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Summary

Morphological and physiological studies were made on the growth feature of seminal roots in
rice seedlings. The root coilings were found in many varieties and strains grown in distilled water.
In order to make clear the reason for root coiling, the varietal difference of the incidence of root
coiling and the physiological effects of the concentration level of culture solution and STS,
inhibitor of ethylene action, on the root elongation and root coiling were examined using 118
varieties from Indica type, Japonica type and Japonica-Indica hybrid as experimental materials.
The rice seedlings were grown in distilled water for 7 days at 25°C in the dark.

(1) The mean incidence of root coiling was 22.5 % in Japonica type, 2.2 % in Indica type and
1.1 9% in Japonica-Indica hybrid.

(2) The seminal root started coiling on the 2nd day after the germination and continued
coiling till the 4th day. After that it elongated straightly again. As the seminal roots produced
coiling in Japonica type varieties, the elongation of seminal roots was inhibited, while the growth
of coleoptile and 1st leaf sheath of plumule was promoted, and the respiratory rate of these seminal
roots was higher than that of non-coiled roots.

(3) The incidence of root coiling was reduced by absortion of STS in Japonica type varieties.
The effects of endogenous ethylene on the growth of seminal roots were considerably different
among varieties; ethylene promorted the root elongation in Indica type varieties and inhibited it in
Japonica type varieties.

{(4) The length of seminal roots grown in the Kasugai-solution became shorter as the culture
solution concentrated. The root length of Indica type and Japonica-Indica hybrid varieties which
showed the low incidence of root coiling was extremely short.

These results suggest that seminal roots of rice seedlings are induced coiling by the action of
endgenous ethylene, and that the incidence of root coiling depends on both the production of
endogenous ethylene and the susceptibility to ethylene of each variety. Further, the character of
translocation of endsperm reserves may also infuluence the occurrence of root coiling.
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Table 1 The incidence of root coiling of seminal roof.
Type Cocl)lmg Cultivar name
(%)
0 Kahou, Sawanishiki, Shinzan
1—5  Aikoku, Eikou, Fujisaka 5, Hatsushimo, Hikari, Kuroine, Mansaku, Nourin 12,
Nourin 18, Nourin 25, Takenari
6 —10 Akage, Araki, Benkei, Bouzu, Fukunishiki,Kamenoo, Nourin 1, Nourin 21, Sen-
bon asahi, Shiratama, Shirazasa, Shiroine, Surugawase
11—15  Akiji, Asahi, Ginbouzu, Hamaminori, Houkoku, Ishijiro, Kameji, Manryou,Miya-
ko, Nagiho Nourin 8, Takara
16—20 Daiba, Hatsunishiki, Mitsui
Japonica 21—25  Asahikari, Asominori, Kodama, Nourin 10, Uzushio, Yomohikari
26—30 Yamakogane
31—35 Chigomasari, Chiyohikari, Houyoku, Ipponwase
36-—40 Biwanishiki, Hatsuhinode, Koshijiwase, Sekitori
41—45  Ariake, Nourin 23, Omachi, Wakaba
51—55 Bungo, Kokumasari, Nourin 22, Toyotama
56—60  Koshihibiki
61—65  Shiranui, Rikuu 132, Sen-ichi
76—80  Azegosi, Fukubouzu, Saikai 157
Japonica- 0 Suwon 262, Suwon 287, Tongil, Josengtongil, Yushin
Indica 1-—5 Milyang 23, Suwon 258
hybrid 6 —10 Milyang 21
0 Asekamandi, Assam 4, Khaohom, Palawan, Siemehian
Indica 1—5 BG 34—11, Bodatmayang, Jaya, Kumari, Silewah, Taiching native 1, Varylava
6 —10 SML 6802/1, Pairentao, IR 944
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Fig. 1 Relationship between individual and population mean of 118

cultivars in the incidence of root coiling of seminal roots
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Table 2 Relative growth rate, top-root ratio and respiratory rate in root-coiling rice seedling.

Days after germination 2 3 4 5 6 7
plumule normal 0.58 0.55 0.38 0.42 0.34
RGR coiling 0.50 0.80 0.40 0.33 0.32
seminal root normal 0.61 0.39 0.21 0.15 0.15
coiling 0.54 0.37 0.18 0.11 0.08
T/R ratio no'rr‘nal 0.88 0.85 0.95 1.15 1.17 1.34
coiling 0.92 0.94 1.26 1.44 1.32 1.69
Respiratory rate no.rr.nal 3.85 2.95 2.65 2.05 1.08 -
coiling 3.75 3.20 3.15 2.53 2.15 -

Respiratory rate (CO,mg/g/hr)
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Table 3 ~Effect of silver tiosulphate on the growth and root coiling of
rice seedling grown in distilled water.

Coiling (%) Plant height(%) Root length(%)

T
ype Control STS  STS/Control STS/Control
Coil-H 58 g** 93 133**
Japonica Coil-M 25 3* 99 120**
© Coil-L 6 0*> 89 96
Japonica-Inoica
hybrid 0 0 95 96
Indica 0 0 94 91*

* xk

, Significant at 5 and 1 % levels, respectively.
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