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Abgtract : With two-line hybrid rice Yangliangyou 6 and Liangyoupeijiu and three-line hybrid rice Shanyou 63 as materials,
the relationships of source, snk and flow with grain filling were studied. The seedsetting rate, grain filling degree and grain
yield of Yangliangyou 6 and Shanyou 63 were sgnificantly higher than those of Liangyoupeijiu. The export percentage and trans-
formation percentage of the matter in culms and sheaths of Yangliangyou 6 and Shanyou 63 were significantly higher than those
of Liangyoupeijiu. Activities of sucrose synthase, adenosine diphosphoglucose pyrophosphorylase, starch synthase and starch
branching enzyme in grains were higher in Yangliangyou 6 and Shanyou 63 than in Liangyoupsijiu, and were very sgnificantly
correlated with maximum grain filling rate, mean grainfilling rate, grainfilling degree and grain weight. The spikelet number ,
grain yield and total snk load per area of vascular bundle and phloem of Yangliangyou 6 and Shanyou 63 were sgnificantly smal-
ler than those of Liangyoupeijiu, and the greater the load , the lower the seed-setting rate and the poorer the grain filling. The
transportation rate per area phloem of Yangliangyou 6 was greater than that of Liangyoupeijiu or Shanyou 63. The results sug-
gested that Yangliangyou 6 possesses strong source, great snk activity and eficient flow , which lay a physological bassfor its
high seed-setting rate and good grain filling.
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Table 1. Gain yied and its components.
Combination No. of panicles No. of gikelets Seedtsetting Empty grain  Urfilled grain  Degree of 1000-grain Grain yield
/(x10* - hm'®) per panicle rate/ % rate/ % ratel %  grainfilling/ % weight/g  /(t- hm"?)
Liangyoupeijiu 200.3 b 206.65 a 71.13 b 10.22 a 18.66 a 87.56 b 24.69 ¢ 7.18 ¢
6 Yangliangyou 6 192.5 b 207.34 a 83.46 a 5.95b 10.59 b 94.20 a 27.01 a 8.87 a
63 Shanyou 63 216.8 a 177.18 b 84.35 a 5.02 b 10.63 b 96.15 a 25.60 b 8.08 b
0.05

Data followed by the different lettersindicate sgnificance at 0.05 level within a column. The same asin tables below.
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Table 2. Comparison of source sink ratio among various hybrid rice combinations.
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Ratio of grain

/
Ratio of yield

o No. of sikelets No. of grains . . Filling index
Combination ) ) yied to leaf area snk to leaf area
per 1 cm* leaf per 1 cm® leaf ) ) ! %
/ (mg- cm™?) / (mg- cm™*)
Liangyoupsijiu 0.81a 0.62 b 15.54 ¢ 21.04 a 65.73 b
6  Yangliangyou 6 0.80 a 0.70 a 19.78 a 22.58 a 79.67 a
63 Shanyou 63 0.68 b 0.61b 16.31 b 18.19 b 82.62 a
Average 0.74 0.61 16.48 20.78 74.16
VI % 11.14 12.80 8.17 8.92 11.11
3
Table 3. Dry matter accumulation and transformation in different hybrid rice combinations.
Dry matter weight/ (g- m™?)
o Panicle weight EPMSS TPMSS
Combination .,
Heading Maturity After heading  / (g- m™%) | % | %
Liangyoupeijiu 1047.46 a 1685.52 a 638.06 a 784.66 c 26.89 b 20.88 b
6  Yangliangyou 6 1083.63 a 1765.74 a 682.11 a 939.75 a 42.04 a 32.94a
63 Shanyou 63 1057.95 a 1601.96 b 544.01 b 872.62 b 44.15a 36.12 a

EPMSS, Export percentage of the matter in culm and sheath; TPMSS, Tranformation percentage of the matter in culm and sheath.
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Table 4. Parameters of grain-filling characteristics.

_ Time reaching Ma>_<i mum gram Mean gram Initial Time reaching
Combination | maX| mum / (m;”.hggl;ta?n' y (m;n.hggl;a::n . growzt;or;ower maxi n?“m gran

grainfilling rate/ d weight/ d

Liangyoupeijiu 13.91a 1.857 b 0.667 b 0.233b 27.62 a

6  Yangliangyou 6 12.67 b 2.022 a 0.828 a 0.301 a 23.41b

63 Shanyou 63 11.57 ¢ 2.148 a 0.837 a 0.335 a 20.65 c
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Fig. 1. Changesof starch (A - C) and sucrose (D- F) contentsin rice grains.
(n=13)
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Vertical bars represent standard errors (n = 3).
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Table 5. Characterigtics of the vascular bundles of peduncle.
Individual area/ mm® Total area/ (mm®- culm™")
o No. of vascular
Combination
bundles Vascular bundle  Phloem Xylem Vascular bundle  Phloem Xylem
Liangyoupeijiu 23.46 b 0.01150 b 0.00414 ¢ 0.00736 b 0.2697 b 0.0971b 0.1726 b
6  Yangliangyou 6 24.71 a 0.01333 a 0.00486 a 0.00847 a 0.3293 a 0.1202a 0.2091 a
63 Shanyou 63 22.76 b 0.01222 b 0.00452 b 0.00770 b 0.2782 b 0.1029 b 0.1753 b
6
Table 6. Vascular bundies, sink capacity and grain filling rate.
/ / / /
Ratio of sikelets  Ratio of spikelets Ratio of grain Ratio of snk Transportation
Combination to tota area of to total area weight to total to total area rate through
vascular bundles of phloem area of phloem of phloem phloem
| (spikelets- mm™?) / (spikelets- mm ?) / (g- mm?) /(g- mm?) /(g- mm%d")
Liangyoupsijiu 765.93 a 2128.96 a 45.07 a 52.55 a 1.215 b
6  Yangliangyou 6 629.30 b 1724.65 b 42.13 b 46.59 b 1.281 a
63 Shanyou 63 637.05 b 1721.83 b 40.09 b 44.08 b 1.234 ab
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Fig. 2. Changesin activities of sucrose synthase (SuSase, A - C) and acid invertase (AIV, D- F) in rice grains.
(n=13)
Vertica bars represent standard errors (n = 3).
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Table 7. Correlations of the maximum and mean activities of SuSase, AlV, AGPase, SSas and BE in the grains with the maximum grain filling

rate ( Gex) , mean grain filling rate ( Gren) , grain-filling degree ( GFD) , and grain weight ( GW) .

Item

Girex Gireen GFD GW
/ Maximum activity/ content
SuSase 0.921"° 0.948"" 0.9317" 0.932"7°
AlV 0. 468 0.370 0.259 0.448
A GPase 0.935"° 0.941°° 0.919"° 0.952""
StSase 0.9237° 0.924"" 0.923"" 0.919 "
BE 0.977"° 0.990 " 0.954"" 0.949" "
/ Mean activity/ content
SuSase 0.922"° 0.935"" 0.9317" 0.924" "
AlV 0.396 0.326 0.312 0.442
A GPase 0.929"" 0.936 " 0.925"" 0.9317°
S Sase 0.921"" 0.918 " 0.931°" 0.924" "
BE 0.981" " 0.978" " 0.950" " 0.941" "
0.01 (n=6)

" Ygnificance at 0.01 level (n=6).
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Fig. 3. Changes of adenosine diphosphoglucose pyrophosphorylase (A GPase, A - C) , starch synthase (SSase, D - F) and starch
branching enzyme(BE, G- I) activitiesin rice grains.

Vertica bars represent standard errors (n = 3).
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