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Variability of Germination Characteristics of Seeds in Rice (Oryza sativa L.)
Cultivars and Ecospecies at High and Low Temperature Regimes

Hiroshi IKARASHI and Takeo SASAHARA®
University Farm and *Laboratory of Crop Breeding, Faculty of Agriculture,
Yamagata University, Tsuruoka 997, Japan.
(Received September 1, 1989)

Summary

Viviparity of rice seeds about three months after harvesting was examined under different water-

temperature conditions of 30, 20 and 15C by using 42 japonica cultivars, 14 indica cultivars, 14 javanica

cultivars and 3 synthesized big grain strains. Many japonica cultivars constituted a group independent on

time and temperature (A group) and/or a group dependent on time (B group) for germination while all the

javanica cultivars belonged to the A group. Contrastingly, the indica cultivars constituted a temperature-re-

quirement group (C group) for germination. Furthermore, there existed some japonica and indica cultivars

which showed more or less dormancy or poor germination. Germination characteristics of rice seeds under

extremely low water-temperature conditions, i. e. 12, 11, 10 and 9C were examined by using 40 japonica cul-

tivars, 13 indica cultivars, 13 javanica cultivars, and 2 synthesized big grain strains. Sixteen japonica culti-

vars germinated at 9C, but only 2 indica and 6 javanica cultivars did respectively. Many japonica and java-

nica cultivars showed the limiting temperature for fifty percentage germination (=LTs) below 12°C, but a

few indica cultivars did.
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Table 1. Cumulative temperatures in viviparity experiments.

Temperature Days after incubation
() 5 9 11 20 23 28 33 38 44
30 150 270
20 220 320 400
15 345 420 495 570 660

St s

Fig. 1. Sample-panicles for evaluation of viviparity.
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. Non or very poor
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30°C 20°C 15%€ Incubation temperature
Fig. 2-1. Varietal variations in germination under

different temperatures.
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CHOUKOUTOU

“ CALROSE
44 Days after incubation

11 16 20 28 33 38
30°C 20°C 15°C Incubation temperature
Fig. 2-2. Varietal variations in germination under

different temperatures.
See Fig. 2-1 for evaluation value of ger-
mination.
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Fig. 3. Varietal variations in germination under
different temperatures.
See Fig.2-1 for evaluation value of ger-

mination.
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Fig. 4. Varietal variations in germination under

28 33 38
15°C
different temperatues.

See Fig.2-1 for evaluation value of ger-
mination.
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Table 2-1. Classification of viviparity under different temperatures of incubation.

209

Germination Independent Time Temperature Dormancy and
characteri- group dependent dependent non or poor
stics and group group and germination
ecospecies weak group
dormancy
ey (B) © (D)
Model of germi-
nation [ i v ] P Q. .- S
japonica A, IWATE-KURUMI-WASE B; YASUMURA D, JAEKEON
TA-SENSHOU SOMEWAKE SENSHOU
HATTATSU YONESHIRO SANKANKA
AIKOKU 20 KAMENOO
KOJOUNISHIKI RIKUU 132
SHINRIKI-ASAHI
CHOUKOUTOU

Model of germi-

nation

japonica

A, NOURIN 16
NOURIN 22
NAKATE-SHINSENBON
TAMANISHIKI
SHINRIKI
ZOUSAN 1
MIYAKO

] p——

D, SEKITORI
FUURENBOUZU
KAME]JI
HAMA-ASAHI
NOURIN 41
KAGOSHIMA-

HAKAMURI 1
ZUIHOU
GOHYAKUMANGOKU
AO-KAN
KAIRYOUSHINKOU
GAISEN-MOCHI
HOURYUU

Model of germi-

nation

japonica

o ] e

A; KOGANENISHIKI
OBANAZAWA 6
SHINKOU
JOUSHUU
ASAHI
SEN-ICHI
ISHIJIRO
CALROSE

NOTE : Model of germination is a diagramatic representation of Fig. 2 to 4.

209
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Table 2-2. Classification of viviparity under different temperatures of incudation.

Model of germi-

nation A
mdica A; KINANGDANG ITIM C; KANNONSEN-"
DOUJINKYOU GAIYA DHAN
TOSAR
DEE-GEO-
WOO-GEN
IR 8
TAICHUNG
NATIVE 1
KONANSEN
BRITISH
HONDURAS
CREOLE
Model of germi-
nation B e e
indica D, JOSAENG TONG-IL
AKAMAI
PANBIRA
AMBAR
MILYANG 23
Model of germi-
nation
javanica A, SESIA

SENATORE NOVELLI 19
RINNATTO 7616

STIRPE 136 ANTHOCYANE
KURAKURU

ARBORIO

ALLORIO

STIRPE 136

ARDITANE

S.82

RIZZOTTO

LADY WRIGHT

Model of germi-

nation = i f—
javanica A, LOMELTO C, BLUEBELLE
Synthesiged BG-1

big grain BG-2

strain BG-4

210
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(Limiting temperature for 50% germination=LTs, %3 DIREPVLELHFE L, Tabled TiX>12CE LTHHE
ROFAEAN3) ELTEhEEL L CREELSEL L7z, ZO&%E, 12CLLET LT ICRBERLNL5
(Tabled). MPRREFIX12, 11, 10BLXTITCHARXTH 5 ffilx, 4~ FEGAETIZ JOSAENG TONG-IL, AMBAR,
7275, 12CTRFE Lo omBEIdRFO/-012CLL L MILYANG 23, PANBIRA T& V), Y+ 7® GH TiX

Table 3. Varietal responses to limiting temperature for germination.

Temperature (t) Evaluation of
mean (%) germination percentage

12 11 10 9 12 11 10 9 Sum
(faponica)
1. KAMENOO 91 43 21 4 5 3 2 1 11
2. KAME]I 84 20 0 0 5 2 0 0 7
3. RIKUU 132 93 34 21 58 5 2 2 3 12
4. ASAHI 84 62 30 0 5 4 2 0 11
5. SENSHOU 70 23 42 6 4 2 3 1 10
6. SOMEWAKE 88 69 31 5 5 4 2 1 12
7. JOUSHUU 89 55 70 29 5 3 4 2 14
8. SEN-ICHI 90 29 61 0 5 2 4 0 11
9. GAISEN-MOCHI 51 0 4 0 3 0 1 0 4
10. SANKANKA 69 37 5 10 4 2 1 1 8
11. SHINRIKI 77 71 39 0 4 4 2 0 10
12. AIKOKU 20 99 47 16 5 3 1 9
13. TAMANISHIKI 80 90 70 0 5 5 4 0 14
14. SHINRIKI-ASAHI 75 21 18 0 4 2 1 0 7
15. NOURIN 22 78 20 10 0 4 2 1 0 7
16. KOGANENISHIKI 99 45 22 0 5 3 2 0 10
17. ZUIHOU 21 32 0 0 2 2 0 0 4
18. GOHYAKUMANGOKU 82 0 3 1 5 0 1 1 7
19. NAKATESHINSENBON 96 69 38 0 5 4 2 0 11
20. ZOUSAN 1 71 82 8 6 4 5 1 1 11
21. HATTATSU 83 58 60 16 5 3 4 1 13
22. SHINKOU 99 75 3 0 5 4 1 0 10
23. JAEKEON 98 83 68 3 5 5 4 1 15
24. YONESHIRO 24 0 11 5 2 0 1 1 4
25. NOURIN 41 87 31 44 24 5 2 3 2 12
26. NOURIN 16 81 13 0 0 5 1 0 0 6
27. IWATE-KURUMI-WASE 91 97 61 1 5 5 4 1 15
28. KAGOSHIMA-HAKAMURI 1 93 82 49 0 5 5 4 0 14
29. TA-SENSHOU 69 45 18 0 4 3 1 0 8
30. KOJOUNISHIKI 85 24 20 8 5 2 2 1 10
31. FUURENBOUZU 80 19 10 0 5 1 1 0 7
32. KAIRYOUSHINKOU 75 0 0 1 4 0 0 1 5
33. YASUMURA 88 0 0 3 5 0 0 1 6
34. AO-KAN 90 0 0 1 5 0 0 1 6
35. MIYAKO 96 27 14 0 5 2 1 0 8
36. ISHIJIRO 96 66 44 0 5 4 3 0 12
37. HOURYUU 82 5 10 0 5 1 1 0 7
38. HAMA-ASAHI 53 0 0 3 0 0 3
39. CHOUKOUTOU 100 100 99 0 5 5 5 0 15
40. CALROSE 91 32 5 2 7

Mean 81 40 26 5
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Table 3. (Continued)
(indica)
41. TAICHUNG NATIVE 1 82 0 0 0 5 0 0 0 5
42. DOUJINKYOU 85 0 0 1 5 0 0 1 6
43. JOSAENG TONG-IL 18 0 2 0 1 0 1 0 2
44. AMBAR 7 0 0 0 1 0 0 0 i |
45. KANNONSEN 99 38 0 0 5 2 0 0 7
46. KINANGDANG ITIM 44 11 18 4 3 1 1 1 6
47. MAO-ZU-TAO 41 0 0 3 0 0 3
48. KONANSEN 90 0 0 0 5 0 0 0 5
49. DEE-GEO-WOO-GEN 92 0 0 0 5 0 0 0 5
50. AKAMAI 94 0 4 0 5 0 1 0 6
51. MILYANG 23 0 0 0 0 0 0 0 0 0
52. PANBIRA 0 0 0 0 0 0 0 0 0
53. BRITISH HONDURAS CREOLE 73 38 77 0 4 2 4 0 10
Mean 56 7 8 0
(javanica)
54. BLUEBELLE 78 30 41 0 4 2 3 0 9
55. SENATORE NOVELLI 19 84 33 33 8 5 2 2 1 10
56. RINNATTO 7616 87 6 0 0 5 1 0 0 6
57. STIRPE 136 ANTHOCYANE 91 27 19 0 5 2 1 0 8
58. LOMELTO 36 1 0 2 2 1 0 1 4
59. ALLORIO 78 18 17 12 4 1 1 1 7
60. S.82 83 19 13 0 5 1 1 0 7
61. STIRPE 136 92 10 3 0 5 1 1 0 7
62. ARDITANE 96 31 9 0 5 2 1 0 8
63. LADY WRIGHT 97 3 12 0 5 1 1 0 7
64. KURAKURU 91 37 5 0 5 2 1 0 8
65. ARBORIO 88 42 25 2 5 3 2 1 11
66. RIZZOTTO 88 42 27 2, 5 3 2 1 11
Mean 84 23 16 2
(Synthesized large grain strain)
67. BG-2 68 47 20 9 4 3 2 1 10
68. BG-4 85 49 40 0 5 3 3 0 11
Mean 77 48 30 5
LOMELTO #°Z Qi hr. 4 ¥ FRIB X —EESTIRIZ, 11, 10CIKBY 2EFEIHVRTE

Y ¥ 7RD% L O5FEIZI2CIC LT 2R L. —H,
HABGEOR T, WELI X UP2CLUET
LTs % B ERONLMFETH 525, HARGIEL,
12~10TCIZ LTs 2 AT HMEIIL L A LTz, %
B, HARBGHEORETIRZFIZITIIBWTYH LTw &
2, 12CICBVTH LTe e olz. SHIZT TR
fu#E® BLUEBELLE & 4 > F# 5 f&c BRITISH HON-
DURAS CREOLE $12CIZBWT LTs &% o7-25¢ 3
IZ10CICBWVT D LT &7 5 72O TIOTHIFICAHTE &
7.
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Table 4. Classification of rice cultivars by limiting temperature for germination.
Limiting temperature for fifty percentage germination (LT5,) (C)
>12 12 11 10
japonica ZUIHOU KAME]JI KAMENOO SENSHOU
YONESHIRO GAISEN-MOCHI ASAHI JOUSHUU
SANKANKA SOMEWAKE SEN-ICHI
SHINRIKI-ASAHI SHINRIKI TAMANISHIKI
NOURIN 22 AIKOKU 20 HATTATSU
GOHYAKUMANGOKU KOGANENISHIKI JAEKEON
NOURIN 16 NAKATESHINSENBON NOURIN 41
KOJOUNISHIKI ZOUSAN 1 IWATE-KURUMI-WASE
FUURENBOUZU SHINKOU KAGOSHIMA-HAKAMURI 1
KAIRYOUSHINKOU TA-SENSHOU ISHIJIRO
YASUMURA CHOUKOUTOU
AO-KAN RIKUU 132*
MIYAKO
HOURYUU
HAMA-ASAHI
CALROSE
indica JOSAENG TONG-IL TAICHUNG NATIVE 1 BRITISH HONDURAS
AMBAR DOUJINKYOU CREOLE*
MILYANG 23 KANNONSEN
PANBIRA KINANGDANG ITIM
MAO-ZU-TAO
GEE-GEO-WOO-GEN
AKAMAI
javanica LOMELTO SENATORE NOVELLI ARBORIO BLUEBELLE*
(Incluging big 19 RIZZOTTO BG-4
grain strain) RINNATTO BG-2
STIRPE 136
ANTHOCYANE
ALLORIO
S. 82
STIRPE 136
ARDITANE
LADY WRIGHT
KURAKURU

* RIKUU 132 showed LTsg at 9C.

BRITESH HONDURAS CREOLE and BLUEBELLE showed also LTso at12 C.

% =

BRI BT 51985F DB A M AT OB FHRET
R84, 9AL - F - THORSRRIZENZENSS,
26, 23CThh, BEKBIZZFNAFNIS, 16, 14TTH
B, H5T, 25~30CDmEHB? CTix, il - AREHE
DFERFHOBEHF BT 5 DI R RIREEAS & 9
ZBbhs.

AEERTI, WBERES X OCNBEREMICHT 54 D0

CRFORIENY - HBEShIz. TDH L, ABED
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Table 5. Principal component analysis for seed ger-
mination under a range of limiting temper-
atures for germination.

W7-B#iE, 30CIX 9 HE OREEIBEE270C L b, 20T
X11H B ?220CIX B X U15CRX D245C X D A5563E 1%
BIFCh o7, Fhik, TOBORFIIHL LFERE

(japonica)
FES—— i HKELZVWEEAETAERONE. —F, 1~ FEI
dideeer g Fineipa’ compouent RED C Bid, BAMSEO D BEL I3 RS
a ! : 3 PERTRAAS, Co B L D 20CRIC B TRRRFAALF
Factor 12(TC) 0.669 0.120 0.734 BETHL. 72751, ShbOREHRIZISCO LS ik
loadings 11 0.843 —0.336 —0.224 8 <14 TEHE AT JATE SE 7% 3 S
10 0.877 0.061 —0.318 i T ‘iafffii @&)T%,u.fﬁ)z,’%mjb%ﬁ?s%b‘f
9 0.155 0.965 —0.149 Thb. SO &, EEERTICOATD A v FRIG
R AR T CRESAILT T 5 L fk0mA L
contribution (%) 48.78 75.36 93.15 —HF B RARB LYYy VRGO A, B
T/ A HRKRIEE S 2mEEEREOR, LA
1,
.3
.25
— .7
.32 o 018 |
33,34 30
.24 ol0 .0 .1 .21
5 P 23,27
o
L 1 | ] 20 1 1 ] Iz,
.33 .9 .25 .31 .35 .37.8
® 31012 go 19 36
17 13
° 14,15 029 _13.22‘4 o ® .28,39

Fig. 5. Scatter diagram of the japonica cultivars on a plane defined by the first and second principal

components.
See Table 3 for cultivar number.
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OCHEHED 2 MEFATFIIBTAIOH I D LD LHBIC
LBHLERLNS.

AKARDOET OEIRIRIZ BT B FHHFICOWVTIE, fREY
X5 CICBWTHRFENFTEETH S EHE LTV,
18% DRFXRZHHDICI2HEPUETH 7. LI L,
COL) EMBEORFNEARIIEROER S5 it
WY LOBEIPOTIETERTALEIILRNTHS ).
51, HEHOBHAIIERNICIZ0% D LD b
BOUPELEIN, Zhr BRICTHEERERD L S 12
B 2 RIB IS BT LTew LLEERIFRFIRRE &
RADOBZUTHAH. ZD LD it iilil-TKiRE,
SHEREZEUCI2ZCULTHBERDLIENTES.
CORER, EHNBAPLORERTHY, K4
B8 ~10C R FBFMFRE L T oM mEH AR
ML LCIOCICBW T ERER»HE L 25 L T5
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