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ABSTRACT

Six japonica and three Tongil type cultivars that were released in different years and planted to a large
area during different periods were grown at the experimental farm of Seoul National University in 2001
and compared for traits related to dry matter production and grain yield. The varieties chosen were
Jodongji released in 1896, Paldal in 1944, Jinheung in 1962, Nagdong and Tongil (Tongil type) in 1971,
Milyang#23 (Tongil type) in 1976, Hwasung in 1986, Il]pum in 1991, and Dasan (Tongil type) in 1996. The
more recent cultivars tended to have lower canopy light extinction coefficients (K). The K value was 0.601
in the oldest cultivar, Jodongji, and decreased below 0.5 in the cultivars released since 1971. Radiation use
efficiency (RUE) was significantly different among cultivars before heading stage, showing no consistent
tendency with the year of release and not significantly different after heading. Leaf area duration (LAD)
was significantly different among varieties, and LAD values tended to be higher in the more recent
cultivars. In particular, this tendency was more obscure in Tongil type cultivars. LAD of whole growth
period had a significantly positive correlation with dry matter yield at harvest (r=0.776*). Dry matters
measured at heading and harvest tended to be higher in recently released cultivars, but not significantly.
The grain yield of Jodongji was the lowest but there was no significant difference among the other varieties
in japonica, while higher yield occurred in the more recent Tongil type. Grain yield was correlated with
grain number per square meter, and the more recent Tongil type cultivars had the greater grain number
per square meter. In conclusion, not only the dry matter and grain yield but also related traits except K
value showed no clear changes when compared with the year of their release in japonica cultivars.
However, the increased grain yield in the more recent Tongil type cultivars might have resulted from the
enhanced LAD that lead to the higher dry matter production and in turn to the enlarged sink size.

Key words : Rice, Light extinction coefficient, Radiation use efficiency, Leaf area duration, Grain
number, Yield
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Table 1. Rice cultivars used for the experiment

Cultivar Year of release  Heading date in 2001
Japonica
Jodongji 1896 Aug. 10
Paldal 1944 Aug. 17
Jinheung 1962 Aug. 17
Nagdong 1971 Aug. 13
Hwasung 1986 Aug. 09
Ilpum 1991 Aug. 24
Tongil type
Tongil 1971 Aug. 03
Milyang#23 1976 Aug. 08
Dasan 1996 Aug. 07
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Fig. 1. Seasonal changes of light extinction coefficient (K)
in nine rice cultivars released in different years.
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Table 2. Light extinction coefficients (K} and radiation use
efficiency (RUE) of nine rice cultivars released in different
years

RUE (g/MJ of PAR)
Cultivar K value
before heading after heading
Japonica
Jodongji 0.601 3.06 -
Paldal 0.550 2.37 3.04
Jinhyeung 0.500 2.86 2.90
Nagdong 0.460 2.84 2.78
Hwaseong 0.431 2.84 3.40
Ilpum 0.442 2.75 3.21
Tongil type
Tongil 0.469 3.11 2.99
Milyang23 0.439 2.65 3.30
Dasan 0.467 3.00 . 2.84
LSD s - - 0214 ns

ns : not significant, — : not measured because of lodging
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dAdje] W YAg3 A= UATH 25 F F ol
FE 3 japonica 5 oAM= FAdo] 3.55 g/MJ
2 7 =k, HEol 2.78 gMIZE 71 Wgton,
598 FF FolAMe LU230] 330 gMIZ T =
a1, The] 2.84 gMIE 71 sigkon) £ 7l B
AFoZ Felgt Xol= AT

E5719F FElY] AESH E AT 9 A A%
7RE F<te] FHPEHAGT(LAD) ghs HERd Aol
Table 30|t} ZEFL E9719 8] BT 5 1
o gt zlel7} QI &7 A LAD#S F51t
o] f-213k 207} AT} Japonica HF THoll= Al
A £ ¢Al o WPt BolA] Ztort, BU3
EFFMe H S48 F2Y5E LAD 3ol Ul
HArh 5 F LAD 3 EF 7ol felio] o
HA oM, japonica FEH TYE FF EF AlUH
ST e Wsle Bolx] Futh A A5
34 LAD g FF 7ol frofgt elrt dslen,
598 FFoMe &5 A LAD g viRIZIAE A
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Table 3. Shoot dry weight and leaf area duration (LAD) in nine rice varieties released in different years

. Shoot dry weight (g/m?) LAD
Variety
atheading(A)  at harvest(B) B-A before heading  after heading  whole period
Japonica
Jodongji 1129.8 1702.0 5772 217.63 256.42 505.30
Paldal 1088.9 1824.7 735.8 249.55 ©336.68 590.93
Jinhyeung 974.7 1450.0 475.1 23291 290.32 478.50
Nagdong 1049.7 1789.7 739.9 260.74 342.15 617.39
Hwaseong 937.9 1609.0 689.0 239.68 323.08 570.14
Ilpum 1154.4 1908.0 753.8 247.06 356.28 621.17
Tongil type
Tongil 8224 1608.7 786.4 205.53 252.26 47517
Milyang23 876.2 1556.0 679.9 239.82 284.36 535.95
Dasan 1013.6 1805.3 791.9 285.25 281.88 555.30
LSD g5 NS NS 53.48 65.79 118.07

NS : not significant
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Table 4. Yield and yield components of nine rice varieties released in different years

Varicty Panicles per  Spikelets per Spikelets per  Filled grain 1000 grain Yield Harvest
hill panicle m? (%) weight(g) (kg/10a) index
Japonica
Jodongji 12 136 35607 932 242 648 0.39
Paldal 19 90 37278 91.4 26.4 776 0.41
Jinheung 16 99 34698 87.7 24.1 891 0.38
Nagdong 18 92 35952 89.6 253 840 0.40
Hwaseong 18 88 34696 95.7 279 814 0.45
Ilpum 17 95 35331 92.1 25.0 804 0.41
Tongil type
Tongil 15 132 43074 90.2 215 910 0.45
Milyang23 14 145 44272 86.5 26.3 993 0.47
Dasan 15 143 46892 87.0 26.5 1033 0.46
LSD g5 3.73 24.65 8642 0.05 2.78 139.6 0.05
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