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Effects of waterlogging at harvesting stage on physical quality of

Chiang Phatthalung rice (Oryza sativa L.) seeds
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Abstract
The objective of this study was to evaluate the effects of waterlogging at harvesting stage on physical qualities

of Chiang Phatthalung rice seeds. A factorial 3x4 in completely randomized design was used with 4 replications. The
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first factor comprised with three conditions of waterlogging at different submergence depths of rice spike, no
waterlogging (control), half submerged spike length, and fully submerged spike length. The other factor consists of
different sun drying durations as follow; non-drying, sun drying for 1 day, sun drying for 3 days and sun drying for 5
days. The results revealed that the levels of waterlogging and the sun drying durations resulted in a significant
different in the percentage of grain moisture content (p<0.05). The seeds from fully submerged rice spike gave the
high percentage of moisture content (40.55%). Followed by the seeds from half submerged spike length (27.94%)
and the seed from no waterlogging (22.99%), respectively. The sun drying for 5 days showed that the seed from no
waterlogging, the seed half submerged spike length and the seeds from fully submerged rice spike had moisture
content with the value of 7.56, 7.66 and 7.95%, respectively. Significant interaction was obtained between the levels
of waterlogging and the sun drying durations on the percentage of seed moisture content. Waterlogging at
harvesting stage affected color of the paddy rice and the milled rice seeds as verified by L*, a* and b* values. It was
found that both of the paddy rice and the milled rice seeds became darker with increasing submergence depth, as
indicated by increasing L* value. The seeds from fully submerged rice spike caused grain chalkiness to increase. In
addition, scanning electron microscope (SEM) analysis indicated that the waterlogging at harvesting stage affected
the starch granule formation and the gap in starch structure.

Keywords: Chiang Phatthalung rice, waterlogging, harvesting stage, physical quality of rice seeds
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Table 1 Percentage of seed moisture content of Chiang Phatthalung rice seeds under different

waterlogging conditions and various sun drying durations.

treatment percentage of seed moisture content

A: sundrying duration

no drying (control) 30.49 A"
drying 1 day 14.42 B
drying 3 days 8.94C
drying 5 days 7.72D

B: waterlogging conditions

no waterlogging (control) 12.42 ¥

half submerged spike length 14.22b

fully submerged spike length 18.78 a
F-test

*k

sun drying durations (A)

waterlogging conditions (B)

AxB *k

CV. (%) 9.30

** = significantly different at p < 0.01.

"In the first factor, mean values within the same column followed by the same capital letters are not significantly
different by DMRT.

?In the second factor, mean values within the same column followed by the same small letters are not significantly

different by DMRT.

Table 2 Effect of waterlogging conditions and sun drying durations on percentage of rice seed moisture

content.

waterlogging conditions

sun drying durations

no waterlogging half submerged spike length fully submerged spike length
no drying (control) 22.994a" 27.94a 40.55 a
drying 1 day 11.37b 13.14b 15.71b
drying 3 days 7.77c 8.15¢ 1091 ¢
drying 5 days 7.56 c 7.66 C 7.95d

" Mean values within the same column followed by the same small letters are not significantly different by DMRT.
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Figure 1 Rice seed discolouration of (a)

non-submerged rice spike (b)
half submerged rice spike and (c)

fully submerged rice spike.
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Value

color

Figure 2 L*, a* and b* values of paddy rice from no
waterlogging (T2, T3, T4) half submerged
spike length (T6, T7, T8)and fully
submerged spike length (T10, T11, T12).

Value

Figure 3 L*, a* and b* values of milled rice from no
waterlogging (T2, T3, T4), half submerged
spike length (T6, T7, T8) and fully
submerged spike length (T10, T11, T12).
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Table 3 Chalkiness score of rice grain from non-submerged rice pike, half submerged rice spike and

fully submerged rice spike.

percentage of rice grain

waterlogging conditions

0 1 2 3 4 5
no waterlogging 100.00 0.00 0.00 0.00 0.00 0.00
one-two submerged 73.60 0.00 8.40 0.00 7.20 10.80
spike length 50%
fully submerged spike length 48.20 0.00 11.00 6.80 11.60 22.40

1/ .
Score scale based on per cent area of chalkiness.

(@) (b)

Figure 4 Rice grain chalkiness with occurrence from non-submerged rice pike, half submerged

rice spike and fully submerged rice spike Scale based on per cent area of chalkiness:

score 0 = non-grain chalkiness (a), score 2 = grain chalkiness with 10-20% (b),

score 3 = grain chalkiness with 20-35% (c), score 4 = grain chalkiness with 35-50% (d),

score 5 = grain chalkiness >50% (e).
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Figure 5 Scanning electron microscope of rice grain from no waterlogging (a), half submerged

spike length (b) and fully submerged spike length (c) (scanning electron microscopy;

SEM) at 2000X magnification.
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