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Table 1. List of varieties and strains.
' Character “Character
S&OCk Name of Stock Origin of Stl\?Ck Name of Stock Origin of
0 endosperm o- endosperm
A- 5 Akamuro Japan non-waxy I-40 R-11 India non-waxy
A- 28 Ebisu-mochi » waxy I- 44 Bhutmuri-36 » ”
A- 31 Fukoku ” non-waxy I- 45 Charnack » ”
A- 43 Hokkai-mochi No. 1 »” waxy I- 47 Dalashaita ” "
A- 58 Kokushokuto-2 » » I1- 55 Ampar bau Iran »
A-134 Yukara » non-waxy I- 60 Riso Vialone Ttaly »
N- 1 genetic strain » » I1- 67 Dular India ”
N- 44 » ” » I1- 88 Assam III ” ”
H-79 » ” » I- 91 Hongno Chaina waxy
H-127 » ” ” I- 92 Wu-no-tao ” »
I-16 Wu-Chieng Taiwan » I1- 93 Pahzumatahal Taiwan »
I1- 20 Ching Thau » ” 1-102 genetic strain India non-waxy
I- 22 Shio Buo Mai » » L-25 » US.A. »
1- 32 Karalath India » 701 ” Mongolia »
I- 33 Surjamkhi ” »
Table 2. F, segregation of the glutinous endosperm.
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‘Note: 0©---normal segregation (3:1), —---significant decrease (1% level) of glutinous endosperm

Number of figures means total number of F, individuals.
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Table 3. F, segregation of the glutinous endo-
sperm in the cross, I-33 X N-44.

number of plants fitness
non-gl.l gl total ratio \ x2 \ P
246 | 50 | 296 | 3:1 | 1038 lo.o1-0.001
51 | 001 '0.90—0.95

Table 4. Segregation in pollens of heterozygous
plants for glutinous character in the
cross, 1-33 X N-44.

fitness
%2 P

number of pollens |

non-gl.\ gl ‘ total \ ratio

0.1-0.2

37166 ! 37518 | 74684 1:1 1.66

F, segregation of pollen fertility in the cross, [-33 X N-44.

type of glutinous — pollen fertility (%) total No.| mean
endosperm 90" + 80 70 60 50 40 30 20 10 0 |of plants (%)
non-gl. homo 12° ' 11 15 6 10 14 6 5 6 99 57
gl. hetero 21 30 27 19 13 9 7 2 5 0 133 70
gl. homo 3 11 8 2 6 3 2 2 3 1 41 63
total 36 55 46 36 25 22 23 10 13 7 273 63
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Table 6. Non-waxy/waxy ratio of F3 strains from the cross of 1-33xXN-44,
non-waxy/waxy ratio 1 2 3 4 5 6 7 8 9 10 11 15 16
number of strains 4 14 28 23 10 5 5 1 0 1 1 3 1
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Table 7. An.application of OKA’s

hypothesis.
pollen fertility under 69% above 70%
type of wx gene hetero |homo|hetero| homo
theoretical ratio $(1-P)| P | P |[2(1—P)
theoretical number 69 18 18 69
observed number 55 19 78 22
12=23491 P <0.001
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Summary

A monogenic difference has been recognized in
the property of starch—waxy (or glutinous) vs. non-

waxy (non-glutinous)—in the endosperm and the
pollen grain of rice plant. However, as in the
situation in the corn, so in the rice plant striking
segregation distortion mostly characterlized with a
deficit of waxy endosperm is frequently observed
when crosses are made between distantly related
varieties, especially in the crosses of japonica and
indica varieties.

To explain this, various hypothesis have been sug-
gested ; however which is the most appropriate ex-
planation is not determined yet, since the data in
hand seem insufficient to definitly establish the cause
of the deviation herein involved.

In such circumstances the authors have produced
several crosses from varieties or strains which great-
ly differ in their phylogenetic relationships, as well
as in their endosperm character, to accumulate more
data of some use in dealing with this phenomenon.

Through these examinations, and as a preliminary
step for further studies of the intrinsic nature of
the genetic mechanism, the following results were
obtained.

i) In some crosses of japonica (waxy)Xindica
(non-waxy), the degrece of segregation distortion in
T, embryos, 7.e. seeds in F; panicles, varied consid-
erably within F; individuals from an identitical cross.

ii) With respect to the pattern of distortion some
noticeable differences were observed between two
crossing phases, that is the reciprocal crosses.

iii) The degree of this distortion also varied from
cross to cross, but in general it may be said that
it is most frequently brought about from the crosses
between distantly related varieties, especially in the
crossing phase of japonica (waxy)X indica (non-waxy).

iv) By using a cross in which F; embryos gave
a typical segregation distortion, a pedigree culture
of hybrid populations was made and segregation
patterns of pollens and embryos, as well as their
degree of fertility, were examined. In every gene-
ration, the number of waxy pollens was equal to
that of non-waxy pollens, suggesting that the deficit
of waxy endosperm can not be directly ascribed to
a distorted pollen ratio in the heterozygote condi-
tion.

v) On the other hand in the successive genera-
tion, various degree of the segregation distortion,
including not only a deficit of waxy endosperm but
also an excess one was observed, though the latter
was a minority. Further it was revealed that the
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degree of distortion in the segregation ratio of endo-
-sperms had nothing to do with the fertility of pol-
lens by which the endosperm were developed.

vi) These data, en bloc, can not be explained on
each existing hypothesis, i.e. a) the certation due
to the lesser vitality of the waxy pollens, b) the
existence of a linkage between the waxy gene and
the gamete-development gene, ¢) the existence of
the complementary for fertilization activity, d) the
occurrence of gene mutation and e) some roles of
cytoplésmic effect.

vii) Among them b) and c) seem relatively fa-

vorouble to explain some important parts of the
authors’ results. However, to reach a convincing
elucidation on the above problems, further studies,
should be made with emphasis on examination of
the nature of interaction between genotypes and
environmental conditions,

viii) This is because the present examination sug-
gested an existence of a particular interaction be-
tween some inherent forces of restriction of the
pollination and the influence of the environmental
conditions under which the plant grows.



