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Change in Yield and Quality Characteristics of Rice by Flooding during the Ripening
Stage

Hyeon-Seok Lee', Woon-Ha Hwang', Jae—Hyeok Jeong', Seung-Hyeon Ahn', Jeong-seon Baek', Han-Yong Jeong',
Hong-kyu Park', Bon—il Ku', Jong-Tak Yun', Geon—Hwi Lee', and Kyung-Jin Choi"'

ABSTRACT The increase in the frequency of occurrence of abnormal weather could include severe rainfall, which could cause
rice submergence during the ripening stage. This experiment was conducted to clarify the effects of submergence during the
ripening period on yield and quality of rice. The flooding treatment was conducted at 7 and 14 days after heading. Flooding
conditions were created with two conditions, flag leaf exposed and overhead flooding, and each condition was divided into two
conditions according to water quality—clear and muddy. Although the yield decrease was more severe at 7 days after heading
because of the decrease in the ripening ratio, the head rice ratio was more affected at 14 days after heading because of the increase
in the chalky kernel ratio. The maximum quantum yield (Fv/Fm), which indicates the photosynthetic efficiency, did not differ
before and after the flooding treatment until flooding continued for 4 days. In addition, stem elongation occurred because of
flooding as an avoidance mechanism in japonica rice. This phenomenon was expected to decrease the supply of assimilation
products to the spikelet (sink). Overall, it was suggested that additional experiments should be conducted examining the change
in the starch synthesis mechanism and transfer of assimilate products resulting from submergence, for development of cultivation
techniques corresponding to submergence and breeding of varieties with submergence tolerance characteristics.
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Fig. 1. Change in dissolved oxygen content (mg/L) and decrease in the rate (%) of dissolved oxygen according to flooding

condition and duration.
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Fig. 2. Difference in solar radiation quantity according to flooding condition and duration.
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Table 1. Yield components and yield index of rice plants affected by flooding treatment during the ripening stage.

Treatment . . Flooding No. of grain per Percentage of 1000-grain . .
stage (DAH) Flooding: condition duration (hour) panicle ripened grain (%)  weight (g) Yield index
24 84 86°° 20.9 99
48 81 77¢defeh 21.0 94
Clear water il
72 89 681 20.7 82
Flag leaf 96 86 644Im 20.6 74
exposure 24 86 73defehij 21.3 83
48 87 65/m 21.4 71
Muddy water
72 87 48" 21.0 57
9 88 47" 20.6 50
7 24 80 g3 21.0 91
48 89 750detehi 21.1 83
Clear water .
72 90 60'™ 20.7 66
Overhead 96 89 58™ 20.4 62
flooding 24 84 66/ 21.2 77
48 82 46™ 21.2 52
Muddy water
72 78 39°P 21.3 42
9 83 35° 20.9 36
Mean 85 60 21.0 68
24 86 88? 20.8 98
48 83 g3e 20.7 93
Clear water bed
72 85 g1 20.6 88
Flag leaf 96 86 gobed 20.3 89
exposure 24 83 g2bede 20.8 90
48 90 7gbedefe 20.7 87
Muddy water defuhi
72 86 76odetehi 20.6 88
96 84 70¢hilik 20.3 74
14 24 80 gpabed 20.7 94
48 87 79bedete 20.6 83
Clear water defuhi
72 84 75¢detehi 20.6 85
Overhead 96 88 7 efehiik 20.4 75
flooding 24 85 7gabedet 20.6 86
48 86 71 fehilk 20.8 83
Muddy water ik
72 85 69" 20.3 78
9 87 65Hm 20.2 75
Mean 86 77 20.6 86
Control (no treatment) 841 87 20.9" 100

"Mean separation within colums by Duncan’s multiple range test at 5% level
"Ns : non significant

Atk °olF FE 5571 FRE(ink)]l ol4ell FEEoloF  &o] HaEe ACR AlrEHM, A2 AV|E RN A
& FobEo] E719 Al AnEe] S5E ¥ & =9 58 9 gAule Y #A 9 Aol FHEAN
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Fig. 3. Differences in the quality of white rice following flooding treatment during the ripening period.
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