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Influence of Midsummer Drainage Times on Growth and Lodging
of Rice Plant in Direct Seeding on Flooded Paddy Surface

Nam Hyun Back*, Sang Su Kim*, Hong Gyu Park*
Hyun Tak Shin*, Soo Yeon Cho* and Seon Yong Lee*

ABSTRACT : This experiment was conducted to establish the cultural practice for reduction of
lodging by the effective water management under direct seeding on flooded paddy surface as
treated by the drainage times using Dongjinbyeo at National Honam Agricultural Experiment

Station during 1994-1995,

As the increased midsummer drainage times, the field lodging were reduced by reduction of
culm length and large amounts of root with favorable distribution in deep soil, indicating low
canopy architecture could promote the light transmission in the plants and favorable root

growth.

The yield performance was high by increased drainage times which contributed to mainly per-
centage of ripened grain and 1,000-grain weight. As a result, two to three times midsummer
drainage as effective water management during plant growth was desirable.
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Table 1. Weather conditions during the rice growth period in Iksan

Av. air temp. (C)

Sunshine(hr.)

Precipitation(mm)

Mont
onths "94 95  Nor. year’ 94 '95 Nor. year "94 "95 Nor. year
May 17.7 15.1 16.8 254 257 255 77 73 55
June 21.4 20.2 21.4 233 266 215 83 39 162
July 28.3 24.7 24.8 307 210 220 126 89 282
August 27.4 26.4 24.9 284 245 250 145 598 176
September 20.4 19.7 20.8 291 214 228 4 43 174
October 14.8 14.7 13.5 223 228 251 39 28 21
Mean or Total 21.7 20.1 20.4 1,592 1,420 1,419 524 870 870

4 Normal, year : Mean of 1989~1993
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Table 2. Changes of plant height and number of tillers as affected by midsummer drainage

times in 1994 ~1995

Drainage Plant height{cm) No. of tillers per m?
times S50DAS* 70DAS 90DAS HD? 40DAS 60DAS 80DAS
0 45.1 78.0 96.8 112.1(100) 457 861 484
1 44.7 76.8 95.4 110.6( 99) 460 820 471
2 43.4 75.0 92.5 107.7( 96) 443 803 453
3 43.2 73.2 90.5 105.7( 94) 432 796 443

" DAS : Days after seeding, ¢ HD : Heading date

Table 3. Changes in internode length and the 4th internode diameter and wall thickness of rice
plant as the midsummer drainage times in 1994~1995

Drainage Internode length{cm) The 4th internode
times Ist* 2nd 3rd 4th 5th Total  Diameter(mm) Wall thickness(mm)
0 37.4 21.4 14.2 10.4 54  88.8(100) 3.64 0.63
1 37.1 20.9 13.7 10.2 52 87.1( 98) 3.61 0.64
2 36.6 20.3 13.2 9.6 4.9 84.6( 95) 3.54 0.66
3 35.4 19.9 12.7 9.2 4,7 81.9( 92) 3.47 0.67

¢ 1 1st~5th mean, the order of internode from the top
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Fig. 1. Changes of soil hardness at heading
date of rice as affected by midsummer
drainage times.
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Table 4. Dry weight of root and root distribution rate of rice plant in different soil depth as af-
fected by midsummer drainage times in 1994~ 1395

Drainage Dry weight of root Root distribution rate(%)
times (g /30culm) 0~5cm’ 5~10cm Subtotal 10~15¢cm  15~20cm  Subtotal
0 15.1 65.4 26.3 91.7 5.8 2.5 8.3
1 16.2 63.0 26.2 89.2 8.0 2.8 10.8
2 16.5 60.8 25.7 86.5 9.7 3.8 13.5
3 16.5 60.4 24.4 84.8 10.6 4.6 15.2

¢ : Depth of soil layer

Table 5. Lodging characters at 20 days after heading and field lodging of rice plant as affected
by midsummer drainage times in 1994~1995

. Culm Panicle Ht. of Top fresh Br?aklng . Field

Drainage center . Moment weight of Lodging’ .
. length length . weight . lodging

times gravity (g.cm) 4th index
{cm) (cm) (g /plant) . (0~9)
(cm) internode

0 89 20.8 49.2 15.5 1,607 349 488 9

1 38 20.5 43.1 149 1,549 378 428 5

2 85 19.9 46.6 14.2 1,432 402 371 3

3 82 194 45.0 13.5 1,299 428 320 2

Top fresh weight (Culm length + Panicle length)

Breaking weight of 4th internode
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Table 6. Rice yield and its components as affected by midsummer drainage times in 1994~1995

. . No. of N.o. of Percent 1,000 grain Milled rice
Drainage Heading . spikelet . . .
. panicle ripened weight yield
times date ¢ m? per m? grain (2) (MT /ha)
pe (x1,000) & 2
0 Aug. 22 472 33.0 82 23.1 4.90(100)
1 Aug. 22 457 31.4 87 23.6 5.30(108)
2 Aug. 22 437 30.0 91 23.9 5.34(109)
3 Aug. 22 428 28.9 91 24.3 5.26(107)
C.V(%) - - - - -~ 4.1
L.S.D(5%) - - - - - 0.48
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Table 7. Grain quality of brown rice as affec-

ted by midsummer drainage times in

1994~1995
P
Drainage efrfect Imperfect grain rate(%)
grain rate
times (%) Green grain Others Total
0 88.2 8.8 3.0 11.8
1 90.7 7.2 2.2 9.3
2 91.4 6.5 2.1 8.6
3 92.1 5.9 2.0 7.9
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