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Basic Studies for the Breeding of High Protein Rice

V. Effect of planting and harvesting date on the
amylose and protein content in rice grain
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College of Agriculture, Seoul National University

ABSTRACT

In order to obtain the fundamental informations
on the variation of protein and amylose content in
rice grain, 4 varieties were subjected to the 5 diff-
erent harvesting with 5 different plantings.

Amylose content in the rice grain were increased
by later planting. Protein content of thermo-sensiti-
ve rice varieties were decreased while those of photo-
sensitive varieties were increased by delayed plant-
ing. Interactions among planting date, variety and
harvesting date were highly significant for amylose
content, but not significant for protein content.
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‘Fig. 1. Changes in amylose content of rice grain
as affected by seeding date in four varieties.
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Fig. 2. Changes in amylose content of rice grain

as affected by harvesting date in four
varieties.
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Fig. 8. Changes in amylose content of rice grain
as affected by harvesting date on different
seeding date.
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Protein content (%)

Table 1. Amylose and protein content of rice grain as affected by seeding date in 4 varieties.

Item Variety April 10 April 25 May 10 May 25 June 9 Ave. LSD (0.05)
Omirt-39 22.35 22.25 23. 64 24.97 24.08 23.46
R. Norin #20 4.04 3.74 3.21 3.19 3.10 3.46 0.33
Amylose T1R1317-89-3 18.70 22.69 21.69 — — 20. 33
Jinheung 22.37 22.01 23.38 22. 67 22.73 22.63
Average* 21.14 22.32 22.87 23.82 23.41
Omirt-39 13.61 14.19 12.42 10.98 11.32 12.51
R. Norin #20 11.48 11.41 10. 39 10. 14 9.12 10.51
Protein 1R1317-89-3 10.99 11.96 14, 38 — — 12.44 0.41
Jinheung 8.26 8.43 9.05 9.06 9.24 8.81
Average 11.11 11.23 10. 62 10.06 9. 89

* Average of 3-varieties except R. Norin #20.
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Fig. 4. Changes in protein content of rice grain as
affected by seeding date in four varieties.
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Fig. 7. Changes of protein yield as affected by seed-
ing date in four varieties.
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Table 2. Correlation coefficients between protein content, yield and yield component
in different seeding date.

T © Yield of

Item Seeding No. of wlt’ O&Obﬁi& 1 II{\Ie (:"neolfs / Maturing  brown Protein

date panicles " ice panicle rate rice yield

Apr. 10 —0.6786% —0.9267** —0.2483 —0.1168 —0.9383%%  —0.0663%*

Apr. 25 —0.4858 —0.7767** 0. 5875% 0.1166 —0.0608 0. 8756
Protein content May 10 —0.2757 —0.0071 0.6943* —0.4839 —0. 0573 0. 8302%*
May 25 —0.7645%* —0.4129 0.4449 0. 8652** 0.9377** 0. 9801%*
June 9 —0.5693 —0.9677* —(.5058 0. 6306Ns 0.4205 0.6541N%
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‘Fig. 8. Changes of grain yield as affacted by seedi-
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Table 3. Significance of intoractions between season,
harvesting date and varieties in the anal-
ysis of variances for amylose and protein

content.
Significance of F value
Ttem Amylose Protein
Season X Variety 4. 64%* 39. 44%*
Season X Harvesting date 3. 44%* 2. T8k
Variety X Harvesting date 0. 82Ns 1.92%
Season X Var. X Harv. date 3. 36%* 1.5788
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Summary

In order to obtain the fundamental informations
on the protein and amylose content of rice grain in
response to the seeding date and harvesting date,
four varieties, Omirt-39 and Rikuto Norin 20 which

are, thermo-sensitive, and IR 1317-89-3 and Jin- -

heung which are, photo-sensitive, were planted un-
der conditions of five different planting date 15-day
intervals. Samples of rice grain were obtained with
five times at  5-day intervals from 30 to 50 days
after heading respectively.

The results were summarized as follows;

1. Delayed planting increased the amylose content

in the rice grain and decreased the protein

content.

. Varietal differences of the protein content by

different planting date were noticed, that is,
protein content of rice grain decreased by dela-
ved planting in the thermo-sensitive varieties

and increased in the photosensitive varieties.

. The environmental variation on the protein

content by planting date was greater in high

protein varieties than in low.

. The rice protein and amylose content were not

much changed since after 30 days after heading.

. Interactions between seeding date and variety

and between seeding date and harvesting date
were highly significant for both the amylose
and protein content. That of among seeding date,
variety and harvesting date were also highly
significant for amylose content, but not signifi-
cant for protein content.

in the tissues of rice plant. Ibid. 34:403-408.



