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Genetical and physiological studies on the dwarf
mutants of rice plants (Oryza sativa L.)

II. Effect of auxin to dwarf rice plants

Eiji Tsuzuki and Tsutsumi Nagamatsu
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Table 1,

Effects of auxin to elongation of coleoptile in dwarf rice plants.
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Daikoku | ™ g2 oty

Waisei-
shirasasa

Norin
No. 18

Kotake-
tamanishiki

Tankan-

shirasasa Bunketsu-to

Control 8.141.0

12.9+1.0 112.2+1.0

15.5+0.9 | 13.5+0.7 |15.4+1.5 15.941.7

IAA (10 ppm) 10.&%.2

(102> (126)

13.141. 4 |15.440.9%*% 15,44+1.3

128%1.2
(9%

17.94 1. 1%%% 15.0+1. 8

C 99 (116) (94)

11. 44 4. 0%%¥
(141 ( 98)

NAA (10 ppm) (125)

12.740.9 [15. 241, 3%*¥| 17. 64 1. 8¥% 14.5-+0.9* |20. 24 1. 2%**

15.441. 4
97

(107) (131

(114)

#xk . Significant at 0.1 % level,
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Fig. 1. Angles between laminae and sheaths
in excised leaves after floating on
distilled water for 48 hours.
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Ratio of increase over the control (%)

Fig. 2,

Ratio of increase over the control (%)
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Fig. 3. Angles between laminae and sheath in excised rice leaves
after floating on various NAA concentrations for 48 hours,
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Table 2, Effects of plant growth hormones to Lamina joint in
dwarf rice plants.

Indoleacetic acid (ppm) Naphthalen acetic acid (ppm)
Cont. 1 10 100 1 10 100

Daikoku 2628 | 0Et| Gy | (o | aiy | aey | ey
‘Waisei-shirasasa 37+ 9 ?‘%};—33 ?%%%1 é?i;g 2?5;2 ?é‘?_gl 22415%4
Tankan-shirasasa 85410 2?6%;9 1?(1) i%%s ?gé;é ??;__1 %O 1%;—%8 1?}%2;6
Kotake-tamanishiki 85+11 E’fé—g;i iy 248%0 2?5@%0 12?;—3;1 Kgé—gl
new | %20| DI Gl wew] e 10
Norin No. 1 i | DL | e eis 9 ety s | 1

( ); Ratio to the controls,

Table 3, Effects of NAA treatment and decapitation of tillering of
dwarf rice plant “Bunketsu-to”,

.| Diameter of
Culm length | Ear length No. of ear N:f o;f! n;i;::;g culm
(em) (cm) per p (mm)
Cont, 31.3 10.1 32.0 16.0 0.15
Bunketsu-to NAA 40. 7(130)* 11. 8(117) 33. 8(104)* 20.8(130) 0. 15(120)
Decapit. 52.7(168) 16.9(167) — 54.7(342) 0.30(200)
Cont, 61.3 16.8 3.7 92.5 0.34
Norin No. 18 | NAA 58.8( 96) 17.2(102) 3.7¢100) 94,0(102) 0.36(106)
Decapit. 60.5¢ 99 20.9(124) — 144. 1(156) 0.42(124)

*; Ratio increased over the control plants of treated ones. NAA ; Naphthalen acetic
acid, Decapit.; Decapitation,
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Summary

Effects of auxin to dwarf mutants of rice plants (Oryza sativa L.) were examined by the
measurement of length in coleoptile and by the increment of angle between laminae and sheaths

of excised leaves in rice plant,

In order to investigate the effect of auxin to coleoptile of dwarf rice plants, seeds of these

varieties were soaked in auxin solution and distilled water, and sown on 0.6% agar.

After

growth in the dark for 6 days at 30°C the coleoptile length was measured.
From measurement of angles between laminae and sheaths in excised leaves floated on

distilled water, it is suggested that level of endogenous auxin was higher in normal than in
dwarf rice plants,

There were differences among the dwarf types in response to auxin.” Namely, Daikoku,
Bunketsu-to and Waisei-shirasasa responded more to IAA (Indole acetic acid) than other dwarf
types in both treaments described above, Bunketsu-to and Waisei-shirasasa showed especially
a great response to NAA (Napthalen acetic acid) in both treatments, Daikoku showed a great
response to NAA in length of coleoptile, but did not in lamina joint test. Other dwarf types
and normal type are small in response to auxin including both ireatments., Bunketsu-to showed
a striking elongation of a main culm by the decapitation of tiller and by the treatment with
NAA spray. From these results, it is supposed that the action of dwarf gene in Bunketsu-to
is closely connected with development of tiller and with auxin metabolism,
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Appendix
Researchers Origin Species or strains (E{ﬁnmt Eg%)

Parnell et al. (1922) — — 71 (cm) |Single recessive
Sugimot (1923) Natural mutation Dominant type 74 (cm) {Single dominant
Sugimot (1923) Natural mutation Recessive type 67 (cm) [Single recessive
Nakatomi (1923) Natural mutation Daikoku 1 48 (cm) —
Nakatomi (1923) Natural mutation Daikoku 2 42 (cm) —
Nakatomi (1923) Natural mutation Daikoku 3 60 (em) —
Akemine (1925) Natural mutation Ebisu 69 (cm) |Single recessive
Akemine (1925) Natural mutation Daikoku 42 (cm) ISingle recessive
Akemine (1925) F, segregation Koo-daikiku 22 (cm) Double recessive
Nagai (1926) Reversible mutation] Reversible mutation —_ Single recessive
Nagai (1926) Natural mutation Compact panicle mutant — Single recessive
Kato (1926) — Daikoku-ine — Single recessive
Ishikawa (1926)* — Bonsai-ine —_ Single recessive
Ishikawa (1926)* — Daikoku bonsai-ine Double recessive
Yamaguchi (1931)* — Murasaki wai-to — Single recessive
Kadam (1932) Natural mutation —_ 50-60 (cm) —
Ramiah (1933) — T 282 63 (cm) Single recessive
Jones (1933) — Daikoku-ine 39-43 (cm) |Single recessive
Miyazawa (1934) — Oshoku-ine — Single recessive
Miyazawa (1934) — Tankan-ine — Single recessive
Adachi (1935) Natural mutation —_ 22 (em) —
Piacco (1935)* Natural mutation Nano 45-50 (em) —
Imai (1935) Natural mutation — 60 (cm) |Single recessive
Sakai (1937) Natural mutation Bunketsu wai-to — —
Kadam (1937) Natural mutation d - i - Single recessive
Kadam (1937) Natural mutation d — Single recessive
Kadam (1937) Natural mutation d — Single recessive
Kadam (1937) Natural mutation d — Single recessive
Kadam (1937) Natural mutation d ’ — Single recessive
Morinaga et al, (1942)|Natural mutation Funen goku waisei 25 (em) —
Jodon et al. (1943) |Natural mutation Grassy dwarf — Single recessive
Jodon et al, (1943) |Natural mutation Thickset dwarf — Single recessive
Jodon et al, (1943) Natural mutation Double recessive dwarf — Double recessive
Uchida (1947) Natural mutation Omoto 30 (cm) Single recessive
Jones (1952) Natural mutation Short internode —_ —
Jodon (1957) Natural mutation Dwarf d Single recessive
Buiany et al. (1959) [Natural mutation Profuse tillering — Single recessive
Oryoji (1936) Artificial mutation | Miniature type 22 (cm) |Single recessive
Ramiah ( — ) Artificial mutation — — Single recessive
Jones (1952) Artificial mutation | Short statue — —
Beachell (1957) Artificial mutation — 12-14 (inch) —
Chang (1959) Artificial mutation — — Single recessive

*; cited from

Nakayama (1939).



Explanation of plate 1

Adult plants in dwarf mutants of rice plants,
1. Daikoku

. Chokei-daikoku

. Waisei-shirasasa

. Tankan-shirasasa

Kotake-tamanishiki

Bunketsu-to

Kikei-ban-shinriki

Shinkane-aikoku

. Norin No. 18
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