and anthocyanin in 5 selected lines (NGP1-5) and 4 check varieties

(PTT1, KDK, HN and KJ) of the 7" generation in wet season, 2016

Days to Plant height  Number of Number of Filled 1000 grain  Yield Anthocyanin
Lines/varieties

flowering  (cm.) panicles/plant  spikelets/plant grains (%)  weight (¢)  (kg/rai) (mg/1009)
Selected lines
NGP1 118 cd 55.6 d 17 a 130 74.5 bc 25.8 de 663.5bc 363 a
NGP2 118 ccd 55.8d 17 a 121 78.2 ab 253 e 616.9 bc  29.5c¢
NGP3 119 ¢ 54.3 d 16 ab 125 75.9 ab 229f 7514 ab 358ab
NGP4 120 ¢ 80.7 a 16 ab 120 66.7 d 294 a 649.9 bc 37d
NGP5 114 d 54.3 d 15 a 119 78.2 ab 284 b 590.9 bc 44d
Check varieties
PTT1 117 cd 55.0d 16 ab 138 78.7 ab 26.4d 907.2 a not detected
KDK 134 a 76.8 a 12 ¢ 106 54.1e 293 a 343.2 d 31.1 bc
HN 98 e 61l.1c 13 ¢ 117 80.7 e 254 e 505.9 cd 1.2d
KJ 125 b 71.7b 12 ¢ 109 69.1 c 275 c 565.9 ¢ 299 c
F test * * * ns * * * *
LSD g5 5.1 4.0 1.6 6.0 0.7 181.5 5.1
CV (%) 1.9 2.7 4.7 3.6 1.2 12.7 10.0

ns and * are non-significantly difference and significantly difference at P<0.05, respectively

Table 3 Grain characteristics and amylose content of 5 selected lines (NGP1-5) and 4 check varieties (PTT1, KDK, HN

and KJ) of the 7 generation in wet season, 2016

Paddy rice (mm)

Brown rice (mm)

Lines/Varieties Width Length Length/width ratio Width Length Length/width ratio Amylose (%)
Selected lines

NGP1 26 de 9.1 35 bc 23 d 6.3 cd 28 d 131 ¢
NGP2 27 d 9.1 34 cd 23 cd 65 28 d 135 bc
NGP3 26 de 9.4 36 bc 23 d 6.4 cd 29 d 135 bc
NGP4 3.0 ¢ 9.0 30 de 24 ¢ 69 b 29 d 14.0 abc
NGP5 26 de 9.9 38 ab 23 d 70 b 31 ¢ 154 ab
Check varieties

PTT1 25 e 10.3 41 a 21 e 73 a 34 a 128 ¢
KDK 34 a 9.4 28 e 27 a 64 cd 24 e 51 d
HN 26 de 101 39 ab 21 e 69 b 32 b 157 a
KJ 32 b 9.1 28 e 25 b 62 d 25 e 131 ¢
F-test * ns * * * * *
LSDg.0s 0.1 0.4 0.1 0.3 0.2 2.0

CV (%) 23 5.0 2.0 1.7 2.4 6.7

ns and * are non-significantly difference and significantly difference at P<0.05, respectively
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Table 4 Evaluation of agronomical characteristics and anthocyanin in 5 selected lines (NGP1-5) and 4 check

varieties (PTT1, KDK, HN and KJ) of 8" generation in dry season, 2017

Lines/V Days to Plont Number of Number of Filled 1000 grain Anthocyanin
height Yield (kg/rai)

arieties flowering ) panicles/plant  spikelets/plant grains (%)  weight (¢) (mg/100g)
Selected lines
NGP1 125 ab 76.2 cd 19  abc 133 b 88.3 ab 269 b 586.4 de 347 a
NGP2 122 ¢ 81.7 bc 21 ab 131 bc 923 a 305 a 6778 cd 209 b
NGP3 122 ¢ 760 cd 19  abc 123 bc 91.7 ab 260 ¢ 8512 ab 363 a

122.
NGP4 126 a . a 17 bc 134 b 87.4 ab 308 a 8325 ab 102 bc
NGP5 124 b 826 b 23 a 151 a 69.2 ¢ 260 c 7403 bc 199 b
Check varieties
PTTL 126 a 869 b 18 abc 132 bc 93.0 a 30.1 a 8763 a not detected
KDK - - - - - - - -
HN 121 ¢ 720 d 15 ¢ 118 ¢ 855 b 255 ¢ 5382 e 0.6 c
KJ - - - - - - - -
Ftest * * * * * * *
LSD g5 1.7 6.4 5.9 15.2 6.6 0.8 117.0 11.4
CV (%) 0.6 3.1 12.7 a.7 3.1 1.1 6.6 21.6

* = significantly difference at P<0.05

Table 5 Grain characteristics and amylose of 5 selected lines (NGP1-5) and 4 check varieties (PTT1, KDK, HN and KJ)

of 8" generation in dry season, 2017

Paddy rice (mm)

Brown rice (mm)

Lines/Varieties Width Length Length/width ratio Width Length Length/width ratio Amylose (%)
Selected lines
NGP1 28 ab 116 4.2 24 ab 69 29 b 12.0
NGP2 27 b 9.7 3.6 24 a 68 «cd 28 b 12.2
NGP3 26 c 9.5 3.7 23 b 6.6 d 29 b 12.4
NGP4 29 a 10.3 3.6 25 a 73 b 29 b 12.8
NGP5 27 b 10.1 3.7 24 ab 7.1 bc 3 b 13.2
Check varieties
PTT1 24 d 10.9 4.5 22 ¢ 78 a 36 a 12.4
KDK - - - - - - -
HN 23 d 10.2 4.4 21 ¢ 7.1 bc 34 a 10.7
KJ - - - - - - -
F-test * ns ns * * * ns
LSDg 05 0.1 0.1 0.4 0.2
CV (%) 2 2 2 3

ns and * are non-significantly difference and significantly difference at P<0.05, respectively
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