IR B RFHE IR U

x Gifu University Institutional Repository

N\
7/

IKFRIEYEIZ 2R U 7= /N B2 22 SR 28 SR D — R A R
& IINFE D T RE IR

E:&: Japanese

HARE

~EH: 2022-05-19

*F—7— K (Ja):

*F—7— K (En):

ERE: &1, 84, B0, AL, B8R, &
X—=ILT7 KL R:

Firi&:

http://hdl.handle.net/20.500.12099/5773




I B2k B RTER (48) 0 1 —13, 1983.

IKFRESC T U T MR RARE R
° B DO— AR &N O T B

TILLu « WU - EREC”

fFE ¥ ¥ B % =
(19834 7 A28 H % 1)

General Characteristics of Spontaneous Mutant Rice Arising
from Minehikari and Morphological Characteristics
of Abnormal Spikelets of the Mutant

Tasuke YASUE, Hisao WATANABE and Yoshimi UMEOKA

Laboratory of Crop Science
(Received July 28, 1983)

SUMMARY

General characteristics of spontaneous mutant rice having abnormal spikelets and morphological
characteristics of abnormal spikelets were investigated in comparison with the original rice cultivar
Minehikari.

1. No difference was found in the growth habits and general characteristics of mutant strain in
comparison with Minehikari, except that the initial heading time of the mutant strain was delayed
about 5 days beyond that of Minehikari. No difference was found in the number of productive culms
per plant and the number of spikelets per ear between Minehikari and its mutant strain, but many
delayed tillers emerged during the ripening period in the mutant strain. Therefore, no difference was
found in total dry matter between Minehikari and its mutant strain.

2. Percentage of seed setting in the mutant strain was extremely low at only 3.0 per cent. The
grains of the mutant strain were naked and the shape of brown rice was like the long grain with
narrow width and thin thickness. Weight of 1,000 kernels of the mutant strain was 8.6 g against 22.6
g of Minehikari.

3. The spikelets of the mutant strain were one spikelet-two florets structure as compared with
one spikelet-one floret in normal rice. About the same abnormal spikelets in external appearance
were observed in all panicles and chimera was not observed. And also no segregation was observed
in self-pollinated progeny of the mutant strain. The abnormality of the spikelets in this mutant strain
was found to be controlled by single recessive gene, in crossing with normal rice.

4. In mutant strain, rudimentary glumes and sterile glumes were normal, but lemmas were thin,
long and leafy with 7-9 nerves as compared with 5 nerves of normal lemma. Paleas were imperfectly
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developed showing thin, upright, membraneous structure like ligule. Lemma and palea did not join
closely each other as normal unhulled rice, because of their morphological disproportion.

5. Various degrees of degeneration and malformation of pistil were observed, bout not much
severe malformation such as pollination or fertilization was prevented. A decreased number of
anthers per floret was observed in almost all florets. Imperfectly developed anthers were also
observed, but the pollen fertility was high with about 90 per cent in most anthers. It was considered
that the low seed setting was based on the failure of pollination and fertilization which were caused
by a decreased number of anthers and failure of dehiscent anthers. It was supposed that the failure
of dehiscent anthers derived from exposure to outer environment and drying without closing by lemma
and palea. This situation also affected badly the development of fertilized ovary and the thickening
growth of kernels.

Res. Bull. Fac. Agr. Gifu Univ. (48)1 —13, 1983.
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hikari and its mutant strain at 2 week
after seeding (Mean + S. D.)

Mutant Minehikari
Plant height (cm) 13.2+2.9 12.5+2.4
Leaf age 4.0+0.3** 3.7+0.3

» + [ Significant at the 1 % level
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Fig. 1. Transition of leaf age of main culm in
Minehikari and its mutant strain.
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Table 1. Yielding components and relative characteristics in Minehikari and
its mutant strain (Mean + S. D.)

Significance test

Characteristics Mutant  Minehikari Equality of Difference
variance  between mean

Number of culm per plant 21.4+3.6 15.8%3.5 S s
Number of ear per plant 15.2+3.2 8.9+1.8 D *x
Number of productive tiller per plant 8.4+1.1 8.5+1.4 S NS
Number of delayed tiller per plant 8.0+2.6 0.6+1.3 D *x
Culm length (cm) 61.6t1.7 61.2+2.1 S NS
Ear length (cm) . 20.6*+0.5 18.5+0.5 S **
Number of primary branch per ear 6.9£0.5 7.1+0.4 S NS
Number of degenerated primary branch per ear 0.3+0.2 0.1x0.1 S *
Number of spikelet per ear 66.9+5.8 70.6%6.0 S NS
Number of degenerated spikelet per ear 9.4%1.6 3.5+0.9 S .
Seed setting (%) 3.0£1.6 92.3+12.4 D *x
Length of kernel (mm) 4.9+0.5 5.1+0.2 D NS
Width of kernel (mm) 1.6+0.2 2.9+0.1 D **
Thickness of kernel (mm) 1.8+0.2 2.1+£0.1 D s
Weigth of paddy rice (mg) 11.1£3.0 27.6%0.7 D s
Weigth of brown rice (mg) 8.6+2.3 22.6+0.6 D .
Weigth of unhulled rice per plant (g) 1.4+0.2 14.5%2.6 D s
Weigth of straw per plant (g) 29.8+5.3 16.3+2.9 D s
Total dry matter per plant (g) 31.1£5.5 30.6*4.5 S NS
Grain-Straw ratio 0.05+0.01 0.89+0.09 D *x
S : Denotes the same variance, D : Denotes significant difference in variance.

+, == Denotes significance at the 5 9% and 1 % level, respectively.
NS : Denotes no significance. :
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Explanation of plate

Plate 1. Unhulled rice and brown rice.
a : Unhulled rice of the mutant, b : Brown rice of the mutant, ¢ : Brown rice of
Minehikari, d : Unhulled rice of Minehikari.
Plate 2. Awned spikelets. a : Kumamoto-zairai (Native variety), b : F, (Mutant x
Kumamoto-zairai).
Plate 3. A tipical spikelet of the mutant having two elongated and multi-veined lemmas.
1, : First lemma, I, : Second lemma.
Plate 4-11. Floral organs of the mutant strain which have two florets in one spikelet. First and
second lemmas were removed.
Plate 4. A tipical floral organs which have thin and membraneous paleas and reduced
number of anthers.
Plate 5. A floret having paleas which were generated at different site from usual.
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Plate 6. Spikelet having no stamen and multi-stigmas in first floret.
Plate 7. Spikelet having degenerated second floret.

Plate 8. Florets having degenerated pistil.

Plate 9. Florets having severely degenerated pistil and stamen.

Plate 10. Floret having enlarged ovary.
Plate 11. Floret having enlarged special tissue.
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12. Spikelets having vegetative proliferation.
Plate 13. Spikelets having an adventitious root which
have initiated at the base of spikelet.

Plate 14. Ripened kernel on the elongated rachilla.
Plate 15. A spikelet having two ripened kernels.
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Fig. 5. The diagram of a perfect spikelet model having bi-florets constituion.
rg,, rg, : First and second rudimentary glume. g, g, : First and second
steril glume. f,, f, : First (lower) floret and second (upper) floret.
1,, I, : First and second lemma. p,, p. : First and second palea. lo,, lo,
: Lodicles of the first and second florets. s, s; : Stamens of the first
and second florets. pi,, pi; : Pistils of the first and second florets.
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D E F

Fig. 6. The diagrams of the model of a spikelet having bi-and tri-florets constitution observed
in the mutant strain.
A : The model of the spikelet in Plate 4.
B : The model of the pikelet having malformed pistil and,/or stamen.
C : The model of the spikelet having two or more paleas.
D : The model of the spikelet having two or more paleas and degenerated pistil and,~
or stamen.
E : The model of the spikelet having degenerated lower floret.
F : The model of the spikelet having tri-florets constitution.
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