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Table 1. Variation in length of the glume-
clipped grains

Table 2. Effect of selection for two directions
of length, long and short, in glume-
clipped grains of F; seeds

1 material
class H-347
H-85 N-7 Yukara xH-346 items F; seeds  Fs seeds
{mm) (F, seeds) (mm) (mm)
4.0-4.2 41 whole population 513 5.49
42-44 21 2 “1» group 591 5.46
44-46 57 12 20 “S” group 445 5.30
4.6-4.8 87 21 26
Notes, F, seeds and F; seeds; seeds produced
48-50 i 59 9 92 in F; and F, plants respectively.
50-5.2 135 132 32 102 “L” and “S” group; four percent of longest
5.9-54 54 128 7 121 and shortest grains in a sample of 500 grains.
5.4-56 27 113 123 81 Diﬂer?n?e betw?en. “L” and “S” of Fzseeds is
‘not statistically significant (¢=0.93 p=0.3-0.4).
5.6-5.8 3 27 134 43
5860 reroo% e mm D bt R SHGE L RS DM
.0-6.2 1 e —
60-6 vz SRISEETNE 11% EAENER R Lz
6.2-6.4 2
2 B 3 |
total 500 500 500 500 3X3 QWA MTYFREC L - TR F1 BT D
XBIVOEIOEHMEL Table 3 KRTMWML TH
mean (mm) | 486 518 555 513 & L e ’
) 00939 00781 00783  0.1031 b, BARXUAROBETRORELSH LTSRN
Va“a“ey) 3 sd0 s0i 6 Table 4 THB, BT TEEFHRIIABL LTH
v (® ' ) ’ ' PR AL 5 BT S R BRI R A HHEE LTy

1); numerals in the table show the number of
grains.
2); “c.v.” means the coefficient of variability.

{8, 58k L OLEMERGT Table 1 R3cind <55,
H-347xH-346 © F; i FOYFETRORI TEH IR
7253 01031 ILMBEOYIFHIKDOR I CHIE E e s
HDFHE 0.0834 1 # ~ T HEFTHIC I B B A D T
RECLDEHEEERED DN, FEIL123TE
7, ¥ H-347TxH-346 @ F, BT O kOB X T
BEHE N EEHEL 6.26% (LAETHEE X h - EER
W OEHE 5.58% IEEMU LI TH - 1o FHE
SRR GTR G IERMEA R L,

£ B 2

H-347x H-346 o F, ¥ D YIgAEN 500 $it BAH
FiE~2 20 B GRUGREE 4%) B L 7#5%4% Table 2
CRTHI TH Y, F BT OYFEHZORRIC BT 58 80E
2 146mm THBHOEN LT, REMBRmNREIN
7o Fe BB A LcYBEOk DR S OFGEL LT
546 mm SFEC 530 mm &, FEHEIZEL 016 mm o3&
4%, =093, P=0.3-04 CHEHCHEER LR Ieh»
72~ Lind, L BEOFSME L SRKED O F51E 549

Boe ML IDE, RECHLTIEIKBELTHAAK
DERIFE Tl < BAXAARDOHELER b MiEPEE
RS DHEE S M ARES BB N THERZ RS /e
B3o 1o

Table 3. Length and weight of caryopsis
obtained in diallel crossing

cross combination length weight

(mm) (mg)
H-346 X H-346 4.20 9.2
H-346 X Yukara 4.20 9.2
H-346 x H-347 4.24 84
Yukara x H-346 5.40 117
YukaraX Yukara 5.48 14.8
Yukara x H-347 5.46 13.2
H-347 X H~346 6.52 18.6
H-347 X Yukara 6.82 23.0
H-347 X H-347 7.34 23.6
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Table 4. Analysis of variance for the length
and weight of caryopsis obtained in
diallel crossing

m.s.

source of variance  d.f. .
weight

length

maternal genotypes 2 53982%** 127.2900***
paternal genotypes 2 00713 5.1100
interaction 0.0516 2.4800

" error 70 0.0406 2.3695

Notes, ***; gsignificant at the 0.1% level.

The interaction between maternal and pater-
nal genotypes was not significant when it was
compared with error variance which was esti-
mated by intra varietal (inter plant) variation
of H-21, H-346, H-347, N-62 and Tairyuto.

Effects of maternal and paternal genotypes
were compared with interaction between them.
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Summary

By nature, the caryopsis of the rice plant develops
in a state encased in floral glumes which means that
the size and shape of the rice grain, hulled rice, is
restricted by the scope of the hull itself. This
brings peoples into commonly held, but, in some
points, false belief that the size and shape of the
rice grains always coincide with those of the floral
glumes and that the development of these separate
organs is subject to an identical genetic path.

However, as noted in the previous papers of the
authors (1970 a, 1970 b and 1971) it has become clear
that when upper parts of the floral glumes were

clipped allowing for the development of caryopsis
to grow up unrestrained by the floral glumes, these
caryopses, the so-called “treated” rice grains, were
mostly longer than the non treated rice grains, viz.
the caryopsis allowed to develop normally restricted
by the floral glumes. This type of unbalance be-
tween the length of floral glumes and the length of
caryopsis free from the restriction was apparently
a varietal characteristics. Varieties with high degree
of unbalance tended to produce notched grains and
hull-cracked grains.

These informations were obtained from compara-
tive studies by employing ordinary varieties and
strains of which genotypes are homozygous, per se.
However, the whole picture of the genetic situation
on the development of these organs remain incom-
plete unless the experimental materials involving
plants with hybrid or heterozygous state are sub-
jected to the examination. The unhulled rice con-
sists of i) floral glumes, ii) pericarp, iii) seed coat,
iv) endosperm and v) embryo. Among them i,
i, iii and v are diploid and the remaining, iv, is
triploid in their complements of chromosomes. At
the same time, nuclei in i, ii and iii invariably con-
tain the same genotypes as those of nuclei in other
parts of the plant body. While, in nuclei of iv and
v the situation in this respect is quite different,
since these organs begin to develop after fertiliza-
tion taken place. Therefore, unless otherwise sub-
jected to the selfed seeds of a pure line, genetic
situations of two groups, “i, i and iii” and “iv and
v” may have a possibility of showing some differ-
ences. In other words, in heterozygotes the com-
plexity of genetic situations may increase with
increase in the number and in the effect of con-
cerning genes for the grain size, provided that some
of these genes exert their effects directly to the
development of the embryo and endosperm, the
carriers of these genes.

In order to obtain informations useful in elucida-
ting the above problems the following examinations
were made. Firstly, the variability in length of the
glume-clipped grains from varieties and homozygous
strains was compared with the variability manifested
in filial grains of the F, plants. The data in Table 1
indicate that the variation in the latter group falls
into the range of error variance estimated from the
variation in the former group. Secondly, the glume-
clipped grains produced in the F; plants were sub-
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jected to the selection for two directions of the
grain length, long and short. As shown in Table 2,
the difference of grain length between two groups
of the selected generation is not statistically signifi-
cant, suggesting that no noticeable response to the
selection comes into existence. Further, the diallel-
cross analysis was made, with a view to estimating
the influence of paternal genotypes upon length
and weight of the glume-clipped crossed seeds.
Table 3 and Table 4 give support the conclusion
that no particular contribution of the paternal side

is in existence.

In addition to the above, data reported by other
workers were reexamined from the standpoint of
the present authors. The results obtained are in
favor of the authors argument that i) the size and
shape of the rice caryosis are determined primarily
by genotypes of the maternal somatic cells in
which the coryopsis is born and that ii) so far as
the present studies are concerned direct effect or
influence of male gametes, say, xenia or metaxenia,
is hardly detected.



