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ABSTRACT This study was carried out to evaluate the
productivity of rice cultivation in extremely late season in
Korea and to confirm the effects of pot-raising seedling
culture in this case by assessing the growth and yield
performance of rice cultivars that are well adapted to late
culture. Suitable cultivars for extremely late culture should
not have premature heading habit when transplanted around
late July and also secure appropriate growth duration
before heading. Geumobyeo 1 and Manjongbyeo showed
small decrease in the emerged leaves in transplanting in
late July or early August and heading occurred at the same
time relatively without premature heading.

At transplanting from late July to early August in
extremely late rice cultivation, ripening was relatively good
until transplanting on August 5. At transplanting on July
30, accumulated temperature from heading to the first frost
was 853C and ripening was good enough. However,
heading was delayed by low temperature at transplanting
on August 10 and ripening was very poor due to low
accumulated temperature of below 800°C, causing drastic
decrease of rice yield. The rice yield increased in transplanting
with pot seedling, especially the effects of pot seedling was
higher in Geumobyeo 1, but panicle number was not
enough to secure rice yield owing to short growth duration.
In order to cultivate rice in extremely late season, we
should select adaptive rice cultivars that have suitable
growth duration and excellent ripening in low temperature.
Here, pot-seedling did a great role to secure early growth
and bigger growth amounts.

Keywords : rice, climate change, rice double cropping,
temperature, yield
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Fig. 1. Leaf emergence of rice cultivars “Manjongbyeo” and “Geumobyeo 1” from seedling to transplanting (August 5) with
seedlings raised in different nursery trays in the second rice cropping.
: conventional rice nursery tray, 448, 200, 128 pots : rice nursery trays with 448, 200 and 128 pots per tray.

*Conventional
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Table 1. Number of leaves at transplanting and the number of emerged leaves, growth duration, and accumulated temperature
from transplanting to the completion of flag leaf expansion on main culm in response to transplanting dates and seedling

raising methods.

. ) Leaf age .
TD Cultivars Seedling tray GD (day) AT (C)
TD (ea) ELAT (ea)
Conv. 6.2 6.4a 34.7a 954a
448 pot 6.9 6.1a 33.6a 923a
Geumol
200 pot 7.2 6.5a 33.9a 931a
128 pot 7.4 6.3a 33.0a 909a
July 26
Conv. 6.0 6.1a 34.0a 935a
. 448 pot 6.8 6.5a 34.7a 954a
Manjong
200 pot 7.2 6.1a 33.0a 909a
128 pot 7.3 6.4a 34.1a 939a
Conv. 6.3 5.7a 32.0a 881ab
448 pot 6.8 5.9a 30.9ab 852abc
Geumol
200 pot 7.1 6.0a 31.1ab 859abc
128 pot 7.2 6.0a 31.4ab 866abc
July 31
Conv. 6.2 6.0a 32.3a 889a
) 448 pot 6.7 5.7a 30.9ab 851abc
Manjong
200 pot 7.0 5.7a 30.4b 840bc
128 pot 7.1 5.8a 30.1b 832c
Conv. 6.1 6.3a 32.7a 892a
448 pot 6.9 5.8ab 31.1ab 851b
Geumol
200 pot 7.0 5.7b 31.6ab 862a
128 pot 7.2 5.6bc 31.3ab 854ab
August 5
Conv. 6.0 5.8ab 32.7a 891a
. 448 pot 6.9 5.8ab 32.6a 889a
Manjong
200 pot 7.2 5.8b 31.6ab 863a
128 pot 7.4 5.2¢ 29.3b 801b

TD : transplanting date, ELAT : Emerged leaf after transplanting, GD: growth duration, AT :

accumulated temperature

Values with the same letters in a columns in a same transplanting date are not significantly different at 5% level by DMRT
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Fig. 2. Leaf emergence on the main culm of rice plant transplanted at different dates with seedlings raised in different seedling
nursery trays in rice cultivars “Geumobyeo 1” and “Manjongbyeo” according to accumulated temperature (upper;
transplanted at July 26, middle; at July 31, below; at August 5).

* ELAT : Emerged leaf numbers after transplanting.
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Table 2. Variation of heading date and the growth duration and cumulative temperature from transplanting to heading of rice
cultivars “Geumobyeo 1” and “Manjongbyeo” according to transplanting date and seedling raising method in 2010.

i TD~HD
TD Cultivars Scedling s 3
tray HD (date) GD (day) AT (C) SR (MJ/m”) SH (hr)
Conv. Sep. 4 41 1,121 665 219
448 pot Sep. 2 39 1,067 627 205
Geumol
200 pot Sep. 2 39 1,067 627 205
July 128 pot Sep. 1 38 1,040 610 200
26 Conv. Sep. 3 40 1,094 646 212
. 448 pot Sep. 2 39 1,067 627 205
Manjong
200 pot Sep. 1 38 1,040 610 200
128 pot Sep. 1 38 1,040 610 200
Conv. Sep. 7 39 1,066 612 200
448 pot Sep. 6 38 1,041 603 199
Geumol
200 pot Sep. 6 38 1,041 603 199
July 128 pot Sep. 6 38 1,041 603 199
31 Conv. Sep. 7 39 1,066 612 200
. 448 pot Sep. 5 37 1,016 592 195
Manjong
200 pot Sep. 5 37 1,016 592 195
128 pot Sep. 5 37 1,016 592 195
Conv. Sep. 12 39 1,048 568 179
448 pot Sep. 11 38 1,023 552 174
Geumol
200 pot Sep. 11 38 1,023 552 174
August 128 pot Sep. 11 38 1,023 552 174
5 Conv. Sep. 12 39 1,048 568 179
. 448 pot Sep. 11 38 1,023 552 174
Manjong
200 pot Sep. 10 37 999 549 174
128 pot Sep. 9 36 973 536 171

* HD : heading date, GD : growth duration, AT : accumulated temperature
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Table 3. Variation in harvesting date and the accumulated and mean air temperature from heading to harvest according to
transplanting date in rice cultivars “Mananbyeo”, “Geumolbyeo”, and “Manjongbyeo” in 2010.

HD ~Harvesting

TD Cultivar - - 3
Harvest (date) MT (C) AT (C) SR (MJ/m") SH (hr)

Manan Nov. 8 19.6 1,036 737 289

July 26 Geumolbyeo Nov. 8 19.4 1,008 718 283
Manjongbyeo Nov. 8 19.6 1,036 737 289

Manan Nov. 8 18.4 929 672 267

July 31 Geumolbyeo Nov. 8 18.4 929 672 267
Manjongbyeo Nov. 8 18.4 929 672 267

Manan Nov. 8 17.4 781 616 255

August 5 Geumolbyeo Nov. 8 17.5 806 631 260
Manjongbyeo Nov. 8 17.5 806 631 260

Manan Nov. 8 16.6 664 522 217

August 10 Geumolbyeo Nov. 8 16.6 664 522 217
Manjongbyeo Nov. 8 16.9 711 564 234

TD : transplating date, MT : mean daily temperature, AT : accumulated temperature, SR : solar radiation, SH : sunshine hours.

Table 4. Variation of yield and yield components of rice cultivars “Geumobyeo 1 and Manjongbyeo” according to transplanting
date and seedling raising method in 2010.

Trans-planting Cultivar Seedling Panicle No. Grain No. Ripened grain 1000-grain Yield
planting tray (/hill) (/pani.) (%) wt. (g) (kg/10a)
Conv. 12.4 74.7 86.6 19.2 343ab
448 pot 11.9 86.2 88.5 19.2 365ab
Geumol
200 pot 11.0 84.6 88.2 19.6 374a
128 pot 10.7 91.7 88.5 19.2 373a
July 26
Conv. 11.2 64.6 83.1 19.4 339
. 448 pot 10.3 84.5 87.3 20.4 363ab
Manjong
200 pot 9.7 80.5 85.5 19.0 371ab
128 pot 10.8 83.4 81.8 19.1 374ab
Conv. 12.3 66.5 91.5 19.9 337b
448 pot 114 72.1 89.1 19.9 378a
Geumol
200 pot 10.8 78.6 84.3 20.2 380a
128 pot 10.6 75.8 87.5 19.8 391a
July 31
Conv. 11.7 61.4 87.1 20.0 332b
. 448 pot 10.4 71.1 85.3 19.9 342b
Manjong
200 pot 10.6 78.7 85.6 19.9 346b
128 pot 10.6 79.9 86.7 19.9 354ab
Conv. 13.0 67.1 90.0 19.5 321c
448 pot 11.2 79.7 88.9 19.6 348b
Geumol
200 pot 10.8 89.8 88.7 19.5 379
128 pot 10.0 89.3 85.7 19.6 401a
August 5
Conv. 11.5 66.5 86.8 19.5 312c
. 448 pot 9.1 78.3 87.5 19.6 317c
Manjong
200 pot 9.2 92.9 89.7 19.5 335b
128 pot 8.8 95.0 89.2 19.5 339b

* Conventional : conventional rice nursery tray, 448, 200, 128 pots : rice nursery trays with 448, 200 and 128 pots per tray.
** Values with the same letters in a columns in a same transplanting date are not significantly different at 5% level by DMRT
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