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Transportation Characteristics of Assimilate and Physiologic
Mechanisms in Subspecific Heavy Ear Hybrid Rice Oryza sativa L.
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Abstract The transportation characteristics of assimilate and physiologic mechanisms in two subspecific
heavy ear hybrid rice combinations Eryoul62 and Liangyoupeijiu were studied by using 4C and #P isotope
tracer techniques. The results showed that during the different stages in grain filling period the total amount of
photosynthetic product of a plant of the intersubspecific hybrid rice was remarkably more than in Shanyou63
but the speeds of 14C-assimilate transported to spike were significantly slower. The proportions of 14C-assimilate
distributed to grains were lower in the two combinations than in Shanyou63 and the obvious accumulation and
stagnation of 14C-assimilate in the stems of plant were occurred in the two combinations. Furthermore the ac-
tivities of SPS and the activities of root of the combinations decreased sharply and falled step by step from head-
ing stage to milky and dough stage. The decrease of activities of SPS and the decrease of activities of root has re-
lation with the effects on transportation and distribution of assimilate in these intersubspecific hybrid rice combi-
nations.
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Table 1  Distribution of '*C-assimilate at initial stage of panicle emerging in different organs of hybrid rice combinations
5 10 35
Labelling day 5th day after labelling 10th day after labelling 35th day after labelling
Combinatoins 0
onpinatoms reans Radioactivity Rate Radioactivity Rate Radioactivity Rate Radioactivity Rate
X 104cpm % X 104cpm % X 104cpm % X 104cpm %
I 162 Spike 10.15+1.25 14.70 40.45+3.22 59.79 49.41+£54.3 76.47 56.42+5.61 91.07
Eryoul62 Stem 16.89+1.45 24.46 20.77+1.21 30.70 11.06+1.57 17.12 3.90+0.62 6.30
Leaf 42.01+£3.18 60.84 6.43+0.54 9.51 4.14+0.46 6.41 1.63+£0.16 2.63
Spike 8.82+0.40 9.97 58.69 +2.88 68.22 63.67+4.03 76.45 71.24 +3.67 89.77
Liangyoupeijiu Stem 10.15+1.14 11.47 20.29+2.06 23.58 15.24+1.41 18.30 4.32+0.68 5.44
Leaf 69.50+3.49 78.56 7.05+0.95 8.20 4.37+1.09 5.25 3.80+0.29 4.79
63 Spike 9.76 +1.05 14.49 47.49+2.80 72.89 53.40+5.54 83.13 56.68+9.50  95.18
Shanyou63 Stem 12.09+1.99 17.96 13.12+£2.10 20.14 7.37+0.57 11.47 1.72+0.06 2.89
Leaf 45.48+£3.29 67.55 4.54+0.45 6.97 3.47+0.18 5.40 1.15+0.13 1.93
1 63
2.2
11.47% 5 d
23.58% 10 d 18.30%
5.44% 4c- 4c-
2
2 %
Table 2 Percentage of 14C-assimilate distribution in various organs of hybrid rice combinations in different stages
Initial stage of booting Initial stage of spike emerging Dough stage
Combinations Test time
Spike Stem Leaf Spike Stem Leaf Spike Stem Leaf
I 162 18.9 29.9 51.2 13.4 21.1 65.5 26.3 18.9 54.8
Eryoul 62 The first day
10 34.4 43.0 22.6 45. 35.3 18.9 55.2 29.3 15.2
The 10th day
45.3 40.0 14.7 75.5 18.7 5.8 86.6 10.7 2.7
Maturing day
19.8 31.7 48.5 16. 25.6 58.3 27.1 22.7 50.2
Liangyoupeijiu The first day
10 34.9 40.3 24.8 41.8 38.4 19.8 52.8 30.9 16.3
The 10th day
47.7 38.7 13.6 71.9 20.5 7.6 85.6 9.8 4.6
Maturing day
63 15.6 25.5 58.9 16.2 23.4 60.4 32.9 16.5 50.6
Shanyou63 The first day
10 35.4 45.8 18.8 65.5 19.3 15.2 68.5 20.3 11.2
The 10th day
68.2 24.3 7.5 88.6 7.8 3.6 94.5 3.4 2.1
Maturing day
- 32% 15% ~20% 10 18%
3 14 ~25% 40% ~ 46% 35% 3
14
51% ~ 59% 25% ~ C-
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Table 3 Activities of sucrose phosphate synthetase nmol Suc mg_1 protein min~!

grain maturity
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in flag leaf of hybrid rice combinations during

Heading stage Milky stage Dough stage

Combinations SPS SPS SPS

Activity of SPS Percent % Activity of SPS Percent % Activity of SPS Percent %
o 162 30.16+0.35 100 23.42+0.28 77.7 14.31+£0.26 47.4
Eryoul62

28.46+0.53 100 24.50+0.46 86.1 16.39+0.86 60.6
Liangyoupeijiu

63 26.78 +0.69 100 22.43+0.55 83.8 18.86+0.49 70.4
Shanyou63
73.2% 41.3%
Il 162
2p 46.6%
57.7% 18.9% 18.0%

63
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Fig.  Changes of root activities during grain filling period in

hybrid rice combinations
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