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Germinability during Overwintering, Field Emergence,
and Growth of Shattered Rice Seeds on Paddy Field

Y.J. Song, Y.R. Kwon, N.K. Oh, B.R. Ko, C.J. Hwang, and G.H. Park

ABSTRACT : Germinability, electrophoretic variation of protein of shattered seeds during
overwintering and characteristic of main agronomic traits of off-type rice plant occurring in paddy
field harvested by combine were investigated.

Germinability of shattered seed decreased as time goes in paddy field in both Japonica and Tongil
type varieties. Electrophoretic protein bands become more and more light as time goes. Occurrence
of off-type rice plant was higher in Japonica varieties than in Tongil type varieties. Off-type rice
plant was shorter in plant height, leaf length, tiller number per hill, internode length, panicle length
and spikelet number per panicle.

Germinability of seeds of off-type rice plant as not significantly different compared to the control
variety. Yield of off-type plants of Japonica varieties was on average 5.1kg /10a and that of Tongil
type varieties was on average 0.9kg /10a. Mixing ratio to the control variety was about 0.7% in Ja-
ponica varieties and that of Tongil type varieties was about 0,1%.
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Fig. 1. Variation of germination ratio at investigation date
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Fig. 3. Electrophoretic differences of seed protein at investigation date

Table 1. Emergence ratio of shattered seed and occurrence ratio of off-type rice plant

Level of Level of Number of Number of Ratio of Number of Ratio of
Variety treatment shattered seed emergence emergence occurrence occurrence
(g/m) {n/m) (n/m) (%) (%)
50 1950 80 4.1 4.6 0.23
Unbong 70 2730 198 7.2 7.0 0.25
90 3510 268 7.6 9.0 0.25
50 1780 45 ‘ 2.5 3.0 0.16
palgong 70 2492 62 2.4 3.3 0.13
90 3204 85 2.6 4.3 0.13
50 1830 45 2.4 3.3 0.18
Dongjib 70 2562 65 2.5 5.0 0.19
90 3294 96 2.9 6.0 0.18
50 2080 30 14 ' 0.0 0.0
Samgang 70 2912 47 1.6 0.6 0.02
90 3744 62 1.6 0.9 0.02
50 2368 28 1.1 0.0 0.0
. Chilseong 70 3315 36 1.0 0.6 0.01
90 4262 58 1.3 1.3 0.03
50 1789 15 0.8 0.3 0.01
Jangseong 70 2504 23 0.9 0.6 0.02
90 3220 44 1.3 1.7 0.04
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Table 2. Comparison of plant height and num-
ber, of tiller on control variety and

off-type plant

control  off-type plant

Variety
*6.21 83 621 8.3
Unbong 30.2 727 235 66.2
Plant Palgong 37.9 814 29.2 .77.1
Dongjin 28.6 781 276 70.1
height Samgang 30.2 727 268 702
Jangseong 264 69.2 26.0 61.9
Unbong 45 8.8 1.8 2.8
No. of Palgong 3.8 10.1 3.4 4.4
Dongjin 40 108 2.2 3.8
tiller  Samgong 3.6 9.5 1.6 4.0
Chilseong 3.5 9.1 3.0. 3.8
Jangseong 2.7 108 3.0 3.9

* Investigation Date

Table 3. Comparison of number. of spikelet and length of panicle on control variety and off-type plant

) control off-type plant decreasing ratio

variety

*N-S L-P N-S L-P N-S L-P

(n/p) (cm) (n/p) (cm) (%) (%)
Palgong 79.3 17.8 61.8 16.4 13.4 7.8
Samgang 115.7 20.6 80.6 19.0 30.3 7.7
Unbong .1 19.1 43.4 15.5 66.0 18.8
Dognjin 87.8 19.4 65.6 16.9 42.4 12.8
Chilseong 153.0 18.7 86.4 15.6 48.1 16.5
Jangseong 126.3 21.7 59.6 16.1 58.8 25.8

*N—S : No. of Spikelet L—P : Length of Panicle n : number P : panicle



Table 4. Comparison of leaf length and internode
length between control variety and off-
type plant

offtype ratio of
Polant decreasing

{cm) {cm) (%)

Trat control

Leaf Length.
Fag leaf 29.6 21.6 27.0
Second leaf 371 29.3 21.0
Third leaf 40.6 37.6 7.3
Internode Length
First internode 33.8 29.2 13.6
Second 20.1 16.2 19.4
internode
Third internode 12.9 12.0 6.9
Forth internode 8.2 7.8 48
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Table 5. Comparison of primary and secondary rachis
branch between control variety and off-type
plant

control off-type plant decreasing ratio

*Prb ®*Srb Prb Stb Prb Srb
n @ W O @)

Palgong 90 137 80 093 1.1 321
Samgang 9.6 114 7.2 232 250 383

Unbong 96 236 62 070 354 70.3
Dongjin 9.6 327 80 106 16.6 675
Chilseong 12.6 2.49 83 1.85 34.1 257
Jangseong 10.3 244 6.3 1.36 385 44.2

* Prb : Primary rachis branch
* Srb : Secondary rachis branch

Variety
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Table 6. Correlation coefficients between num-
ber of spikeletper panicle and primary
and secondary rachis branch

Variety *PRB *SRB
Unbong 0.808* 0.936*
Palgong 0.703 0.801

Dongjin 0.915* 0.827*
Chilseong 0.781 0.878*
Samgang 0.768 0.843*
Jangseong 0.989* 0.988*

* PRB : Primary rachis branch
* SRB : Secondary rachis branch
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Table 7. Comparison of germination ratio and
germination speed

Control Off-type plant

Variety
*GR *GS GR GS
Unbong 100 18.6 96 17.7
Palgong 95 18.7 95 18.4
Dongjin 95 18.8 95 18.7
Samgang 95 18.9 95 18.6
Chilseong 95 18.6 90 18.3
Jangseong 90 19.5 85 18.7

* : Germination Ratio = Germination Speed



Teble 8. Characteristics and mixed ratio of off-type plant

No.of No.of 1000grain  Filled grain ~ Unhulled Mixed
Variety occur.plant spikelet weight ratio rice yield ratio

(n/m) (n/p) (2) (%) (kg /10a) (%)
Unbong 6.8 43.4 22.6 78 4.8 0.6
Palgong 3.5 61.8 23.8 86 4.4 0.6
Dongjin 4.7 65.6 23.9 82 6.0 0.8
Samgang 0.5 80.6 20.9 86 0.7 0.09
Jangseong 0.8 59.6 23.0 84 0.9 0.1
Chilseong 0.6 86.4 24.0 86 1.0 0.1
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