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Comparative Analysis on the Yield Component Uniformity
and Photosynthesis Characteristics during Later Growth Stages
in Rice Varieties with Different Harvest Indexes

ZHONG Lei

( Key Laboratory of Crop Physiology Ecology Genetics and Breeding Ministry of Education Key Labo—
ratory of Crop Physiology Ecology and Genetic Breeding of Jiangxi Province College of Agronomy Jiangxi
Agricultural University Nanchang 330045 China)

Abstract: The uniformity of yield components and the photosynthesis characteristics during the later
growth stages of rice varieties with different harvest indexes; namely Yuexiangzhan Changsizhang Wuxing—
simiaol  Yuexiuzhan were comanatively analyed and the results were as follows: There were differences in
the indexes of agronomic characteristics in the varieties with different harvest indexes in different plants es—
pecially in the different stem-panicles of the same plant namely the uniformity was different. The harvest in—

dex uniformity of the high harvest index varieties among the plants and stem-panicles in the plant were higher
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than those of low harvest index varieties. The CV ( coefficient of variation) and the changing ranges of the ef—
fective panicles per plant total grains per plant and total filled grains per plant seed-setting rate filled
grain weight per plant stem weight per plant and 1 000-grain weight of the high harvest index varieties were
lower than those of low harvest index varieties as a whole. The CV and the changing ranges of the plant
height panicle length total grains per panicle and total filled grains per panicle seed — setting rate filled
grain weight per panicle stem weight per panicle and 1 000-grain weight of the high harvest index varieties
were lower than those of low harvest index varieties as a whole too. The difference in the photosynthesis rate of
flag leaf 20 30 days after heading of different varieties was insignificant. The SPAD of flag leaf from O day to
30 days after heading of high harvest index varieties was higher than that of low harvest index varieties and it
decreased more slowly. The temperature of flag leaf 20 days after heading of high harvest index varieties was
lower than that of low harvest index varieties but that of 30 days after heading was reverse. Temperature gap
of flag leaf and atmosphere 20 days after heading of high harvest index varieties was lower than those of low
harvest index varieties but that of 30 days after heading was in reverse. The correlations between the CV of
plant height panicle length total grains per panicle total filled grains per panicle 1 000-grain weight filled
grain weight per panicle weight per stem grain density total grains per plant effective panicles per plant
and harvest index were all negative in which the correlations between the CV of weight per stem and harvest
index were significantly negative ( —0.942 7" ) . It suggested that higher uniformity of the agronomic charac—
teristics would increase the harvest indexes of rice varieties.

Key words: rice; varieties with different harvest indexed; yield component uniformity; photosynthesis

characteristics; leaf temperature
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Tab.1 Yield components uniformity inter — plant of different varies
1% /g
Total grains per plant Filled grains per plant Seed-setting rate 1 000-grain weight
Variety
Average /% CV Range Average /% CV Range Average /% CV Range Average /% CV Range
Yuexiangzhan 2 238.6a  17.7 1100 1985.8a 17.8 990 70.7a 5.9 12.1 20.46bc  2.25 0.89
Changsizhang 2 002.0ab  17.6 821 1749.0ab  19.0 801 69. lab 3.2 6.7 19.87¢ 1.59 0.81
: 1377.6¢  25.0 889 1158.0c  24.7 729 66. 5he 1.5 2.6 21.04b 0.93 0.47
Wuxingsimiaol
Yuexiuzhan 1 736.4bc  10.8 459 1411.2bec 9.3 347 64.5¢ 3.1 7.3 22.88a 3.02 1.74
/g /g
Effective panicles per plant Filled grain weight per plant Stem weight per plant Harvest Index
Variety
Average /% CV Range Average /% CV Range Average /% CV Range Average /% CV Range
Yuexiangzhan 16.0a 20.73 7 40.57a 16.70 18.52 32.19a 11.43 10.00 0.556a  3.903 0.045
Changsizhang 12.6b 13.28 4 34.69ab  17.73 14.52 30. 16a 16.51 11.30 0.535a 3.348 0.042
! 9.4b 32.44 7 24.37¢  25.13 15.74 30.64 a  32.20 24.00 0.447¢  4.722 0.044
Wuxingsimiaol
Yuexiuzhan 9.4b 12.13 3 32.33b 11.07 9.19 31.95a 10.28 7.84 0.503b 1.909 0.025

CV. CV is the coefficient of variation.
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Tab.2 Yield components variation of single stem-panicle inner-plant of different varies
/em /em /g
Panicle height Panicle length Total grains per panicle  Filled grains per panicle  Filled grain weight per plant
Variety 1% 1% 1% 1% 1%
CV Range CV Range (0% Range (Y% Range CV Range
Yuexiangzhan 10.38 47.00 10. 14 9.90 33.02 194 36.28 179 37.19 3.90
Changsizhang 6. 19 35.10 9.31 12.00 28.92 174 29.63 164 28.56 3.25
1
12.65 64.10 10.58 9.90 36.74 217 38.11 188 38.50 4.05
Wuxingsimiaol
Yuexiuzhan 5.90 36. 10 11.90 12.70 34.43 261 34.92 205 33.01 4.58
/g 1% /( *em™Y) /g
Weight per stem Seed — setting rate Grain density 1 000 - grain weight Harvest Index
Variety 1% 1% 1% 1%
CV Range CV Range (Y% Range CV Range Average /% CV  Range
Yuexiangzhan 28.17 2.30 10.26 53.82 31.87 8.74 6.18 8.84 0.546a 11.29  0.368
Changsizhang 26.21 2.51 7.23 38.11 24.46 5.63 3.34 3.97 0.532a 5.93 0. 188
1
Wasingsimiaol 41.39 5.04 8.65 45.13 31.86 7.11 5.75 7.33 0.445¢ 9.24 0. 188
Yuexiuzhan  30.06 3.61 10.09 44.47 26.06 5.84 12.87 18.50 0.499h 8.33 0.256
CV. CV is the coefficient of variation.
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Tab.3 Temperature of flag leaf and temperature gap of flag leaf and atmosphere after heading for the different varies

20d /C 30d /C 20d /C 30d /C
Temperature of flag leaf Temperature of flag leaf Temperature gap of flag leaf and  Temperature gap of flag leaf and
20 days after heading 30 days after heading atmosphere 20 days after heading atmosphere 30 days after heading
Variety
Average /% CV Range Average /% CV Range Average /% CV Range Average /% CV Range
Yuexiangzhan ~ 31.83c 0.87 0.60 40.68b 1.38 1.50 -0.73a -37.99 -0.60 -3.56b -10.24 -0.8
Changsizhang ~ 37.20b 3.41 2.60 36. 12ab 1.36 1.20 -0.53a -151.09 -1.80 -2.80ab -12.88 -1.0
1
39.55a 1.88 1.85 35.95a 2.55 2.20 -2.31b -21.67 -1.15 -2.23a -30.79 -1.4
Wuxingsimiaol
Yuexiuzhan 32.33¢ 2.81 1.70 39.64a 2.32 2.60 -0.17a -465.93 -1.50 -2.24a -38.48 -2.4
CV. CV is the coefficient of variation.
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Tab.4 Correlations between the agronomic indexes per plant and the harvest index
1% /g /g /g /em /em
Total grains Filled grains ~ Seed — setting 1 000 — grain  Effective panicles Filled grain weight  Sstem weight Plant Panicle
per plant per plant rate weight per plant per plant per plant height length

0.992 8 ** 0.974 77 0.692 8 -0.3711 0.849 4 0.982 6™ 0.3518 -0.308 7 -0.172 0
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Tab.5 Correlations between the CV of agronomic indexes per stem — panicle and the harvest index

/em /em 1% /g /g /g /
Plant Panicle Total grains Filled grains Seed - setting 1 000 — grain  Filled grain weight ~ Weight per ( cemh)
height length per panicle per panicle rate weight per panicle stem Grain density
-0.494 7 -0.404 9 -0.770 4 -0.5617 0.103 7 -0.160 9 -0.460 3 -0.942 7" -0.3012
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Tab.6 Correlations between the photosynthesis temperature indexes and the harvest index
20d 30d 20d 30d
20 d
10d 20 d 30d e 30 d /°C /C
SPAD SPAD SPAD SPAD Net Net /°C Temperature gap Temperature
Temperature of
SPAD of flag  SPAD of flag  SPAD of flag  SPAD of flag  photosynthesis  photosynthesis ae leaf Temperature of  of flag leaf  gap of flag leaf
ag leal
leaf at leaf 10 days leaf 20 days leaf 30 days rateof flag leaf  rate of flag ZOgl flag leaf 30 days and atmosphere and atmosphere
days
the heading after heading  after heading  after heading 20 days leaf 30 days fer Ji‘ after heading 20 days after 30 days after
after headin,
after heading  after heading ¢ heading heading
-0.364 8 -0.037 2 0.589 4 0.892 6" -0.030 4 0.143 4 -0.671 4 0.557 8 0.766 4 -0.8353
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