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Abstract

The effect of transplanting and harvest timing was evaluated for the production of high quality
pigmented rice in the Yeongnam plain area. Rice was transplanted on June 2" and 14" and
harvested between 35 - 55 days after panicle heading at 5 - day intervals. Three black- and 3
red-pigmented rice cultivars (such as early cultivar : Josengheugchal, Jeogjinju; medium
cultivar : Heugseol, Hongjinju; and mid-late cultivar : Sintoheugmi, Geongganghongmi) were
studied. Yield components like spikelet number, ripened grain ratio, and 1,000 - grain weight
of the black- and red-pigmented rice cultivars were similar for both the June 2 and June 14
transplantings but panicle number per m? was higher for the June 14 transplanting than for
June 2. This contributed to a higher brown rice yield for the June 14 transplanting, by 6 - 19%
for black-pigmented rice, and by 10 - 21% for red-pigmented rice than the yield for the June 2
transplanting. Total anthocyanin and polyphenol productions of the pigmented rice were also
higher in the June 14 transplanting than that in the June 2 transplanting due to high brown rice
yield. Based on the combined pigmented brown rice yield, we concluded that the optimal
harvest timing would be 40 - 45 days after panicle heading (DAH) for the black-pigmented rice
and 45 - 50 DAH for the red-pigmented rice. This study suggests that optimum transplanting
and harvest timings play an important role for production of high quality pigmented rice in the
Yeongnam plain area.

Keywords: anthocyanin, harvest time, pigmented rice, total polyphenol, transplanting
time

Introduction
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Table 1. Growth characteristics of pigmented rice cultivars at the mature stage based on the different transplanting

times.
. . Rice Panicle .
Color of Transplanting . Heading Panicle
. . Cultivar culm length 2
brown rice time date (no./m?)
(cm) (cm)
Black June 2 Josaengheugchal Aug.6 68.0 20.0 384
Heugseol Aug.14 82.4 23.6 329
Shintoheugmi Aug.20 79.4 21.1 357
Mean Aug.14 76.68° 21.6a 357b
June 14 Josaengheugchal Aug.15 70.1 21.5 406
Heugseol Aug.20 85.3 23.8 386
Shintoheugmi Aug.26 79.1 21.0 426
Mean Aug.21 78.2a 22.1a 406a
Red June 2 Jeogjinju Aug.2 76.9 21.1 309
Hongjinju Aug.11 74.0 221 323
Geonganghongmi Aug.18 87.1 21.7 401
Mean Aug.11 79.4b 21.6a 344b
June 14 Jeogjinju Aug.13 80.7 22.6 342
Hongjinju Aug.18 78.4 21.8 394
Geonganghongmi Aug.24 91.3 22.2 460
Mean Aug.19 83.5a 22.2a 399a

*Means in the same column followed by the same letter are not significantly (p < 0.05) different by T-test.

Table 2. Agronomic characteristics and brown rice yield of pigmented rice cultivars based on the different transplanting

times.
Color of Transplanting . Spikelet Rlper.1ed 1:000-br9wn Brown fice
brown rice fime Cultivar (nofpanicie) grain rice weight yield
(%) ) (kg/10 a)
Black June 2 Josaengheugchal 83 17.2 19.1 424
Heugseol 99 27.9 17.5 380
Shintoheugmi 98 455 20.9 479
Mean 91a° 22.6a 19.2a 402b
June 14 Josaengheugchal 88 15.6 20.9 509
Heugseol 115 427 20.2 447
Shintoheugmi 110 50.6 20.8 513
Mean 98a 36.3a 20.6a 490a
Red June 2 Jeogijinju 106 86.2 18.8 478
Hongjinju 108 78.1 18.1 416
Geonganghongmi 90 76.2 20.2 507
Mean 101a 80.2a 19.0a 467b
June 14 Jeogijinju 106 85.4 20.3 536
Hongjinju 103 81.8 21.0 528
Geonganghongmi 93 77.9 20.2 526
Mean 101a 81.7a 20.5a 530a

*Means in the same column followed by the same letter are not significantly (p < 0.05) different by T-test.

o | — [=] =
D574 B0]o} Ho gt 93 oAl 7]E Sule} A n]e] A4l SHEAoR T} 22 iz 3L Table 3, Table 4
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Table 3. Anthocyanin content and average temperature for 30 days after panicle heading of the black pigmented
rice cultivars based on the different transplanting times.

| C36 P3G’ Total Average
Transplanting . content . temperature for
. Cultivar content anthocyanin content
time (mg/100 g (mgi100 g seed)  (mg/00 g seed) 30 days after
seed) g g g g panicle heading (°C)

June 2 Josaengheugchal 22.2 1.7 239 271

Heugseol 96.8 54 102.1 25.3

Shintoheugmi 101.4 7.8 109.2 24.0

Mean 73.5b 5.0a 78.4b 25.5

June 14 Josaengheugchal 85.8 6.0 91.7 25.2

Heugseol 114.7 7.7 122.4 24.0

Shintoheugmi 111.5 7.2 118.8 23.1

Mean 104.0a 7.0a 111.0a 24.1

*C3G: cyanidin-3-glucoside.
YP3G: peonidin-3-glucoside.
*Means in the same column followed by the same letter are not significantly (p < 0.05) different by T-test.

Table 4. Polyphenol content of the red pigmented rice cultivars based on the different transplanting times.

Transplanting Polyphenol content Average temperature for
. Cultivar (mg/100 g 30 days after panicle heading
time

seed) (°C)
June 2 Jeogjinju 324.3 27.8
Hongjinju 357.0 25.9
Geonganghongmi 333.8 245
Mean 333.88° 26.1
June 14 Jeogjinju 333.6 255
Hongjinju 4424 24.5
Geonganghongmi 366.9 23.3
Mean 382.5a 24.4

*Means in the same column followed by the same letter are not significantly (p < 0.05) different by T-test.
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Table 5. Ratio and yield, and total anthocyanin production of the black pigmented rice cultivars based on the
different transplanting times.

Ratio of complete black  Yield of complete black Total’ anthocyanin

Tran;ﬂ:ntmg Cultivar pigmented rice pigmented brown rice production
(%) (kg/10 a) (9/10 a)
June 2 Josaengheugchal 65 275 101
Heugseol 94 359 389
Shintoheugmi 97 464 523
Mean 853 366b 338b
June 14 Josaengheugchal 98 465 439
Heugseol 98 408 510
Shintoheugmi 97 489 602
Mean 98a 454a 517a

YCyanidin-3-glucoside chloride + Peonidin-3-glucoside chloride.
*Means in the same column followed by the same letter are not significantly (p < 0.05) different by T-test.

Table 6. Ratio and yield, and total polyphenol production of the red pigmented rice cultivars based on the different
transplanting times.

. Ratio of complete red  Yield of complete red Total polyphenol

Transplanting . . . . . )

fime Cultivar pigmented rice pigmented brown rice production

(%) (kg/10 a) (9110 a)
June 2 Jeogjinju 94 495 1,649
Hongjinju 95 426 1,596
Geonganghongmi 94 485 1,712

Mean 94a” 469a 1,652a
June 14 Jeogjinju 95 515 1,806
Hongjinju 95 498 2,336
Geonganghongmi 95 500 1,930

Mean 95a 504a 1,653a

*Means in the same column followed by the same letter are not significantly (p < 0.05) different by T-test.

69 14 o]go] 64 2% o] YTt FEAoPd 9l Zfulm A Adkero] #01d 212 69 149 o] gollA WIS
©]2012-2013E7H4] 287F &4+ 5 30U7H] W& = Table 30|49k Zo] Zojel 2AEF, 549 2 A ESH|=
23.1-25.2, An|Ql AAF A 2 AZE0|=233-255TCE 6929 o]t 0| FF-2=710.9-1.9C,
)= 1.2-23C7F ot Mg ol fagt 71440 &2 A astgl7] wiioltt o] 2{§t A= Ohetal. (2015)0] B2
gF A e o] ARt £ 530970 Wt 7|23 F-o] Aol AL, B2 H19TC ol A% Wt
o] 1°C Z7Fet wiuitt Su] o] QFEAJobd g2 ©F9.9%, 0] o] FE | vz T2 9} 9.0%4 ATt Zrket
22 7ol ek whEtA GeEgopA|oA o] il AElo] 943t 1A FAE atsty] 1Rt AEiA 7=
ARHH AufA]7] 69 SU BT the o] GV E £H 69 12 - 149l Aulioh= 2ol m* © £ 47t Hol o] &1L
SH71 7 6d sYHTH A 0 & ol Al Ay Aol f2|strh= 2 YEhdTh o] 21’ A 3= Kim et al. (1998)
7} Oh et al.(2015)0] H1gt Fo|of| A FAH O] o] Y27 = 6 11 - 30 Atolehs Aol -2 Aol qlet
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Table 8. Ratio and yield of red pigmented brown rice cultivars based on the different harvesting times for June
14 transplanting.

Ratio of Yield of

Harvest 1’000-. Brown rice Yield index complete red complete red V! ez o
. . brown rice : ) ) complete red
Cultivar time . yield of brown pigmented pigmented .
(DAHYY weight (kg/10 a) rice brown rice brown rice p|gment§d
(9) %) (kg/10 a) brown rice
Jeogjinju 35 20.43° 523b 92 93b 487¢c 90
(Early) 40 20.1a 535b %4 95a 508b %4
45 20.2a 569a 100 95a 540a 100
50 20.5a 551ab 97 9%a 529ab 98
55 20.3a 526b 92 97a 510b %4
Hongjinju 35 20.9a 502b %4 90c 452b 89
(Medium) 40 21.0a 517a 9% 93b 481ab %4
45 21.2a 536a 100 95ab 509a 100
50 20.7a 549a 102 97a 532a 105
55 21.2a 526a 98 98a 515a 101
Geongang 35 19.7a 500b 93 87¢ 435b 83
hongmi 40 20.0a 502b 93 94b 472b 91
(Mid-late) 45 20.2a 537ab 100 97a 521a 100
50 20.4a 555a 103 98a 544a 104
55 20.9a 537ab 100 99a 532a 102

YDAH: days after panicle heading.
*Means in the same column followed by the same letter are not significantly (p < 0.05) Duncan's multiple rage
test.
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Table 9. Ripening temperature of the black pigmented rice cultivars based on the different harvesting times for
June 14 transplanting.

. Harvest time Ripening temperature (°C)
Cultivar Z .

(DAH) Accumulative Mean

Josaeng heugchal 35 866 23.7
(Early) 40 972 232
45 1,074 22.8

50 1,169 22.3

55 1,265 21.8

Heugseol 35 825 22.8
(Medium) 40 925 224
45 1,018 21.9

50 1,116 214

55 1,200 20.9

Shintoheugmi 35 791 21.8
(Mid-late) 40 885 21.3
45 982 20.8

50 1,065 20.3

55 1,135 19.8

*DAH: days after panicle heading.
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Table 10. Ripening temperature of the red pigmented rice cultivars based on the different harvesting times for June
14 transplanting.

Ripening temperature

Cultivar Har(v;psj_l)tzlme (°C)
Accumulative Mean
Jeogjinju 35 877 24.0
(Early) 40 985 23.6
45 1,091 23.1
50 1,188 22.6
o 55 1,283 22.2
Hongjinju 35 840 23.2
(Medium) 40 944 22.7
45 1,042 21.9
50 1,138 21.4
55 1,227 20.9
Geongang hongmi 35 802 221
(Mid-late) 40 900 21.6
45 995 21.1
50 1,083 20.7
55 1,158 20.2

’DAH: days after panicle heading.
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