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V. Effect of Short-day and High-temperature Treatment on the

Amylose and Crude Protein Content of Rice.
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Abstract

In order to obtain the fundamental informations on the protein and amylose content in rice

grain, 4 varieties were subjected to the 4 different shortday treatments in 2 kinds temperature.

Results can be summarized as {ollows;

1). By warmer temperature amylose content in the

rice dropped by 2 to 3%, but no significant changes in protein content. 2). Short-day treatment

caused decreases in amylose content by 2 to 5% and increases in protein content by 2 to 6%.

3). Interactions among varieties,

amylose content and protein content.
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Fig. (1) Amylose content of the brown
rice as affected by different
temperature and day-length
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NN : Natural day-length throughout
NS : Shortday after head.

SN : Shortday before head.

SS : Shortday throughout
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Fig. (2) Amylose content of the brown rice as
affected by different temperature and
day-length in a varieties.
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NN : Natural day-length throughout
NS : Shortday after head.

SN : Shortday before head.

SS : Shortday throughout
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Fig. (3) Protein content of the brown
rice as affected by different
temperature and day-length.
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Table 1. Amylose and protein content of rice as affected by temperature and short-day treatment,

NN : Natural day-length throughout
NS : Shortday after head.

SN : Shortday before head.

SS : Shortday throughout
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Fig. (4) Protein content of the brown rice as

affected by different temperature and
day-length treatment in 4 varieties.
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LSD (0.05)

Item Temp. oMWY L NN | NS | SN | S fAver
T Temp. Short.

Natural 22.61] 20.08 19.58 17.18 19.86

Amylose Glass room 19. 28; 17.82) 18.29 14.76] 17.54
Average 20. 94; 18.93 18.88  15.97 0.652 0.273
Natural 9. 87l 11.92 12.00 16. 06] 12. 47,

Protein Glass room 10.29°  11.38] 13.031 15. 32| 12.51
Average 10. 08‘; 11.65 12.52] 15. 65; 0. 625 0. 305
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Table 2. Significance of interactions between temperattire, shortday treatments
and varieties in the analysis of variances for amylose and protein content

Significance of F value

Item
Amylose protein
Temp. x Shortday 14.56%* 13.39%*
Temp. X Varieties 80. 91** 3. 46*
Shortday X Varieties 53. 62** 15. 45%*
Temp. x Shortday X Varieties 9. 05%% 4.07%%
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SUMMARY

protein and amylose content of rice grain in
Omirt-39 and Rikuto Noring #20 which have

thermo-sensitive traits, and IR 1317-89-3 and Jinheung having photo-sensitive traits, were sown on April

In order to obtain the fundamental informations on the
response to the temperature and daylength, four varieties,
28, and transplanted in 25cm pots with 6 replications on June 9, 1972, in Suweon. There were two kinds
of temperature and four different day-length treatments; In green-house (high temperature) and out-door
(under shelter, low temperature), plants were grown under natural day-length (14 hours long-day) (NN),
shortday (8 hours) throughout growing period (SS), shortday from maximum tillering stage to heading
(SN), and shorday from heading to harvesting (NS) respectively. The day time was settled for eight
hours from 9:00 a.m. to 5:00 p.m., and shortday treatment was begun on June 24, 15 days after
transplanting. The results were summarized as follows;

1. Amylose content of milled rice was dropped by 2 to 3%, dry basis, by warmer temperature, but
no significant differences in protein content of brown rice was found between different temperature
treatments.

2. Shortday conditions caused decreases in amylose content by 2 to 5% and increases in protein
content by 2 to 6%. Protein content was highest in the SS following by,SN, NS and NN in order. Amylose
content was lowest in the SS and highest in the NN and there was little difference between NS and SN.

3. The earlier maturity-variety was affected the more in NS plot, while the photosensitive variety in
SN plot for protein content.

4. Interactions between temperature and shortday treatment, between temperature and varieties, between
shortday treatment and varieties and among temperature, shortday treatment and varieties were highly

significant for both the amylose content and protein content.
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