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Characterization of Grain Quality under Lodging Time and Grade at Ripening
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Darshan S. Brar**, and Jong—-Rok Son*
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ABSTRACT This study was carried out to compare the
grain quality under lodging time and grade at ripening.
Ripened grain ratio and 1000-grain weight were higher
with lodging of plants at 45° angle from the ground and
increased with crop development. The number of spikelets,
as well as the protein and amylose content of the grains,
were higher in plants under severe or complete lodging
than those under lodging at 45° angle from the ground.
Palatability and sensory evaluation values were higher in
plants under lodging at 45° angle from the ground than
those under complete lodging. Brown rice: rough rice ratio
was higher with lodging of plants at 45° angle from the
ground and increased with crop growth. Milling recovery
and milled rice recovery were higher with lodging of plants
at 45° angle from the ground, whereas chalky grain, cracked
grain and damage grains were higher at complete lodging.

Keywords : rice, lodging, grain quality, polished rice, head
rice recovery
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Fig. 1. llustration of lodging degree in the field. D : not lodged(1); @ : lodged 45 degree from the ground(5); @ : lodged

completely(9).

Table 1. Agronomic characteristics by lodging at different stage of grain development after heading.

Days after LodgingT No. of Ripened grain 1,000 grains  Grain length  Grain width Grain thickness
heading (1-9) spikelets ratio (%) wt. (g) (mm) (mm) (mm)
" 9 85 45.2¢" 18.4¢ 5.09 275 2.03
5 87 75.1¢ 20.7b 517 2.94 1.93
25 9 89 63.0d 20.8b 5.05 2.87 2.09
5 87 79.4bc 21.6ab 5.17 2.96 1.93
9 73 79.7bc 21.6ab 5.21 2.99 2.12
30 5 69 82.5bc 21.8ab 522 3.03 2.16
Not lodged (1) 72 94.5a 22.5a 5.20 3.01 2.20

1 : Not lodged, 5 : lodged 45 degree from the ground, 9 :
*Numbers with the same letter in a column are not different significantly according to DMR test.

lodged completely.
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Fig. 2. Comparison of grain appearance in accordance with lodging degrees at different ripening stages.

Table 2. Characteristics of milling and polished rice quality by lodging at different stage after heading.

Days Milling (%)

Polished rice quality (%)

Lodging
after (1-9)' Brown/rough  Milled/brown Milling Milled head Chalky Cracked Damage

heading rice ratio rice ratio recovery rice recovery  rice rice grain
9 75.0 88.2 66.1b* 34.6d 11.6 25.4 10.7

20 5 80.0 90.4 72.3a 47.2¢ 11.2 18.6 4.9

9 74.8 90.2 67.4b 44 3c 10.4 16.7 7.2

= 5 81.7 91.8 75.0a 57.2b 7.8 13.5 2.5

9 82.1 90.5 74.2a 56.1b 10.9 6.3 7.1

% 82.7 90.5 74.9a 60.7a 8.4 4.2 34
Not lodged (1) 82.3 91.8 75.5a 63.0a 6.3 4.7 3.0

I : Not lodged, 5 : lodged 45 degree from the ground, 9 :

lodged completely.

*Numbers with the same letter in a column are not different significantly according to DMR test.
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Table 3. Physicochemical characteristics by lodging at different stage after heading.

Days after LodgingT Whiteness Protein Amylose PalatabilityjF Sensog
heading (1-9) (%) (%) evaluation
(-3~+3)
20 9 38.1 7.6 21.0 69.2 0.4
5 38.0 6.5 20.0 72.9 0.8
» 9 39.9 7.7 19.2 71.6 0.7
5 404 6.2 18.3 77.1 1.3
30 9 38.8 6.7 20.2 74.2 1.1
5 38.3 6.2 19.8 76.3 1.3
Not lodged (1) 40.1 6.2 18.7 78.8 14

T1 Not lodged, 5 : lodged 45 degree from the ground, 9 :
Analyzed by Toyo's rice taste measuring system

lodged completely.
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