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Fig. 1.

Unhulled rice.

Hulled rice; when the length of floral glumes

and caryopsis is the same.

Producing grain after clipping; when the length
of floral glumes and caryopsis differs.
variety when

2%t}

Notched grain appearing in “c
the floral glumes were left unclipped.
Cracked hull grain.
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Developed caryopsis of “e” variety after the

floral glumes were clipped.
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Schematic expression of grain shapes.
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Fig. 2. Relationship between the length of glume-clipped

Table 1.
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grain (T") and non-treated grain (C).

Analysis of variance on the effect of
variety and glume-clliping treatment.

Source of variance df. m.s.
Varieties 119 6.3439%%*
Treatment 1 271.5105%**
Var. x Treat. 119 0.5445%**
Error 960 0.0614

Kok .

Significant at the 0.1% level.
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Table 2. Analysis of variance on the differ-

ence between normal and notched
grain length.

Source of variance d.f. m.s.
Varieties 26 8.347 2%
normal vs. notched 1 4,3320%*
Error 26 0.0777

**%: Significant at the 0.1% level.
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Summary

The caryopsis of rice plant' develops in a state
enveloped in the floral glumes, lemma and palea,
which means that the size and shape of the rice
grain, hulled rice, is restricted by the scope of the
hull itself. However, since the morphogenesis of
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the ovary and the floral glumes differs, it may be
natural to consider that the genetic pathways which
lead the development of these separate organs may
well have a possibility of having some partial differ-
ences.

Thus the following comparative studies using 120
varieties and strains including typical Japonica and
Indica varieties were carried out. In the “treated
group”, one to two days after anthesis the upper
parts of the floral glumes were clipped zllowing for
the development of caryopsis to grow up unre-
strained by the floral glumes, while the caryopsis in
the “control group” was allowed to develop normally
restricted by the floral glumes, and the results were
compared.

It became clear that the treated rice grains were
invariably longer than the control rice grains and
statistically the difference between the groups was
highly significant. The variety mean of the ratio,

viz. treated (T)/control (C), was around 1.2 fold but
at its maximum was 1.5 fold.

If the T—C or Arcsiny (7—C)x 100/C is considered
to be the degree of unbalance between the caryopsis
and the floral glumes, it may be said that in varieties
with a higher degree of this unbalance the tendency
of appearence of aberrations such as notched grains
and cracked hulls, viz. hulles separated at the seam
of lemma and palea, was more pronounced. In the
leading varieties in which abberations have a veay
low appearance it was noted that the T/C was rela-
tively low and fell suitably between 1.1 and 1.2

As a whole it is concluded that the appearance
of notched grains and cracked hulls may not merely
arise from the under and over development of the
caryopsis, respectively, but may also be attributed
to the genetic unbalance of two organs, the floral

glumes and the caryopsis.



