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Direct seeding of rice is a time- and labor-
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saving method, compared to machine transplanting. However,
the area planted to direct-seeded rice is decreasing because
of instability of seedling establishment, lodging, occurrence
of weedy rice, and deterioration of grain quality. A newly
developed wet-hill-seeding of rice, a type of direct seeding
method, has shown features of growth similar to machine
transplanted rice. This study was carried out to compare
tillering pattern, heading characteristics and grain filling
traits between transplanting and wet-hill-seeding in rice.
Tillering of wet-hill-seeded rice was more vigorous than
that of transplanted rice showing maximum tiller number
30~100% higher than transplanted rice. Wet-hill seeded
rice showed later heading and shorter heading duration than
transplanted rice. To find out the relationship between
heading characteristics and grain filling traits, every panicle
was tagged for flowering date, and the panicles on each
heading date were inspected for grain filling traits. Wet-hill
seeded rice and transplanted rice exhibited no significant
difference in culm length, panicle length, the percentage of
grain filling and perfect brown rice on each heading date
during total heading period. Therefore, we conclude that
wet-hill-seeding method is not inferior to machine transplanting
in terms of seedling establishment, growth, grain filling and
head rice yield.

Keywords : rice, wet-hill-seeding, tillering, heading, grain
filling, head rice, direct-seeding, transplanting
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Fig. 1. Seeding(a, b) and growth(c, d) of wet-hill seeding method in rice.
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Table 1. Changes in air temperature (mean, max, min) during seedling establishment stage in Suwon (2009 ~2011).

Air temperature (C, average temp. of Sdays)

Year
(M/dd) 518 ~ 22 523 ~ 27 528 ~ 6.1 6.2 ~6 6.7 ~ 11 6.12 ~ 16
2009 Mean 18.0 19.9 21.6 20.5 19.9 20.6
Max 233 26.8 28.0 26.1 24.3 26.2
Min 12.9 13.8 15.0 15.7 15.7 15.8
2010 Mean 19.4 16.4 18.2 21.5 25.1 21.8
Max 24.8 20.2 23.6 28.1 31.6 25.9
Min 14.9 13.5 13.9 14.7 18.6 19.2
2011 Mean 17.0 18.1 18.9 17.9 19.7 22.3
Max 21.7 243 24.7 24.1 24.6 29.4
Min 12.7 12.3 14.1 134 15.0 16.1
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Fig. 2. Monthly mean temperature, precipitation and sunshine hours during rice growth period in Suwon (2009~2011).
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Table 2. Comparison of plant density between wet-hill-seeding and machine transplanting (2009~2011).

. Cultivation Seedling establishment (plant/m2)
Cultivar
method 2009 2010 2011
WHS 86 £ 19 123 + 25 101 £ 10
Unkwang
MT 83 + 17 90 = 7 85 + 10
WHS 99 + 29 151 + 43 132 + 39
Hopum
MT 76 £ 11 120 + 17 90 + 15

Data are means + standard deviation (n=4). MT: machine transplanting, WHS: wet-hill-seeding

Table 3. Comparison of heading characteristics and growth duration before heading between wet-hill-seeded and machine-

transplanted rice (2009~2011).

. Cultivation Heading date  Heading period . GPBH
Cultivar Year Method (M.dd) (M.dd) Heading days (days)
MT 8.7 8. 3~8.14 10.4 99
2009
WHS 8.9 8. 3~8.14 8.2 83
MT 7.30 726~8. 5 10.8 102
2010
WHS 8.5 8 1~8.11 10.5 78
Unkwang
2011 MT 8.4 7.30~8.11 11.3 96
WHS 8.16 8.7~8.26 19.0 90
MT 8.3 10.2 98
Mean .
WHS 8.10 13.0 84
MT 8.20 8.15~8.25 8.4 123
2009
WHS 8.21 8.17~8.27 9.4 96
MT 8.20 8.13~8.27 11.5 112
2010
WHS 8.22 8.16~8.27 9.3 96
Hopum
2011 MT 8.24 8.16~—8.28 11.3 116
WHS 8.28 8.24~9.4 9.8 103
MT 8.21 11.1 117
Mean . .
WHS 8.24 9.1 98

* and ** represent significantly different from wet-hill-seeding and machine transplanting at p<0.05, p<0.01 respectively.
MT: machine transplanting, WHS: wet-hill-seeding, Heading period: From the first day of heading to the end day of heading,
Heading days: Mean value of heading period from 4 replications, GPBH: growth period in paddy from seeding(WHS) or

transplanting(TP) to heading.
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Fig. 3. Changes of tiller number for wet-hill-seeded and machine transplanted rice during growth period (2009~2011). Data are

means = SD (n=4). WHS: wet-hill-seeding, TP: transplanting.

Table 4. Comparison of growth, yield components and yield between wet-hill-seeded and machine-transplanted rice (2009~2011).

Culm panicle No. of No. of Grain 1000 grain  Perfect

Cultivar  Year Method length length panicles Spikelets  filling rate ~ weight  brown rice R(llfe /ly(;zid
(cm) (cm) per m’ per panicle (%) (g) (%) &
5000 MT 57.3 20.8 328 100.0 79.3 22.6 56.4 516
WHS 63.8" 19.5" 263 107.0 73.5 22.9 642" 538
5010 MT 64.1 19.3 257 109.8 75.7 21.9 68.9 417
WHS 66.9° 19.4 365 120.1 80.1° 223 70.4 451
Unkwang
ol MT 64.7 19.0 315 123.5 87.9 21.6 39.9 469
WHS 66.4 2147 220" 133.5 85.9 22.8 727" 405"
" MT 62.0 19.7 300 111.1 81.0 22.0 55.1 467
can
WHS 65.7 20.1 283 120.2 79.8 22.7 69.1 465
5000 MT 61.1 19.1 301 90.3 93.6 23.4 81.7 523
WHS 66.3" 18.8 327 86.0 91.4 233 83.4 586
5010 MT 65.6 18.5 313 115.7 85.9 21.7 69.3 347
WHS 64.7 17.8° 320 132.7 953" 21.6 85.6" 390"
Hopum
ol MT 65.0 18.9 342 100.0 91.2 23.4 77.7 569
WHS 61.0 18.1 254" 112.0 89.7 22.5° 79.1 347"
" MT 63.9 18.8 319 102.0 90.2 22.8 76.2 480
can
WHS 64.0 18.2 300 110.2 92.1 22.5 82.7 441

* ** and *** represent significantly different from wet-hill-seeding and machine transplanting at p<0.05, p<0.01 and p<0.001

respectively. MT: machine transplanting, WHS: wet-hill-seeding.

. Sato(1951)
=0 A
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Fig. 5. Grain filling ratio from the panicles flowered at different date in wet-hill-seeded and machine transplanted rice (2009~2011).
Data are means + SD (n=4). WHS: wet-hill-seeding, TP: transplanting.
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