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Effects of Temperature on Grain Filling Properties of Rice Flour Varieties during the
Ripening Stage
SeoYeong Yang', WoonHa Hwang', JaeHyeok Jeong', HyeonSeok Lee', ChungGeun Lee?, and MyoungGoo Choi® '

ABSTRACT The processing of rice is one of the measures to expand the scope of rice use in response to the decrease in rice
consumption. Since the main ingredient of rice processing is rice flour, “rice flour varieties” have been bred with the aim to
improve the productivity and quality of rice flour. In order to study the variation in the ripening characteristics of rice flour varieties
with respect to temperature, the average temperature after heading date was set at 28°C (33/23°C), 22°C (27/17°C), and 18°C
(23/13°C) inside the phytotron. We used Saenuri as non-glutinous rice variety, Seolgaeng as soft-type rice flour variety, and
Baromi2 as powdered rice flour variety. At high temperatures (28°C), the grain weight of Baromi2 decreased by 21%. Its starch
content also decreased by more than 10%, which was significantly lower than that of Saenuri and Seolgaeng. At low temperatures
(18°C), the grain weight and starch content slightly increased or were similar in all varieties. An analysis of changes in the grain
weight due to effective accumulated temperature through the sigmoid function showed that the velocity of grain-filling slowed
significantly when Baromi2 was exposed to low temperature during the ripening stage compared to the other varieties. Therefore,
the transplanting time of Baromi2 should be delayed to avoid high temperatures during the ripening stage. However, because the
ripening period is not properly secured under low temperature conditions, grain filling may not be sufficient.
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Table 1. Growth at the heading date before setting temperatures.
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- Temperature Growth
Varieties o . Mean Temp. - -
(°C, day/night) Plant Height (cm) no. of tillers per plant no. of plants
23/13 18°C 90.5 10.8 51
. 27/17 22°C 90.5 11.0 48
Saenuri
33/23 28°C 90.8 11.4 51
ns ns
23/13 18°C 82.6 11.0 51
27117 22°C 83.1 10.5 48
Seolgaeng
33/23 28°C 82.2 11.1 51
ns ns
23/13 18°C 81.3 9.0 51
. 27/17 22°C 80.6 9.2 48
Baromi2
33/23 28°C 81.6 8.9 51
ns ns

ns: non-significant (P>0.05)
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Table 2. Yield components and grain sizes of brown rice in three different varieties under different temperature conditions.

T Yield components Grain size
.. emp.
Varieties C day}zlight) Mean Temp. Rate of grain 1,000 Grain Length (mm) Width (mm)
’ filling (%) weight (g) g
23/13 18°C 78.7 22.1% 5.03 2.93
) 27/17 22°C 79.6 21.1° 5.02 2.86
Saenuri
33/23 28°C 76.4 19.9° 4.93 2.82
ns *ok ns ns
23/13 18°C 71.2 20.4% 4.93 2.89
27/17 22°C 73.3 20.2% 4.90 2.85
Seolgaeng b
33/23 28°C 73.2 17.9 4.87 2.80
ns *k ns ns
23/13 18°C 79.4 21.0% 4.88 2.97¢
) 27/17 22°C 80.8 19.5° 4.84 2.92¢
Baromi2 b
33/23 28°C 79.1 15.3° 4.78 2.87
ns *ok ns *

ns: non-significant (P>0.05), *(**): significant at P<0.05 or 0.01

Means followed by different letters were significantly different (a=0.05)
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Table 3. Physicochemical properties of the different varieties under different temperature conditions.

Temp.

- o N
Varieties (°C, day/night) Mean Temp. Total Starch (%) Protein (%)
23/13 18°C 84.1 7.22¢
. 2717 22°C 84.9 7.56°
Saenuri
33/23 28°C 81.6 7.95%
ns sk
23/13 18°C 79.4 7.06°
27117 22°C 78.8 7.46°
Seolgaeng
33/23 28°C 76.5 7.82°
ns $sk
23/13 18°C 74.5 6.93°
. 2717 22°C 77.6 6.83°
Baromi2
33/23 28°C 67.4 8.58°

ns kok

ns: non-significant (P>0.05), *(**): significant at P<0.05 or 0.01

Means followed by different letters are significantly different (0=0.05)
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Fig. 1. Change of grain weights of rough rice in different varieties. The curves were fitted to a sigmoid equation (Equation 1).
(A: Saenuri, B: Seolgaeng, C: Baromi2, D: 22°C, 28°C in Baromi2, E: 18°C in Baromi2).

Table 4. Parameters of the sigmoid equation relating grain weight of rough rice to the effective accumulated temperatures during
the grain filling stage.

o Parameters
Varieties 2
a b tO Vmax R
Saenuri 23.7 90.3 188.1 0.0656 0.9541"
(0.66) (11.80) (10.36)
Seoleaen 22.1 95.8 188.5 0.0577 0.9368""
gaeng (0.73) (14.43) (12.43)
Baromi2 22.1 112.0 176.4 0.0493 0.7929"
(1.50) (34.48) (26.76)
Baromi2 22.1 84.7 145.2 0.0652 0.9719"
(22, 28°C) 0.41) (10.74) (8.32)
Baromi2 29.9 243.5 416.3 0.0307 0.9803"
(18°C) (11.12) (90.06) (198.52)

The Values in parentheses are standard errors of the parameters
*(**): significant at P<0.05 or 0.01
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