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Abstract

We investigated changes of weedy rice emergence and seed condition under different
flooding depth condition using 100 accessions of weedy rice germplasm collected in South
Korea. In 1 cm of soil buried depth condition, 54 and 57% of emergence was reduced under 5
and 10 cm of flooding depth conditions respectively compared to non-flooding condition. In
5 c¢m of soil buried depth condition, 66 and 84% of emergence was reduced under 5 and 10
cm of flooding depth conditions respectively compared to non-flooding condition. The 94%
of weedy rice germplasm showed less than 10% of emergence rate at 10 cm of flooding depth
condition. In flooding condition, seed number, which germinated but did not emerged, was
increased. As a result of analyzing the correlation between effective accumulated temperature
and seed condition, dead seed rate increased and germination rate decreased depending
on effective accumulated temperature. However, emergence rate did not show significant
correlation with growth temperature condition under flooding condition such as 5 or 10 cm of
water depth, it decreased according to flooding period. In order to reduce the emergence rate
of weedy rice, longer than 21 days of flooding might be needed.
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Fig. 1. Emergence rate (%) under different soil depth conditions. (A) Emergence rate in 1 and 5 cm of soil
depth according to effective accumulated temperature. (B) Difference of emergence rate (%) between 1
and 5 cm of soil depth conditions according to effective accumulated temperature. Effective accumulated
temperature was calculated by accumulating temperatures of 11°C or above.
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Fig. 2. Emergence rate under different soil depths according to flooding depth. Soil depth was treated as
two conditions, 1 cm (A) and 5 cm (B). Flooding was treated as three conditions, 0, 5 and 10 cm. The 0 cm of
flooding depth was control treatment which treated enough water to seed germination. Flooding treatment
was conducted for four weeks. Emergence rate was checked at three weeks after drained of water when
emergence finished.
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Fig. 3. Distribution ratio (%) of weedy rice germplasm by emergence rate under different soil and water
depth. The 100 accessions of weedy rice germplasm were used as materials. Soil depth was treated as 1
and 5 cm and water depth was treated as 5 and 10 cm. Range of emergence rate was divided by 10 % in the
range of 0 to 100 %.

Table 1. Analysis of the buried seeds condition in 5 cm of soil depth according to different flooding depths.

Flooding No. of total seed" No. of gerrnlnated No. of dead or No. of non-germinated seed (%)
depth(cm) seed (%) disappear seed " (%) Total’ Germination’ Dead”

0 43a 26a (61) 12.5b (28.2) 4.5a (10.6) 0.32(0.7) 4.22(9.7)
5 47b 36.4b (77.4) 4.9a (10.3) 5.7a (12.3) 0.4a (0.8) 5.3a (11.2)
10 49b 38b (77.6) 4.3a(8.7) 6.6a (13.6) 1.6a (3.2) 5a (10.2)

The 100 accessions of weedy germplasm were used as materials. Buried seeds under 5 cm soil depth were obtained when
emergence was finished under different flooding depth treatments. After checking the seed condition, non-germinated seed in
each buried treatment was obtained when emergence was finished. Then germination of non- germinated seeds was tried in
chamber at 30°C condition to confirm seed vitality.

“Number of weedy rice seeds found in the soil.

" Germinated but did not emerged weedy rice seed in soil.

*Seed number except emerged or found seed.

*Number of seeds not germinating in the soil.

Y Germinated seed number among the seed not germinated in the soil during flooding period.

“Non-germinated seed number among the seed not germinated in the soil during flooding period.

a-d: Means with the same letter are not significantly different at P=0.05 level in Duncan’s multiple range test
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Fig. 6. Seed condition of weedy rice according to effective accumulated temperature under 5 cm of water
depth (A, C, E) and 10 cm of water depth (B, D, F) condition. Emergence rate (A, B), dead seed rate (C, D)
and germination rate under soil (E, F) were checked at 30 days after water draining. Effective accumulated
temperature was calculated by cumulating the average temperature over 10°C in each temperature
condition.
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then treated different water depths, cultivated at different temperature conditions until emergence was
finished.
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