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Studies on the Duration and Rate of Grain
Filling in Rice ( Oryza sativa L.)

II. Difference between the Parts of a Panicle
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ABSTRACT

Varietal differences of grain filling duration and rate are generally recognized in rice (Oryza sativa L.). But
the differences of grain filling characteristics between the parts within a panicle might be present since it takes
6-8 days to finish anthesis in a panicle. To elucidate this, 6§ Japonica and 6 Japonica/Indica varieties were
grown under three nitrogen levels at the Experimental Farm of Chungbuk National University in 1986, and
grain filling characteristics of top, middle and bottom parts of a panicle were analyzed. Rice grain filling
duration could be divided into 3 phases, i.e., Lag phase(LP) of 5 days after heading, Linear increasing period
(LIP) of 5-20 days after heading and Late filling period (LFP) thereafter. Grain weight difference between
the panicle parts was greater during LIP in all the varieties and was decreased during LFP. The difference
was greater in Japonica/Indica varieties.

Samgangbyeo and Seomjinbyeo had the shortest and the longest grain filling durations with 22.6 and 37.
1 days, respectively. In average, grain filling duration of the bottom part of a panicle was 1-2 days shorter
than that of top or middle part. The differences were negligible in Daecheongbyeo, Taebaegbyeo and Milyang
23, while it was greater in Tongil with 4.9 days. Grain filling rates were ranged from 0.612 to 1.097 mg -
grain~! - day~' - Milyang 23 showed the lowest rate with 0.612-0.682 mg - grain~! - day~!, while the rates of
Baegyangbyeo, Yongmoonbyeo, Samgangbyeo, Nongbaeg and Daeseongbyeo were about 1 mg - grain~' -
day~! - Grain filling rate of bottom part of a panicle was lower than that of top or middle part. The difference
was samll in Nongbaeg and Daeseongbyeo, while it was the greatest in Tongil with 0.222 mg - grain~' - day~'.
Grain filling duration and rate were not afftected by nitrogen level, but varietal and spatial differences of grain
filling characteristics were highly significant. However, the spatial difference of grain filling rates within a
variety was not significant. Grain filling characteristics of each part of a panicle were significantly correlated
(r=0.7207-0.9879) with those of a whole panicle.
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Fig. 1. Grain weight increase after heading for top,
middle and bottom parts of a panicle in 6
Japonica and 6 Japonica/Indica varieties.
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Table 1. Average duration and rate of grain filling at different parts of panicle over three nitrogen levels for

two groups of rice varieties,

Grain filling duration

Grain filling rate

Varieteis Top Middle  Bottom  Alean Top Middle  Bottom  Mean
—days— —mg - grain™' - day~ ' — ]
Nongbaeg 25.4 26.6 26.4 26.2 1.046 0.967 0.987 0.997
Daeseongbyeo 25.2 25.2 26.6 25.7 0.991 1.005 0.997 0.998
Sangpungbyeo 27.7 27.7 29.4 28.3 0.954 0.950 0.877 0.927
Daecheongbyeo 28.2 25.8 28.2 27.4 0.926 0.953 0.873 0.917
Chucheongbyeo 28.6 27.9 31.5 29.3 0.794 0.799 0.705 0.766
Seomjinbyeo 30.6 33.0 33.9 32.5 0.774 (.685 0.640 - 0.700
Average 27.6 27.7 29.3 28.2 0.914 0.893 0.845 0.884
LSD(0.05)
Between varieteis 1.72 0.0672
Between parts 1.02 0.0309
Between varieteis at the same or
different part 2.67 0.0913
Taebaegbyeo 26.1 26.5 26.0 26.2 0.874 0.912 0.937 0.908
Baegyangbyeo 27.4 24.2 25.1 23.5 0.947 1.020 1.045 1.004
Y ongmoonbyeo 22.2 23.3 25.8 23.8 1.079 0.975 0.922 0.992
Samgangbyeo 21.4 23.7 22.8 22.6 1.054 1.003 1.048 1.035
Milyang 23 37.8 36.2 37.4 37.1 0.660 0.682 0.612 0.651
Tongil 24.6 27.4 29.5 27.2 1.006 0.827 0.784 0.872
Average 26.6 26.9 27.8 27.1 0.936 0.903 0.891 0.910
LSD(0.05)
Between varieties 1.09 0.0472
Between parts 0.94 0.0265
Between varieteis at the same or
2.17 0.0698

different part
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Table 2. Analysis of variance for duration and rate of grain filling for two groups of rice varieteis,

Mean squares

Source of Grain filling duration Grain filling rate
variation Df Japonica Japonica/Indica Japonica Japonica/Indica
Replications 1 83.56 3.20 0.1769 0.0172
Nitrogen levels(N) 2 7.54 1.74 0.0130 0.0121
Error(a) 2 22.85 2.06 0.0291 0.0059
Varieties (V) 5 111.25** 485.37** 0.2757** 0.3583**
NxV 10 9.08** 14.40* 0.0123 0.0239""
Error(b) 15 5.89 2.36 0.0089 0.0044
Parts(P) 2 33.74** 14.15* 0.0454** 0.0199""
NxP 4 1.17 0.84 0.0031 0.0011
VxP 10 5.56 14.51** 0.0064 0.0271*"
NxVxP 20 3.19 6.95 0.0022 0.0066"
Error(c) 36 4.50 3.80 0.0041 0.0030
CV(%) N 16.9 5.3 19.3 8.5

\4 8.6 5.7 10.7 7.3

p 7.5 7.2 7.3 6.0

¢ ** Significant at the 5 and 1 percent levels, respectively.



Table 3. Mean squares of deviation from common regression to compare grain filling rates of top, middle and

bottom parts of panicles in two groups of rice varieteis.

Mean squares

Varieties Source of variation Df Top vs. Top vs. Middle vs.
middle bottom bottom
Japonica

Nongbaeg Bewteen regressions 1 0.566 0.012 0.423
Within regressions 8 11.027 9.017 6.531

Daeseongbyeo Bewteen regressions 1 0.302 0.249 0.003
Within regressions 8 5.035 4.166 3.035

Sangpungbyeo Bewteen regressions 1 0.424 1.341 0.257
Within regressions 8 3.837 4.142 3.921

Daecheongbyeo Bewteen regressions 1 2.606 3.302 0.041
Within regressions 8 5.913 4.894 2.954

Chucheongbyeo Bewteen regressions 1 0.016 1.440 1.152
Within regressions 8 1.212 1.588 1.205

Seomjinbyeo Bewteen regressions 1 1.627 3.812 0.457
Within regressions 8 1.797 2.026 1.211

Japonica/ Indica

Taebaegbyeo Bewteen regressions 1 2.340 8.404 1.875
Within regressions 8 9.286 8.889 5.995

Baegyangbyeo Bewteen regressions 1 0.658 2.606 1.875
Within regressions 8 10.956 11.464 11.660

Y ongmoonbyeo Bewteen regressions 1 0.029 0.145 0.302
Within regressions 8 16.517 14.699 10.544

Samgangbyeo Bewteen regressions 1 0.098 0.172 0.528
Within regressions 8 15.137 12.843 8.173

Milyang 23 Bewteen regressions 1 0.743 6.909 3.120
Within regressions 8 9.956 9.865 2.022

Tongil Bewteen regressions 1 1.170 3.271 0.528
Within regressions 8 6.959 7.373 2.929

F(1,8) 0.05=5.32
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Table 4. Correlation coefficients between grain filling characteristics of three parts and a whole panicle.

Japonica" Japonica/Indica? Combined?
Parts -
Duration Rate Duration Rate Duration Rate
Top 0.8853"* 0.9879** 0.9120* 0.9669** 0.8908** 0.7626*"
Middle 0.9621** 0.9386** 0.8559* 0.8142* 0.9261** 0.6595**
Bottom 0.9499** 0.9370** 0.7798 0.7559 0.9232*" 0.7207**

Un=6, Pn=12.
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