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Growth and Yield Characteristics of Rice Varieties
Developed in Different Years
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ABSTRACT : This study was conducted 1)to determine the factors responsible for the gradually
increased rice yield by examining any improvements in yield-related characters and physiological
characters among the historically recommended varieties of rice in Korea, and 2)to reveal the way
of achieving further yield improvement by breeding in the future. Eight recommended varieties
from 1911 to 1988 were selected and grown at the same conditions. The yield-related characters
were observed at the harvest time, and the physiological characters such as RGR, NAR, LAR,
SLA and LWR were estimated by the classical method of growth analysis.

The newer varieties are shorter and those released after 1970’s are greater in percent of filled
spikelets and harvest index than the older varieties. There are no definite changing trends in the
variations of number of panicles per hill, number of spikelets per panicle and 1000 grain weight ac-
cording to the course of evolution in the recommended varieties. There is little evidence of im-
provement in the physiological characters such as NAR, LAR, SLA and LWR among the recently
developed varieties compared with those of the older varieties, The increase in grain yield due to
variety improvement, if any, is largely associated with the greater harvest index and percent of
filled spikelets by breeding blight resistant and /or lodging resistant genotypes with short culm. It
is suggested that increase in NAR should be carried out simultaneously with increase in harvest
index to breed high yielding genotypes. It appears to be important to breed genotypes with long
culm in order to enhance light penetration into the canopy as long as they are lodging resistant,
Since NAR is negatively correlated with LAR, it is unlikely to succeed to improve both characters
simultaneously. The direct effect of NAR on RGR by path analysis is much larger than that of
LAR, and hence it is suggested that breeding genotype with large NAR is more effective on en-
hancing RGR. It is also suggested that improving LAR through LWR is likely effective on in-
creasing RGR.

Key word : Rice, Harvest index, RGR, NAR, LAR, SLA, LWR, Specific light intercept co-
efficient
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Fig. 1. Variation of culm length in rice cul-
tivars recommended from 1911 to 1988,

Table 1. Means of yield-related characters, and Duncan’s multiple range test

Varieties Recommended Variable

Year X1 X2 X3 X4 X5 X6 X7 X8
Damakeum 1911 117727 11.0° 1212 1325.6% 61.2%°  27.7° 2096 8.7
Paldal 1944 98.9° 12.3 1086 1333.6™ 47.1° 2.7 14.50° 9.0
Jinheung 1962 88.4° 13.4*  106.2™ 1419.0° 474> 29420 1977 0.0
Nagdongbyeo 1975 79.3¢ 15.2® 834%™ 1248.2% 78.9°  26.7% 26.14° 0.0
Dongjinbyeo 1981 85.2° 12.3 107.7° 1321.1% 72.2®°  26.2°  24.81° 0.0
Daechungbyeo 1984 80.5° 14.8°  78.6™ 1155.3° 70.9* 255  20.92® 0.0
Hwasungbyeo 1985 77.9¢ 12.9° 858" 1109.4° 748 27.6%  22.81° 0.0
Suhaebyeo 1988 68.4° 15.9°  102.5® 1633.0° 58.1%  21.2¢  21.20° 0.0

* X1 :culm length{cm), X2 :number of panicles /hill, X3 : number of spikelets /panicle, X4 : number of
spikelets /hill, X5 : percent of filled spikelets, X6 : weight of 1000 grains, X7 : grain weight /hill, X8 : lodg-

ing(0—9).

+ The different character indicates the significant difference between treatment means at the 5 percent sig-

nificant level.
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Table 2. Means of physiological characters

‘ot RGR NAR LAR SLA LWR SLIC :
Vanetes (ggdh) (gama) (mtg)  (nfe )  (gg)  (am) oetindex

Damakeum .0726 .0451 1.5534 2.4984 .6186 - .39
Paldal .0712 .0438 1.5768 2.5744 .6073 - .38
Jinheung .0828 .0553 1.4342 2.3556 .6004 .00493 A1
Nagdongbyeo 0754 .0432 1.7440 2.8168 .6095 .00523 .52
Dongjinbyeo .0778 .0465 1.6111 2.6158 .6097 .00497 .49
Daechungbyeo .0783 .0419 1.8181 2.9312 .6125 .00403 45
Hwasungbyeo .0778 .0529 1.3857 2.3902 .5752 .00473 .48
Suhaebyeo .0765 0442 1.7214 2.6728 .6317 .00557 47

* SLIC of varieties, Damakeum and Paldal could not be measured because of severe lodging.
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Table 3. Correlation coefficients among phy-
siological characters derived from
growth analysis

NAR LAR SLR LWR
RGR .8486™ —.5366 —.5346 —.5441
NAR —.8930** —.8766** —.7785"
LAR .9756** 7938
SLA .6503

* and ** indicate statistically significant relationship
between two variables at the 5% and 1% signifi-
cant level, respectively
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Fig. 2. Variation of harvest index in rice
culitivars recommended from 1911 to
1988.
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