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Tapayo Watase, Osamu UMEKAGE and Koy YonNEmura : Effect of

removal of endosperm and transplantation of non-glutinous

endosperm on the characteristics of glutinous rice plant.
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Table 1 Expenmental plots

Endosperm

Embryo

Al Control (whole seed) Glutinous

A 2 Embryo culture Cluti _
A3 Transplantation utinous Non-glutinous
A 4% " Glutinous
B1 Control (whole seed) Non-glutinous
B2 Embryo culture Non-gluti E—
B3 Transplantation on-glutinous Glutinous

B 4* 1" Non-glutinous

* In these plots, separated embryos soon transplanted to same endosperm
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Fig. 1 Heading date

Note : plot 1. Control (whole seed)
2. Embryo
3. Transplanting with the endosperm
of another variety
4. Transpalnting with the endosperm
of same variety
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Table 2 Growth and yields as affected by the treatments
Plot " No. of He'idmg Culm len*th Ear length No. of qrams Percentage ‘of No. of ears
plants date (cm) (cm) per ear _ripened grains _ per hill
Al 34 Aug. 26 68.4 19.5 96.4 95.4 13.0
A 2 14 Sep. 6 58.4 17.1 72.3 91.6 11.2
1957 A3 17 Sep. 9 60.7 16.9 77.0 85.4 13.6
B 1 32 Aug. 31 87.4 21.0 163. 8 89.6 7.5
B 2 18 Sep. 6 84.3 20.1 147.7 89.7 8.4
B 3 18 Sep. 9 76.8 18.2 115.8 76.1 7.6
Al 23 Aug. 18 70.1 19.0 99.0 86. 2 13.3
A 2 21 Aug. 28 64.6 19.0 88.0 84.3 11.4
A3 4 Sep. 4 58.8 16.3 64.8 80.7 13.4
1958 A4 5 Aug. 27 66.1 17.8 81.8 73.9 12.7
B 1 23 Aug. 28 92.6 17.3 129.4 86.4 7.3
B 2 20 Sep. 3 86.7 18.9 115.2 90.1 8.7
B 3 7 Sep. 7 78.3 19.5 102. 3 75.1 7.3
B 4 16 Aug 31 91.0 18.5 116.8 83.6 7.5
A 1(7)* 4 Aug 31 54.0 16.7 45.5 83.1 6.5
A 110 4 Aug. 29 50.8 15.7 49.6 93.8 6.5
A 200 4 Sep. 2 48.1 15.3 47.5 90.0 4.3
A 300 1 Sep. 5 44.6 15.0 40.1 90.0 5.0
A 119 3 Aug. 27 54.7 15.8 55.0 86.3 8.0
A 214 6 Aug. 31 53.6 14.9 48.5 84.1 5.0
A 319 2 Sep. 4 46.0 16.0 42.0 90.5 5.0
A 1@ 6 Aug. 20 61.8 18.0 71.0 94.1 8.3
1959 A 24 5 Aug. 29 56.4 17.6 62.8 91.8 8.0
B 1(T) 2 Sep. 2 61.2 18.6 60. 2 91.5 3.5
B 110 2 Aug. 31 67.2 17.0 67.5 90.0 4.5
B 230 1 Sep. 5 61.4 17.8 59.0 93.0 4.0
B 3010 1 Sep. 7 56. 2 17.5 52.0 87.2 3.0
B 1119 4 Sep. 2 68. 2 17.4 74.5 88.1 4.3
B 214 3 Sep. 5 60. 6 18.2 69.0 89.3 4.7
B 3019 2 Sep. 10 58.0 18.1 60.5 89.4 5.0
B 19 7 Sep. 1 75.8 18.6 103.6 92.4 5.1
B 2@ 6 Sep. 7 64.5 17.3 88.0 90.2 5.0
* (7) means seven days after blooming and so forth, etc.
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Table 3 Harvested seed and starch as affected by the treatments

7777 "~ Size of kernel (MM) 1 nmr 1 Amylose Starch  Starch viscosity*
- 1,000 kernels lodine . : .
Plot ) s L o s contens in viscosity in 1958
length breadth thickness in gr. reaction starch (%) (n sp) (n sp)
Al 4.68 2.74 2.02 19. 36 Red e 7.6 7.7
A 2 4, 65 2.74 1.99 18. 87 1" —_— 6.6 7.5
1957 A 3 4. 60 2.69 1.98 18.93 " ——— 6.2 7.5
B1 48 29 203 21.18 Blue — 5.3 5.4
B 2 4.78 2.92 2.03 19. 80 " —_— 5.2 5.2
B 3 4. 87 2.98 2.06 22,34 " _— 4.9 5.1
Al 4.64 2.73 1.98 19. 09 Red 0 8.3
A 2 4,81 2.71 2.05 17.94 1" 0 7.7
A 3 4. 60 2.71 1.93 17. 27 " 0 7.1
1958 A. 4 4. 74 2. 82 2. 04— 18. 39 " 0 8. 3
B 1 4.93 2.88 1.99 20. 10 Blue 20.4 5.4
B 2 4. 82 2.97 2.06 18.99 " 19.1 5.2
B3 4.77 2,88 2.06 19.75 " 20.3 5.1
B 4 4.95 2.91 1.99 18.54 " 19.2 5.1
* Values of next generation seeds harvested in 1958
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Summary

In glutinous rice grains, it is interesting that
glutinous starch is found only in their endosperm,
while non-glutinous one in embryo as mentioned

in our previous report (Warase & Umexrace 1959).

This experiment, conducted in 1957, ’58 and
59, was carried to make clear how the charac-
teristics of glutinous rice plant were affected by
the growth without the endosperm and with tran-
splanted non-glutinous endosperm. The rice va-
rieties named Heirokumochi (glutinous) and Moga-
miwase (non-glutinous) were used for materials,
and following results were obtained : —

1) In the cases of the growth without the
rdosperm and with the different endosperm, as

whole, heading date were more delayed, culm
length and number of grains per ear were more
decreased than in the controls, notwithstanding
glutinous or non-glutinous plant (Table 2 & Fig.
D.

2) Starch in the endosperm from plants under

the treatments mentioned above possessed the
same ratio of amylose being peculiar to glutinous
or non-glutinous grain respectively, so that the
constitution of the starch seemed to be constant
inspite of the treatments (Table 3).

On the contrary, starch viscosity showed the
highest values in the controls as compared with
those of plants grown without the endosdosperm
and with different one. Especially reduction of
viscosity was conspicuous among the plants having
glutinous embryos as shown in Table 3 and Fig.
2.

3) These changes observed in some character-
istics mentioned above, disappeared in next genera-
tion plants grown under usual culture using the
seeds of financial year. Thus, from these facts,
it was seemed to be complex how the mechanism
of the changes affected by the existence of the

endosperm,



