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Table 1. Varieties used in this study

Variety Release
Code Name Locality Year
1 Kaohsiung10 Kaohsiung 1936
Taichung65 Taichung 1936
3 Chianan8 Chiayi 1941
4 Kwangful Chiayi 1947
5 Hisnchu56 Hisnchu 1953
6 Chianung242 Chiayi 1956
7 Taichung180 Taichung 1961
8 Tainan5 Chiayi 1965
9 Taipei309 Taipei 1965
10 Taitung27 Taitung 1972
11 Tainan6 Chiayi 1975
12 Taitung28 Taitung 1977
13 Tainung67 Taichung 1978
14 Kaohsiung141 Kaohsiung 1980
15 Hisnchu64 Hisnchu 1981
16 Taichung189 Taichung 1983
17 Tainan9 Chiayi 1985
18 Tainung70 Chiayi 1985
19 Taichung190 Taichung 1986
20 Kaohsiung142 Kaohsiung 1987
21 Taiken6 Hualien 1990
22 Taiken8 Chlayi 1991
23 Taiken10 Kaohsiung 1993
24 Taikenl1 Hualien 1993
25 Taikenl5 Changhua 1995
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Table 2. Varietal mean and coefficient of variation of the mean light interception rate of the 25
tested varieties, measured each of the four crop seasons with three application rates of

nitrogen
N rate
(ke ha™) MLy MLI MLI;,
0 0.286 (22.38") 0.730 (10.00) 0.415 (11.08)
90 0.374 (20.86) 0.828 (10.99) 0.506 (12.85)
180 0.414 (18.84) 0.864 (9.38) 0.544 (11.40)

" MLI,, » MLIy,, and MLI,,, denote the mean light interception rate during the periods from transplanting to
heading, from heading to maturity, and from transplanting to maturity, respectively
" numerals in parenthesis are coefficient of variation (%)

- PRI AT R T s SR RSl
Table 3. Breeding effects in the mean light interception rate (ML) and mean light interception
efficient (MLIE) over the whole growth period of rice varieties released during various

breeding eras

breeding era 1935to 1995  breeding era 1962 to 1995  breeding era 1983 to 1995

(11{\; rﬁ;i) MLI MLIE MLI MLIE MLI MLIE
(yr) (yr) (yr) (yr) (yr) (yr)
0 -0.00057"  0.00008 -0.00140™  0.00070 -0.002170 0.00083
90 -0.00038 0.00008 -0.00099 0.00101 0.000916  -0.00120
180 -0.00065"  0.00032 -0.00141™  0.00081 0.000740 0.00118

" estimate of the slope in the regression of MLI and MLIE of a variety on the year in which the variety was
released.

" and "~ denote slope significantly different from zero at P<0.05 and P<0.01, respectively.

* Analysis done on MLI and MLIE across the four crop seasons.
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Table 4. Mean and coefficient of variation of the Lisum and RUEYy by the rice varieties released
during various breeding eras, measured in each of the four crop seasons with three
application rates of nitrogen

N rate (kg ha™)
0 90 180

Lisum RUEYy Lisum RUEYy Lisum RUEYy
(MJ m?) (gMI™) (MJ m?) (gMI™) (MJ m?) (gMI™)

1935-1961 952 (13.55) 0.315(33.02) 1,146 (11.69) 0.389 (19.28) 1,246 (10.35) 0.260 (31.92)
1962-1982 958 (13.99) 0.323 (32.82) 1,147 (12.12) 0.453 (22.96) 1,236 (10.76) 0.428 (27.57)
1983-1995 889 (14.85) 0.326(30.98) 1,100 (13.45) 0.484 (21.48) 1,171 (11.61) 0.505 (26.14)

Released
era

" numerals in parenthesis are coefficient of variation (%)
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Table 5. Breeding effects in Lisum and RUEY of rice varieties for 1935 to 1995 released, measured

during four crop seasons and under three application rates of nitrogen

breeding era breeding era breeding era
N rate 1935 to 1995 1962 to 1995 1983 to 1995
(kg ha™) Lisum RUEy Lisum RUEy Lisum RUEy
MIyr)  (gMJ'yr)  MIyr)  (gMI'yr)  MIyr)  (gMIyr')
0 -1.2607"  0.00036 -3.1380"  0.00059 -1.1440 -0.00027
90 -0.8388" 0.00132" -2.0045 0.00228™ 3.4116 0.00376
180 -1.5095™ 0.00212" 2321127 0.004227 4.7362 0.00544

*,"slope significantly different from zero at P < 0.05 and P < 0.01, respectively

* Analysis done on LIsum and RUEy across the four crop seasons
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Abstract

A total of 25 varieties randomly selected from the collection of rice varieties released in
Taiwan during the 1936-1995 year were used to conducted field experiments with different nitrogen
application rates (0 ~ 90 ~ 180 kg N ha) to investigate the breeding effects of the mean light
interception (MLI) and radiation use efficiency (RUEYy) of the rice canopy. The result shows that the
MLI value of rice canopy from transplanting to heading (MLI,,,) were significantly different than
from heading to maturity (MLI,,,,) and full growth period (MLI,,) among the test varieties. When
grown with no nitrogen fertilizer or with 180 kg nitrogen per hectare, the MLI of the test varieties
showed a clear decreasing trend over the varieties were released during the 1936-1995 year. In
other words, the older varieties showed higher MLI but not higher light interception efficiency (LIE),
i.e., the ratio of MLI to LAI (leaf area index). The varieties released in recent years showed higher
RUEy when were fertilized with more nitrogen. But, the reverse was true for the old varieties. In
general, the test varieties showed an increasing time trend of RUEYy in respect to their breeding era.
This trend was absent when these varieties were grown with no nitrogen fertilizer.
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