{#&#EsE (Korean J. Crop Sci.) 39(5) : 412~419(1994)]

1REHE 2| B3Ry BRA S8 By
BIFR A LT

T REE - AR

Changes of Chemical Composition in Hybrid Seed during
Germination and Seedling Growth of Hybrid Rice

D. BLee*- T. O. Kwon** and S. H. Park ***

ABSTRACT : This study was carried out to investigate changes of chemical composition in seed,
germination percentage, and seedling growth of two Fi hybrid rices(V20A /Cheongcheongbyeo,
IR62829A /Cheongcheongbyeo) during germination compared with their parents(V20B, IR62829B
and Cheongcheongbyeo) and check variety(Samgangbyeo). ’

F1 hybrid rice showed higher content of free amino acid, inorganic elements, (P:0s, KO, MgO)
and total sugar, and higher a-amylase activity in brown rice than those of their parents and check
variety during germination. Therefore F1 hybrid rices showed hybrid vigor in germination percent-
age at 33 hour and 48 hour after sowing. F1 Hybrid rices also showed /heterosis in seedling growth
was different between V20A /Cheongcheongbyeo and IR 62829A /Cheongcheongbyeo.

There were positive significant correlation between a-amylase activity and germination percent-

age, and seedling growth.

Key word : Rice, Heterosis, Nutrient content, Germination percentage, Seedling growth
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Table 1. Heterosis in germination percentage at 33hr and 48hr after sowing

Variety Germination HS* HB SH Germination HS HB SH
percentage 33hr percent 48hr
e % - -
V20B 10.8 - - - 94.0 - - -
V20A /CCB* 12.1 56 12 124 95.4 12 1 30
CCB 4.7 - - - 76.9 - - -
IR62829A /CCB 23.3 361 331 331 97.5 13 2 33
1R62829B 5.4 - - - 96.0 - - -
Samgangbyeo 5.4 - - - 73.3 - - -
LSD(0.05) 7.3 - - - 9.2 - - —

* CCB : Cheongcheongbyeo

** HS : Heterosis, HB : Heterobeltiosis, SH : Standard heterosis

Table 2. Content of free amino acid, ammonia-, nitrate- and nitrite-N in the brown rice at 24hr and

48hr after sowing

Free amino acid Ammonia-N Nitrate-N Nitrite-N

Variet

ey 24hr 48hr Dif, = 24hr 48hr 24hr 48hr 24hr 48hr

- Yg/g DW oo

V20B 53.3 30.4 22.9 28.7 32.4 13.2 13.8 0.8 0.5
V20A /CCB* 57.7 31.0 26.7 20.5 25.3 13.0 13.3 0.7 0.8
CCB 32.6 15.7 16.9 21.0 27.6 16.9 15.0 1.0 0.8
IR62829A /CCB  56.5 34.9 21.6 32.9 33.6 17.3 16.7 1.1 0.9
IR62829B 42.8 26.9 15.9 30.4 31.2 15.6 13.9 0.9 1.0
Samgangbyeo 90.5 30.9 19.6 31.2 31.8 15.0 14.4 1.1 0.9
LSD(0.05) 4.6 6.9 5.4 6.5 6.8 4.5 3.6 0.5 0.5

** Dif : Difference between 24hr and 48hr

* CCB : Cheongcheongbyeo
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Tabie 3. Inorganic element content in the brown rice before sowing, at 25hr, and 48hr after sowing

P20s K0 MgO Ca0

Variety

BS* 24hr  48hr BS 24hr  48hr BS 24hr  48hr BS  24hr  48hr

%

V20B 0.94 1.01 1.06 031 027 o021 0.19 018 0.10 0.12 012 0.09
V20A/CCB* 0.8 1.07 1.20 032 025 024 021 021 012 0.11  0.09 0.09
CCB 0.76 076  0.95 0.26 017 0.13 0.17 018 0.10 013 012 0.12
IR62829A /CCB 0.76  1.04 1.29 0.28 021 0.21 0.28 023 0.2 012 012 012
IR62829B 065 0.89 0.9 024 017 0.16 0.14 012 0.08 013 013 0.13
Samgangbyeo 0.92 1.07 1.12 023 018 0.14 0.15 0.09 0.09 0.14 015 0.14
LSD(0.05) 0.16 0.17 0.14 0.05 0.03 0.05 0.06 0.06 0.04 0.03 0.06 0.05

* CCB : Cheongcheongbyeo, ** BS : Before sowing

Table 4. Content of total sugar and starch in the brown rice before sowing, at 24hr, and 48hr after

sowing
Total sugar Starch
Variety
BS** 24hr 48hr BS 48hr
-~ %

V20B 1.02 1.18(116) 2.57(252) 67.7 63.0(93) 62.3(92)
V20A /CCB* 1.04 1.58(152) 2.92(281) 69.3 66.5(96) 63.1(91)
CCB 0.86 1.01(117) 1.88(219) 65.1 64.4(99) 61.8(95)
IR62829A /CCB 0.90 1.69(188) 3.22(358) 71.2 64.8(91) 61.2(86)
1R62829B 0.87 1.09(125) 2.16(248) 69.5 64.6(93) 63.2(91)
Samgangbyeo 0.83 0.88(106) 2.00(241) 68.7 65.3(95) 62.5(91)
LSD(0.05) 0.15 0.49 0.34 4.1 4.4 2.0

* CCB : Cheongcheongbyeo, ** BS : Before sowing,

) : Increased or decreased ratio compared to 0 hr
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Table 5. a-Amylase activity in the brown rice
during germination

Variety 12hr  24hr 36hr 48hr  72hr
--- (mg glucose /g-FW-30min.) ----
V20B 7.5 26,0 91.7 91.9 1523
V20A /CCB* 9.8 29.8 927 1027 162.3
CCB 3.2 153 49.1 68.7 107.7
IR62829A /CCB 12.9 37.4 137.5 178.7 228.5
1R62829B 5.4 223 709 835 1464
Samgangbyeo 52 23.2 532 59.1 94.9
LSD(0.05) 1.2 53 85 101 142

* CCB : Cheongcheongbyeo

Table 7. Seedling growth at 10 day after sowing
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Table 6. Correlation between germination per-
centage and a-amylase activity

Germination a-amylase activity
percentage 12hr  24hr 36hr 48hr  72hr
33hr 0.833™ 0.703™ 0.890* 0.892* (.843*
48hr 0.654* 0.547* 0.755** 0.725* 0.779**

* : Statistically significant at 5% and 1%, re-
spectively.

Dry wt. Plant Root
Variety shoot+root HS HB SH height HS HB SH (no. x HS HB SH
(mg /plant) (%) (cm) (%) length) (%)
V20B 18.3 - - - 18.0 - - - 135.9 - - ~
V20A /CCB* 24.2 43 32 57 19.3 17 7 30 199.7 68 47 155
CCB 15.5 - - - 15.0 - - - 102.5 - - -
IR62829A /CCB 21.0 30 25 36 18.6 19 14 25 152.1 50 48 9
1R62829B 16.8 - - - 16.3 - - - 100.9 - - ~
Samgangbyeo 15.4 - - - 14.9 - - - 78.3 - - -
LSD(0.05) 2.7 - - - 11 - - - 38.2 - - -

* CCB : Cheongcheongbyeo
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Table 8. Correlation between «-amylase ac-
tivity and seedling growth at 10 day
after sowing

a-amylase Dry Plant Root (no.x
activity weight height length)
12hr 0.834™ 0.7563™ 0.878*
24hr 0.703* 0.571* 0.818™
36hr 0.890™ 0.741™ 0.894*
48hr 0.892* 0.658* 0.980*
72hr 0.843* 0.754* 0.953*

= : Statistically significant at 1%
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