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The dynamic of dry matter accumulation and distribution and its heterosis
during the panicle heading to grain filling in two-line hybrid rice

CHEN Xiao-rong's ZHONG Lei', ZUO Qing-fan®
(1 Key Labomatory of Crop Physology, Ecology, Genetic and Breeding, Jiangxi Province, Jiangxi Agrcultural University,
Nanchang 330045 China; 2 Zhanjiang Nomal College, Zhanjiang 524048, China)

Abstract: The dynamic of dry matter accumulation and distribution of various plant parts, the correlation be-
tween them with the yield, and their heterosis by comparing the hybrids to their male-parent from the level of
per stem during the panicle heading to grain filling in 25 two-line hybrid rices were studied. The resulis
showed: The variability of the diy matter accumulation and distribution was different among each hybrid,
match on the whole, diy matter accumulation of leaf and stem-sheath was the gratest at flowering stage, while
that of panicle and stem-plant peaked at the end of filling stage. The pwoportion of diy matter of leal and stem-
sheath of most hybrids appeared downtrend from the day of panicle heading, while that of panicle ascended at
all times. Stem-sheath was the main diy matler storage owgan from the 1 to 7 days after heading, while panicle
changed into the main dry matter storage organ at 14 days after heading. The corelation between per panicle
yield with leaf dry matter after heading was positive, and the correlation coefficient was high from 1 to 7 days.
The crrelation between per panicle yield with stem-sheath diy matter at 1 day was positive too, while it
changed into negative from 7 days after heading. The correlation between per panicle yield with panicle diy
matter and the whole stem-plant parts after heading were positive. The correlation between per panicle with diy
matter distribution of various plant parts after heading was basically consistent with that of diy matter accumula-
tion. Dry matter accumulation of leaf, stem-sheath, stem-plant of most hybrid matches appeared negative
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male-parent heterosis, while that of panicle showved positive, and male-parent heterosis of per stem grain yield

and seed-setting rate appeared different on the basis of different hybrids.
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Tab. 1 The means of dry matter accumulation and distribution of 25 hybrid rices at various growing stages after heading
diy matter accumulation/ g dry matter distribution/ %
samples 1d 7d 14 d 21d 28 d 1d 7 d 14 d 21 d 28 d
leaf 0.89 0.87 0.83 0.79 0.76 22.88 18.01 15. 38 13. 88 12. 60
stem and sheath 2.27 2.36 1.94 1.91 1.94 58.26 48. 41 36. 13 33.95 32.33
panicle 0.73 1.63 2.62 3.00 3.32 18. 86 33.58 48. 50 52.17 55.07
stem plant 3.89 4. 86 5.40 5.70 6.02
2

Tab. 2 Phenotypic correlation coefficients between th
heading with grain yield

e dry matter accumulation and distribution at various growing stages after

dry matter accumulatior/ g

dry matter distribution/ %

samples 1d 74d 14 d 21d 28d 1d 74d 14 d 21d 28 d
leaf 0.244  0.225  0.052  0.178  0.029 —0.007 0.03 —0.292 —0.136 —0.096
stem and sheath 0.284 —0.022 —0.124 —0.207 —0.321 0.257 —0.247 —0.379 —0.422° —0.510""
panicle 0.074  0.319  0.471°  0.378  0.427° —0.355  0.228 0.397"  0.426° 0.471"
stem plant 0.250  0.203  0.304  0.292  0.147
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Tab. 3 The male parent heterosis of dry matter accumulation of 25 hybrid rices at various growing stages after heading
leaf / % stem and sheath / % seed
hybrids 1d 7d 14d 21d 28d 1d 7d 14 d 21d 28 d  setting rate/ 5
GD-1SX G2417-2-1 —28.44 —18.13 —24.34 1.20 —1.71 —2578 —2653 —3649 —19.22 —12.42 17. 14
355 (Sui358)X G2417-2-1  —24.86 —34.25 —14.40—15.76 —25.88 382 —29.06 —2267 —21.87 —40.19 12. 47
64S (Peiai64S )X G2417-2-119.68 —19.90 — 19.08 0.43 30.73 —1625 —015 —3380 —17.96 3.00 19. 50
S(AnxiangS )X G2417-2-1 —0.40 9.81 —3.18 0.4 10.81 —201 —239 —21.91 —30.24 —14.35 16. 21
GD-7SX G2417-2-1 —14.29 —15.39 12.98 —11. 61 —12.48 —17.36 — 1429 — 1829 —2465 —2.46 13. 12
GD-1SX G2416-3 42.69 3.57 —7.70 10.8 —15.41 49.89 —1293 —7.45 365 —27.67 —8.90
355 (Sui358)X G2416-3 30.95 23.52 27.85 —5.9 —8.97 44.53 27. 09 1840 —1580 —8.33 —23.50
64S (Peiai64S )X G2416:3  23.36 1.76 2.88 — 1.9 18.89 34.26 13.55 3.42 7.20 —7.09 —0.18
N17SX G3004-4 —42.38 —20.14 —24.03—39.83 —46.05 —4286 —691 —803 —21.43 —24.34 —2A4.17
GD-1SX G3004-4 8.08 —34.62 —17.30—44.43 —18.35 1824 —9.02 —0.40 —19.57 7.02 —30.87
64S (Peiai64S )X G3004-4 — 14.88 —31.76 3.88—28.47 —38.40 —595 —2012 —1602 —876 —11.39 —25.04
S(AnxiangS) X G3004-4  —20.86 —55.79 —43.09—35.29 —52.74 —1339 —5854 —3667 —603 —2.79 7.21
355 (Sui358)X G3004-4 —13.71 —35.55 —40.66—29.53 —33.49 —438 —11.10 —2846 —10.85 7.07 —7.28
N265X G3004-4 —27.88 —42.28 —32.79—12.79 —38.99 —282 —29.75 —11.76 —590 —17.98 —11.64
GD-7SX G3004-4 2496 —6.93 —7.59 —9.12 —21.74 13.97 —13.18 .30 —24.82 —13.19 —3.65
GD-1SX G2605 18.86 4.97 —10.46 29.74 3.68 1344 —0.21 —24.45 1. 84 26.78 —45.10
64S (Peiai64S )X G2605 —33.37 —21.41 —20.66 —28.03 —27.67 —4506 .86 —2412 —4699 —37.38 15.76
GD-95X G2605 —39.22 —33.82 —21.66—26.9% —52.04 —49.27 —17.91 — 1406 —47.86 —52.60 13. 54
SCAnxiangS ) X G2605 —46.45 —33.30 —14.20—21.51 2.36 —5606 —2674 —304 —47.58 —10.22 23. 46
355 (Sui359)X G2605 —33.82 —32.32 —39.00—39.43 —38.74 —46.95 —16.38 —33.88 —4853 —37.08 —7.65
N17SX G2605 —19.75 —11.06 —25.95 —5.77 —34.47 —41.16 —2240 —40.08 —47.22 —55.76 17. 44
GD-7SX G2605 —27.28 —29.09 —21.85—21.12 —3.21 —4465 —3567 —2419 —51.49 —28.47 —31.08
355 (Sui358)X G2123 7.95 —0.26 —18.71 —14.74 23.29 —128 —897 —2619 4.27 18.45 —30.87
N17SX G2123 15.19 —4.55 8.94 0.9 1.65 26. 17 4.82 242 —19.73 13.00 —16.85
GD-1SX G2123 —15.03 4.20 0.51 —3.57 10.53 7. 68 4. 61 23. 16 12.51 24.09 —25.05
mean —10.01 —17.31 —13.98—14.14 —14.74 —8 13 — 1241 —1533 —2028 —14.05 —5.44
panicke / % stem phnt / %
hybrids 1d 7d 14d 21d 2 d 1d 7d 14d 21d 28d  grainyield/g
GD-1SX G2417-2-1 — 1.5 21.71 20.41 54. 86 66.94 —2304 —11L78 —1244 1592 24. 88 .72
355 (Sui358) X G2417-2-1 4.48 17.14 64.52 2879 18 64 —317 —17.67 12. 44 0.98 —11.63 109. 55
64S (Peiai64S) X G2417-2-1 7.4l 45.03 28.70 24.43 93.09 —13.79 7.97 —17.15 315 47.59 35. 65
S(AmxiangS )X G2417-2-1  43.62  43.41 63.31 25. 62 85. 10 4.78 12.49 1420 —1.52 34.09 173.32
GD-7SX G2417-2-1 29.62 —3.31 20.41 40. 61 30.80 —10.02 —1L55 1. 94 5.56 2.97 62. 04
GD-1SX G2416-3 119. 11 32.62 14.14 77.99 57. 47 58 34 3.80 1.90 3871 10. 21 31.01
355 (Sui359)X G2416-3 61. 54 60.90 70.75 42.69 49.35 43.72 36.38 42.83 1254 16. 01 8.56
64S (Peiai64S)X G24163  69.70  93.09 74.77 25. 04 76.28 36 82 34.73 3436 13.93 32.07 .97
N17SX G3004-4 —40. 8 7.46  —3.56 —40.85 — 1444 —4232 —527 —869 3444 —20.50 —64.66
GD-1SX G3004-4 3.18 —13.23 —9.61 —2576 — 106 1281 —1582 —7.71 —2673 —1.61 —52.59
64S (Peiai64S )X G3004-4 —24.32 —8.11 856 —231 —17.31 —11.71 —1888 —090 —8&53 —19.10 —41.29
S(AnxiangS) X G30044  —12.27 —15.13 —29.46 —837 — 1937 — 1503 —4442 —3437 —11.89 —27.87 —46.38
355 (Sui359)X G3004-4 —13.98 —42.79 —17.48 —526 —436 —855 —2622 —2537—10.91 —5.91 —39.06
N26SX G3004-4 —13.8 —7.73 —12.35 17207 —878 —11L21 —2558 —1570 495 —16.41 —34.21
GD-75X G3004-4 15.91 26.57 —5.36 —655 9.32 17. 08 0.55 —340—1283 —2.26 —23.25
GD-1SX G2605 26. 83 1.88 13.66 —4.94 18 24 16. 61 .38 —630 251 19.88 —47.91
64S (Peiai64S )X G2605 —46.53 —26.66 4.12 —2511 —9.66 16. 61 .38 —630 251 19. 88 11. 25
GD-98X G2605 —24.23 —27.90 —10.98 —13.71 —4584 —4335 —2375 —13.99 —3092 —49.49 —19.21
S(AnxiangS ) X G2605 —36. 14 20.01 —55.31 — 1804 —2501 —5L01 —1537 —2666—31.92 —15.17 —28.02
355 (Sui359) X G2605 —7.80 —13.71 —41.81 —4509 —44.53 —3824 — 1880 —3801 —4594 —40.64 —41.17
N178X G2605 —1.61 14.18 5.06 1037 —3.63 —3065 —1026 — 1896 —17.87 —29.58 —6.52
GD-7SX G2605 —21.78 —38.43 —38.47 —3235 —3434 —37.53 —3512 —29.78 —39.65 —27.73 —39.74
355 (Sui359)X G2123 24.23 —12.13 —25.09 —4250 20. 66 545 —845 —2449 —21.78 2.29 —15.06
N175X G2123 29.61 —13.91 6.35 11. 52 10. 39 24.27 —3.22 536 —1.25 10. 08 —2.50
GD-1SX G2123 —2.9% 0.54 —10.02 —21.43 28 62 0.55 316 334 —670 24.77  —13.40
mean 7.50 6.46 5.41 2 67 13. 46 —410 —7.61 —655 —808 —0.29 3.04
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