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Studies on Seed Germination Characteristics of Rice Cultivar ‘Danmi’ and lts Optimum
Seeding Rates for Seedling Raising in Machine Transplanting
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ABSTRACT A high sugar rice cultivar 'Danmi' which
has been recently developed and released in the Functional
Crop Resource Development Division, Department of Func-
tional Crop, National Institute of Crop Science, has high
glucose and sucrose contents but has a poor seed develop-
ment. This defect poses some problem in ensuring stable
seedling establishment in the nursery bed. We examined
the germination and seedling emergence characteristics of
‘Danmi’ and determined an optimum seeding rate for seedling
establishment. 'Danmi' seeds has a light 1,000-grain weight

10-day and 30-day old seedlings, the recommended seeding
rate of ‘Danmi’ for transplanting rice is 220g seeds for
10-day old seedling and 130g for 30-day old seedling per
nursery box, which is equivalent to 1.5 times seed volumes
of Ilmibyeo.

Keywords : Danmi, seed germination, seedling emergence,
seeding rate, specific gravity

of 18.2g compared with Ilmibyeo's 26.7g. The 97.4% of 20lo] 1=kl 2o A7to| gt BAjo] =olx| 1
‘Danmi’ seeds has specific gravity below 1.0 while onl 20 = o o o ol 7]
2.0% of seeds was ?ully de%/eloptZd with specific gravitzl o A{I‘Jj o‘ﬂr: Ta}é:i %ngj'a =PI Ao 7S
above 1.12. However, the reverse is true in the Ilmibyeo ke qjﬁti 7:%;];&] S5/ 9‘-? H%El ;:} ' O]?
seed used as a control cultivar. Although the seed ger- ?} Al Btel] Faehait 20084 715 dAE A=
mination of Danmi was 89-91% regardless of seed specific Aesol drbee] sl 7FEal oS set sucroset
gravity but at a slower rate than Ilmibyeo regardless of  glucose@aFo] gof &AFe| o[ 14 T A5 HAoR
water soaking temperatures of 20-31°C because of high 7154 B de) 228 Aok 5, 2006). ©a) 232
seed amount of specific gravity below 1.0 in 'Danmi'. It o] EXL olulg = Wl n|eFAo] ko] Wil HETA
took 2~.4 days longer of s.eed. soal‘(mg in ’the Danmi seeds o] & ]7] oko} ofm @EE] LA TEI7} 120]6}H<]
than .Ilmlbyeo before germmatlon.. Danr.m has low norma.ll ChaH] L o] =1 AT o8 Aol 13~24 TFE} H]So]
seedling emergence rate than Ilmibyeo in the seedbed soil o Agks malth7l . 2006)

due to high percentage of abnormal seedlings like stunting A= oe= EATAH o ’

and incomplete growth. Normal seedling emergence rate of s o2 w EFel vl AT ol 7HEY] wEef 7
'Danmi' in the seedbed was 62.6~64.9% for 10-day old  ©°}&o] W& 7Fg/do] =of SHA| Foprl E5fsto] ¢mA
seedling and 83.5~86.7% for 30-day old seedling which & LH7}F Qo] AL HE 5| ol U ZolEA 9
is lower by 29.6~30.0% and 11.3~12%, respectively than 3t o7t7} Wadk A o]
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& Stobbe, 1996; Roy et al., 1996; Smart & Moser, 1999;
Aparicio et al., 2002; Willenborg et al., 2005; Yun et al.,
2008; Kobayashi et al,, 2009).), pearl millet 52 £} =
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(Kawade et al., 1987, Larsen & Anderson, 2004).
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Table 1. Percentage of seed amount at different specific gravities and 1,000-grain weight before saline separation of Danmi

and Ilmibyeo seeds.

1,000-grain weight Percentage of

Cultivar Specific gravity () seed amount (%)
Danmi > 1.0 17.4+£0.29 97.4
1.0-1.06 20.6+0.23 0.3
1.06-1.12 22.3+0.37 0.3
1.12 < 24.4+0.34 2.0
Ilmibyeo > 1.0 15.8+0.99 6.4
1.0-1.06 19.3+0.05 3.6
1.06-1.12 21.440.05 6.7
1.12 < 25.7+0.23 83.3




128

120
100
80
60
40
20

[ Danmi @ limibyeo

Germination percentage(%)

1.0-1.06 1.06-1.12 abovel.12
Speicifc gravity

below1.0

(A) Germination

OHEIX|(KOREAN J. CROP SCI.), 55(2), 2010

30 O Danmi @ limibyeo

20

Germination speed

10

1.0-1.06 1.06-1.12 abovel.12
Specific gravity

below1.0

(B) Germination speed

Fig. 1. Percentage germination and germination speed as affected by specific gravity of seed in Danmi and Ilmibyeo.

Table 2. Composition and content of free sugars as affected by specific gravity of seed in Danmi and Ilmibyeo.

Free sugar(%)

Cultivar Specific gravity Total
Fructose Glucose Sucrose Maltose

Danmi > 1.0 0.73 7.19 4.62 3.29 15.8

1.0-1.06 0.38 2.89 1.32 0.91 5.5

1.06-1.12 0.34 2.22 1.02 0.93 4.5

1.12 < 0.31 1.86 0.89 0.95 4.0

Ilmibyeo > 1.0 0.35 4.76 nd nd 5.1

1.0-1.06 0.18 7.29 nd nd 7.5

1.06-1.12 0.15 5.25 nd nd 5.4

1.12 < 0.07 5.95 nd nd 6.0

nd : not detected
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Fig. 2. Seed germination rate of Danmi and Ilmibyeo as affected by different water temperatures and soaking durations.

Table 3. Seed germination rate, germination speed and number of days from soaking to seed germination in Danmi and Ilmibyeo
as affected by different water temperatures and soaking durations.

Days from soaking to seed

Water Germmz;tlon rate Germination germination
temperature (%) speed (day)
(C) y
Danmi Ilmibyeo Danmi Ilmibyeo Danmi IImibyeo
20 75 81 6.8 11.7* 13 9%
25 83 91 14.6 22.5% 9 6*
31 88 93 29.9 41.8% 5 3*

* significant at 5% level by t-test
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Table 4. Seedling emergence rate and seedling growth characteristics of the 10-day old seedlings as affected by seeding rates

of Danmi and Ilmibyeo.

Normal Seedling Normal

Cutr  Seong e sl PRI D el g
(%) (mg/cm) (no/tray)

200 62.6 11.8 2.0 7.3 0.62 5,953"

220 63.2 10.7 2.0 59 0.56 6,993™

Danmi 240 64.9 9.8 2.0 5.7 0.56 7,632™
260 63.7 10.3 2.0 5.3 0.51 8,237"

Mean 63.6 10.7 2.0 6.1 0.56 7,204™

200 91.3 12.9 2.0 10.1 0.78 6,334

220 90.2 11.7 2.0 9.8 0.84 7,115

Ilmibyeo 240 922 11.5 2.0 8.9 0.78 8,006
260 92.0 11.8 2.0 8.7 0.74 8,767

Mean 91.4 12.0 2.0 9.4 0.79 7,555

ns : not significant at 5% level by t-test

Table 5. Seedling emergence rate and seedling growth characteristics of the 30-day old seedlings as affected by seeding rates

of Danmi and Ilmibyeo.

Normal Seedling Normal

Cutr  Seong e sl PRI D e bl g
(%) (mg/cm) (no/tray)

110 85.3 15.5 3.7 18.7 1.21 4,281™

130 83.5 154 3.7 16.5 1.07 4,750™

Danmi 150 84.9 16.7 3.6 17.2 1.03 5,668"
170 86.7 14.2 3.6 14.8 1.04 6,130™

Mean 85.1 15.5 3.7 16.8 1.09 5,207"

110 95.0 17.2 3.7 24.7 1.44 4,057

130 93.6 16.6 3.7 22.7 1.36 4,730

Ilmibyeo 150 92.4 16.9 3.7 20.8 1.23 5,158
170 94.0 152 3.7 16.7 1.10 5,691

Mean 94.0 16.5 3.7 21.2 1.28 4,909

ns : not significant at 5% level by t-test
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