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ABSTRACT We carried out this study to analyze changes
of rice grain milling properties according to the trans-
planting time and to identify genetic resources suitable for
improving milling quality of rice in paddy field of Yeong-
nam area. We analyzed grain filling and milling quality of
30 rice varieties. In late transplanting (June 20), heading
date was delayed for 6 days, compared to normal trans-
planting (June 5). The grain filling ratio (GFR), perfect
kernel ratio of milled rice (PKR), and head rice recovery
(HRR) were improved in late transplanting. There was no
significant difference in head rice yield of two transplant-
ing time, even though the milled rice yield in late trans-
planting was significantly smaller than that in normal trans-
planting because of the reduction of spikelet numbers per
panicle. The uniformity of brown rice grain measured by
selection sieve norm was improve in late transplanting.
There was no significant difference of milling loss ratio
between normal and late transplanting but there was a trend
for a increase of milling necessary time in late transplant-
ing. Thus, our result suggest that optimum transplanting time
is June 10 to 15 to improve grain filling and milling quality
and produce high head rice yield in the southern paddy
plain of Yeongnam region. We selected promising 9 rice
varieties which are Nampyeongbyeo, Ilmibyeo, Chucheongbyeo,
Dongjinbyeo, Hopyeongbyeo, Malguemi, Chilbo, Hinohikari,
and Cheongmu having high percentage of ripened grain
and milling quality as genetic resources to improve milling
characteristics of rice varieties. Chucheongbyeo, Dongjinbyeo,
and Malguemi showed the highest grain filling ratio and
Nampyeongbyeo had the highest perfect kernel ratio. Nam-
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pyeongbyeo and Ilmibyeo showed the highest head rice
yield with more than 500 kg/10a.

Keywords : rice, milling quality, transplanting time, head
rice recovery, head rice yield
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Fig. 1. Selection criteria of rice with high milling quality.
NPPH; no. of panicle per hill, HD; heading date,
NSPP; no. of spikelet per panicle, GFR; Grain filling
ratio, 1,000 GW; 1,000 grain weight of brown rice,
MR; milling recovery, PKR; perfect kernel ratio of
milled rice, HRR; head rice recovery, HRY; head rice
yield, B/R ratio; brown rice/rough rice ratio, M/B
ratio; milled rice/brown rice ratio.
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Table 1. Standard for investigation of milling quality to rice varieties.
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Standard for investigation

Items
1 2 3

1) Heading date (mm. dd) < 8.14 8.15~8.19 8.20~8.25

2) No. of panicle per hill 10~11 12~13 14 <

3) No. of spikelet per panicle 131 < 101~130 80~100

4) Grain filling ratio (%) 80~85 86~89 90 <

5) Brown/rough rice ratio (%) 76~78 79~81 82~84

6) 1,000 brown rice weight (g) < 18, 25 < 19~21 22~24

7) Milling recovery (%) 65~69 70~74 75 =

8) Perfect kernel ratio (%) 85~89 90~94 95 <

9) Head rice recovery (%) 55~59 60~64 65 <

10) Head rice yield (kg/10a) 460~479 480~499 500 <

Table 2. Milled rice yield and yield components of rice varieties according to the transplanting time.
Transplanting Heading Panicles Spikelets Grain filling ratio 1000 brown rice Palatability

time date (no./m’) (no./panicle) (%) weight (g) value
June 5 Aug. 17 260.6b" 148.2a 78.7b 20.9b 68.9a
June 20 Aug. 23 302.1a 108.8b 82.4a 21.8a 70.5a
Difference 6 41.5 -394 3.7 0.9 1.6

"Values with the same letters in a row are not significantly different at the 0.05 provability level by LSD test.
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Fig. 2. Milling quality of rice varieties according to the trans-

planting time.

B/R; brown rice/rough rice ratio, M/B; milled rice/

brown rice ratio, MR; milling recovery, PKR; perfect

kernel ratio of milled rice, HRR; head rice recovery.
*Values with the same letters are not significantly different
at the 0.05 provability level by LSD test.
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Fig. 3. Milled rice yield and head rice yield of rice varieties
according to the transplanting time.
*Values with the same letters are not significantly
different at the 0.05 provability level by LSD test.
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Table 3. The estimation score of milling quality for 30 rice varieties.

Varieties HD NPPH NSPP GFR  BR lé)\%o MR PKR HRR HRY Avg f3r egzg;ec;
Daepyeong 2 1 1 1 2 2 2 1 1 1 1.4 0
Gopum 2 1 1 1 3 2 3 1 1 1 1.6 2
Hwaseong 1 2 3 1 3 2 3 1 1 1 1.8 3
Hwayeong 2 1 2 1 3 2 3 1 1 1 1.7 2
Hwabong 1 2 1 1 3 2 2 1 1 1 1.5 1
Pungmi 1 1 1 1 3 2 2 1 1 1 1.4 1
Pungmil 2 1 1 1 3 2 3 1 2 1 1.7 2
Onnuri 2 1 1 1 3 2 2 1 1 1 1.5 1
Saegyehwa 2 2 1 1 3 2 3 1 1 1 1.7 2
Sura 1 3 2 1 3 2 2 1 1 1 1.7 2
Samdeog 1 1 1 1 3 2 3 1 1 1 1.5 2
Sangok 2 2 1 1 3 2 3 1 3 1 1.9 3
Cheongho 2 2 2 1 3 3 2 1 1 1 1.8 2
Chucheong 3 2 2 3 3 3 3 1 3 1 2.4 6
Dongan 2 1 1 1 3 3 3 1 2 1 1.8 3
Dongjin 3 2 1 3 3 3 3 2 3 1 24 6
Dongjinl 2 1 1 1 3 2 2 1 1 1 1.5 1
Hopyeong 3 3 1 2 3 2 3 1 1 1 2.0 4
Nmi 3 2 1 1 3 2 3 1 2 3 2.1 4
Ilpum 2 1 1 1 3 2 2 1 2 1 1.6 1
Junam 2 2 1 1 3 3 3 1 1 1 1.8 3
Nampyeong 2 2 1 1 3 2 3 3 3 3 23 5
Pyeongan 2 1 1 1 3 1 3 1 1 1 1.5 2
Samgwang 2 1 1 1 3 2 3 1 1 1 1.6 2
Shindongjin 2 1 1 1 3 1 3 1 1 1 1.5 2
Cheongmu 3 3 3 1 3 3 2 2 3 1 24 6
Hinohikari 3 3 2 1 3 2 3 1 2 1 2.1 4
Hwanggeumnuri 3 1 1 1 3 2 3 1 1 1 1.7 3
Malgeumi 3 1 1 3 3 2 3 2 3 2 2.3 5
Chilbo 2 3 1 2 3 2 3 2 3 1 2.2 4

*HD; heading date, NPPH; no. of panicle per hill, NSPP; no. of spikelet per panicle, GFR; Grain filling ratio, B/R ratio; brown
rice/rough rice ratio, 1,000 GW; 1,000 grain weight of brown rice, MR; milling recovery, PKR; perfect kernel ratio of milled

rice, HRR; head rice recovery, HRY; head rice yield.
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Table 4. Milling quality of 9 promising rice varieties with high milling properties.

Varieties HD NPPH NSPP GFR 1,000 B/R MR PKR HRR HRY
(m. d) (no.) (no.) (%) BRW (g) (%) (kg/10a)

Chucheong 8. 20 13 122 91 22 84 75 86 65 441
Dongjin 8. 20 12 131 91 22 84 75 91 69 471
Hopyeong 8. 20 14 159 86 19 83 75 75 56 425
Imi 8. 20 12 163 84 21 84 76 82 62 515
Nampyeong 8. 19 12 147 84 21 83 75 95 71 550
Cheongmu 8. 27 14 93 83 22 82 73 92 67 442
Hinohikari 8. 21 15 127 84 21 83 75 83 62 435
Malguemi 8. 20 11 135 90 21 83 75 92 69 481
Chilbo 8. 16 14 135 87 21 84 76 90 68 466

Average - 13 135 87 21 83 75 87 65 470

*HD; heading date, NPPH; no. of panicle per hill, NSPP; no. of spikelet per panicle, GFR; Grain filling ratio, 1,000 GW; 1,000
grain weight of brown rice, B/R; brown rice/rough rice ratio, MR; milling recovery, PKR; perfect kernel ratio of milled rice,
HRR; head rice recovery, HRY; head rice yield.

Table 5. Morphological characteristics of panicle in 9 promising rice varieties.

Varieties NSB/NPB ANSPB ANSSB TNSSB/NPB TNSSB/TNSPB ~ TNSPB/NSPP
Chucheong 1.5 5.9 3.1 4.7 0.8 56
Dongjin 1.9 59 32 6.1 1.0 49
Hopyeong 1.9 5.9 3.0 5.6 0.9 52
Imi 2.1 6.1 33 6.9 1.1 47
Nampyeong 2.6 6.0 32 8.3 1.4 42
Cheongmu 1.6 5.8 2.7 43 0.7 57
Hinohikari 1.8 5.7 2.6 4.8 0.8 54
Malgeumi 2.1 5.6 3.1 6.4 1.1 47
Chilbo 1.9 5.7 29 5.4 0.9 52

Average 1.9 5.8 3.0 5.8 1.0 51

*NSB; number of secondary branch, NPB; number of primary branch, ANSPB; average number of spikelet on primary branch,
ANSSB; average number of spikelet on secondary branch, TNSPB; total number of spikelet on primary branch, TNSSB; total
number of spikelet on sencondary branch, NSPP; number of spikelet per panicle.
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