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Table 1. Varietal differences of germinability at low temperature
' i |

No. Varieties Hflaa(zi;ng l(i(ig%rz;i?sf Matur*it}—: tefx1p - ‘.Peii)g'f,mjﬂ‘mel:\;(r){ dozfys Ger?‘
hulled rice A B mn 4ays o germ. coedt.

1 Norin 33 7.12 2.31 25.5 277 995 399 | 2496

2 . Norin 11 14 2.09 26.8 . 286 98.0 | 3.8 = 2551

3 Norin 15 18 2.16 283 266 975 | 497 22,87

4 * Norin 19 23 2.96 284 | 254 99.5 1 396 | 25.3

5 * Norin 20 2 217 28.5 25.9 98.0 | 518 , 1893

6 ; Wasenishiki 30 2.33 277 1 244 99.0 | 434 2285

7 Kanmasari 22 211 28.5 259 ¢ 1000 395 . 2536

8 | Wasebozu ' 27 232 . 281 w47 94.0 5.58 ‘ 16.85

¢ Norin 34 ‘ 25 | 267 0 286 . 250 © 985 1 508 | 19.40

10| Anzaiakage 2 23 240 98 .4 254 ° 1000 383 [ 2616
11 Shirayuki |2 220 285 259 . 985 586 | 1683
192 J Kitaminori , 23 J 2,52 284 254 ' 995 ‘ 393 | 25.36
13, Bom 6 B0 256 27 L2440 990 1 359 | 2762
14 Hokuto 28 262 278 247 1 995 | 323 | 30.83
15  Shinsetsu os0 ) zas 27 1 244 | 970 " 496 | 1963
16 Hatsutokachi ! 21 j 227 0 286 261 0990 390 2539
17 Mimasari 300 0 2.64 277 244 7 1000 ¢ 399 25.07
18 . Eiko 29 2.74 27.9 24.6 1000 4904 | 2027
19 [ Toyohikari 27 2 2.31 28.1 247 100.0 J\ 4,79 i 20.90
20 | Thuriwase 22 ) 268 L 85 25.9 95 | 312 31.96
21 | Kitamiakage 1 | 29 L6209 246 990 1 371 | 2674
22 | Hashiribora [ 30 264 27.7 244 705 476 | 1633
23 Joiku 167 ; 2 ] 224 1278 24.7 9.0 | 5.82 ( 16.61
24 Fukuyuki 2600 287 284 249 5 000 | 419 | 2388
25 ' Sasahonami -} 20 ze2 0 286 5 261 - 960 . 512 | 18.79
26 Hokkai 116 ‘ 23 / 255 284 254 04.0 | 470 ; 19.83
27 ' Hokkai 95 S0 189 | 286 28.1 98.5 1 495 | 19.92
28 ¢ Shiokari 27 236 281 247 - 995 L 463 | 2152
29 Waseshiroke 24 245 85 253 1000 | 3.71 ; 26.96
30 | Hayayuki o 2 28.6 265 975 | 330 | 872
31 Uryu 9| 236 28.4 254 0 995 | 422 | 2358
32 | Kiyokaze 18 212 28.3 266 995 423 | 2355
33 Teruminori 22 2.49 28.5 259 100.0 ’ 405 | 2482
34 | Horyu 29 L oum 27.9 246 95 | 572 | 172
35 Hokusetsu 29 2.50 27.9 24.6 000 1 403, 2492
36 Himehonami 27 2.36 28.1 24.7 96.5 545 1+ 17.72
37 Yukara 8. 1 2,39 26.9 24 4 99.0 } 451 | 2198
38 | Hokkai 104 7.5 2,50 28.6 25.0 990 | 4.69 21.13
39 | Sakigake 24 2,01 28.5 25.3 995 | 28 . 3518
40 | Ishikarishiroke 23 253 28.4 25.4 98.0 ! 406 | 2417
41 Shin-ei ;8.6 2.61 25.7 237 995 | 453 | 2197
42 . Joiku 364 ‘ 5 221 25.8 23.9 96.5 | 447 ' 2165
43 Tomoemasari 8 2,24 25.4 23.4 97.0 5.07 ' 19.19
44 | Naneei 5 2,59 25.8 23.9 a5 | oass 1 2000



No.

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
6.3
64
65
66
67
63
69
70
71
72
73
74

76
77
78
79
80
81
82
83
84
85

A
B:

{h

Varieties

Hosetsu
Kachihonami
A-5
A-58
A-107
C-19
A-13
N-45
N-53
N-56
N-57
N-58
N-60
A-12
N-62
N-66
H-9
H-45
H-60
H-68
H-69
H-79
H-100
H-75
H-123
H-126
H-143
H-145
74-2
N-4
Hokuiku 42

Tokachikuromomi

Tsugaruwase 1
Wasekyoso
Tamakiwase
Kuromomi
Oibe
Minakuchiine
Chikanari
Akage

Datechikanari

for 11-30 days after heading.

e K

Heading
date

7.31
8.1
5

8. 10
11

3

10
23
13
27
17

[
8.17
19

9

9

5]

I 819
i 6
19

18

24

28

3

4

19

13

7.21

8. 18

18

17

10

17

3

9

e

for days alter heading.

!

[EIEE KRR N = R e R = A O 7

100 grains
wgt. of
hulled rice

2.68
2.29

2.86

2.15
1.35
2.52
2.19
1.99
1.94
2.23
1.30
2.49

2.31
3.10
2.08
2,40

2.45

2.59
2.25
2.20
2.20
2.85
3.04
2.47
1.89
3.25
2.66
2.49
2.45
2.00
2.46
2.68
2.04
2.64
2.61
2.83
2.64
2.57

Maturity temp.

A

27.3
26.9
25.8
25.0
24.6
26.1
25.0
24.3
241
233
24.1
257
241
23,6
251
25.1
257
23,6
257
23,6
23,7
24.1
23.1
26,1
26,0
23.6
24.1
28.6
23.7
237
241
25,0
241
26,1
25.1
26,9
26.0

26.1
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20.1
23.0
20.1
242
23.2
24.4
24.0

24.2

Per. gem.
in 10 days

100.0
99.5
98.0

84.0
73.0
93.0
40.5
89.5
93.5
96.0
46.5
94.0
97.0
94.5
96.5
98.5
98.0

97.0
97.5
99.0
99.0
100.0
95.0
96.0
81.0
73.5
99.5
99.0
95.0
90.0
96.5
91.0
97.0
90.0
97.0
100.0
92.0
67.5

No. of

mean days

to germ.

4.20
4.28
4.87
4.95
5.99
4.66
4.66
6.80
6.19
4,59
7.59
5.07
3.81
5.65
4.93
3.3
3.59
5.13
5.09
3.43
4.29
2.39
3.77
4.18
6.34
5.93
4.70
5.02
6.34
5.24
5.18
4.59
4.40
4.66
5.11
2.68
5.13

5.21

Germ.

coeff.

23.81
23.28
20,15
16.99
12.14
19.96

8.72
1318
15,17
20,95

6,15
18,55
26,02
17 04
19.65
29.63
28.92
18.92
19.16
28.87
2311
41.84
25.22
22,97
12.83
12.40
21.19
19.84
14.99
17.19
18.63
19.83
22.09
19.31
18.99
37.34
17.96

12.97
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Fig. 1. Correlation between varietal differences

of germinability at low temperature and
heading date
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Fig. 2. Correlation between varietal differences
of germinability at low temperature
and mean temperature during 10 days
after heading
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DETREIC L > TRYMES L TR ENR
WIXRTVLZOT Wea Ak 1969a), FeTEik &k 100 &
e OBRE Lo (Fig. 3), ZOBE LWL
SRBBRTH o F (r=0.275),

Yo, HIREI & 100 K & O MO BV TH R
$i3 0046 T, (&AL ¥ EIDAWETH - 72 (Fig. 4),

3 o
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¥
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N =

S/J, r=0046

T s -l 7 3 1 5 9 73 J7 2l 5 2

Heading daote (June, 371th=0)

Fig. 4. Correlation between heading date and
100 grains weight at hulled rice
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2 90% U EDEEZ AL TAA, 0% LUTDL 009
G R A SR B, SRBIZOWVTIL, 11 A USRS
Y 30°C W&z Thick 2%, TN-45] (No. 52) Ll
MIETHBANIZ 95% A EREG Ui, TN-45 iRk
BRIEOMGRIRTH B L EZ B D, SFHREDRTIX
TH-1231 (No. 69) @ 2.3 Ppyi T, fRiL TN-58
No. 56) » 759 HTH -, ZOBILRFHR T
WUT, FOfiliithzh 41.84 & 615 TH - fz, T
%{rou(@ 2 [, *Liﬁé;&ir L B0 M ofSE

% KETHRERERICE B GRS b,

Y= PORIN YN (1968 ¢, 1969 a) KM FHNED
REahfE & LT MIEREMR ) 28t Licds, AR
B EEYE < AR FEFEOR S bl s LCrgt)
iNo. 39) kLT K] (No. 83) mAB IR T3,
—H NI U ANEE & LT TR (No. 85) o &
O TR (No. 76) %5, Lo 4 i ik
vThod DR, )t]liiﬁﬁ'«:;h‘h‘Zoil:(fw“lﬁﬂcﬂl FIXT
DY TH B o5 (R 1967),  FEHVEC B Lighamic
fi43 o LR ER

PR FE - RHLOIRTREIFRBL AR 7 % MBS
H B DD b —IRIBLA AT X 2 Wil A 4 - T
D2 723 b Chizops Table 2 TH 5, Frebbil
FEE ) @ HE LB O T LR B ES B h
Teh» 1,

Table 2. Observed and expected numbers

of varieties obtained by the nor-
mal distribution

Germ. : ~ Observed ‘ Expected
coeff. i No. l % l No. %
0~ 1 o 00 0.00
2~ 3 0 o1 012
4~ 5 0 0 02 | 0.2
6~ 7 1 1.22 05 | 0.6l
8~ 9 1 122 | 10 | 122
10~11 0 o 21 | 256
12~13 5 6.10 38 463
14~15 2 2.44 6.0 7.32
16~17 10 12.20 ‘ 8.3 10.12
18~19 17 20.73 103 12.56
20~21 11 1342 | 13 | 1378
22~23 10 12.20 110 | 13.41
24~25 11 13.42 95 11.59
26~27 5 . 610 7.3 8.90
28~29 4 | 488 48 5.85
30~31 2 2.44 2.9 3.54
32~33 0 0 Lo18 1.95
34~35 1 1.22 : 0.7 0.85
36~37 1 122 0 03 1 037
38~39 0 0 Lol \ 0.12
0~41 | 1 L2200 | 000
Total var. i 82 ’ 82
22 869
p: 0.25~0.50

W, BRI RANCHESL T, IR - R
TR ooy Table 3 TH B, fots, Mok
Friziz, Wb 8%), /I (1%), B (15%), 4+ (50%),
Fik (15%), K (7%), MK (3%) &7cd X 5 ilfEidi
Aeprab iy, BRI ERER 24%, 85%, 12.2%,
46.3%, 134%, 13.4%, 36% TH 5,

X, Fig. 5 (3 1967 G fF o 1o AR IE D 0Bk
IR & oAl (1968 4REEJLN) RO 5 bl
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Table 3. A demarcation table for varietal differences of
germinability at low temperature
T -
a J b l Varieties poa ! b Varieties a b Varieties
S S — !
= 6 N-58 ' ; Tomoemasari 24 Norin 33
é ! ! (“Norin-28" ; " A-13 (“Chabo”) Teruminori
2 | ‘ dwarf) H-9 Hokusetsu
R i
> {8 i N-45 (m.m.) ‘ ; (brtitle culm) Ishikarishiroke
T ] C-19 l ‘ ) H*’f (;nn;i }‘Ia.yallm}norl ;
i (“Daikoku” long | [ ! Hokuiku 42 3 Chinkobozu 2
i 1 | | Oibe % 95 ! Norin 11
| ) empty glumes) | ‘ | Kairvo 34 = Norin 19
! | H-145 (mm) ‘ alr;.o - = orin 1¢ .
= 74-2 (m.m.) ‘ Yachiminori E Kanma}sanA
g K . | ! Maekawa Kitaminori
A Datechikanari ! | Nak hirok . .
| 13 J N-53 (“Furenbozu” a am'urds iroke Mimasari
! S ' Tamakiwase H-126 (m.m.)
dense panicle) 20 Eik . lkai hi
14 ' Tokachikuromomi - '14‘1 ° ik { Hf) all’:f)(, lh‘
15 | N-56 (m.m) oyo .1 ari ! Waseyu 1moAC i
[ Nan-ei : Hatsutokachi
16 Wasebozu | . A-5 {Ak:
. ) ‘ A5 dmu.ro) 26 Anzalakage 2
Shirayuki ; i N-57 (“Kamikawa” . X
L. i \ . A Kitamiakage 1
Hashiribozu i : tillering dwarf) .
. . ' 1 . Waseshiroke
Joiku 167 Hokkai 121
— ° ‘ ) : N-62
= A-107 (m.m.) = ! Hayamochi : ”
g e . (“Yukara” dwarf)
@ 17 Horyu S ‘ Kitanishiki . .
- . . : . Kurikaramochi
- Himehonami l 21 Shiokari i . .
'S N Yamazakimochi
o N-66 ‘ Yukara -
” 5 ‘ . Anzai 25
(“Porutogaru”) [ Hokkai 104 ° .
Tsugaruwase | Shin-ei & 2 Bozu 6
| el S 28 Hayayuki
Akage . Joiku 364 .
Kyowa ‘ 4l H-60 (m.m.)
N D e N-4 (long empty H-100 (m.m.)
18 ¢ Norin 20 ‘ glumes) Hokkaiwase
| Mashir ;
. Sasahonami | Hashirimochi Hokkaiwase 1
99
N-60 “Shinato” | Hokken 22 29 H-45 (m.m.)
22 Norin 15 .
dwarf ! W hiki Hokkaiakage
H-69 (m.m.) | [asemshilt % Hokuto
. Wasekyoso e (m.Tn.) 31 Iburiwase
=] Minakuchiine ' Kurolm.oml i ) T -
§ ; { Sohomochi ! Hashiribozu ey ‘35 S‘?k:{gake.
| 0 i , M a
Hokuiku 43 23 | Fukuyuki 25 z ;“1;“ '
Kachihonami ! Uf”yu ~123 (m.m.)
| 19 | Norin 34 | Kiyokaze
| Shinsetsu i | Hosetsu
| Hokkai 116 . H75(mm)
i |
i

| ; Hokkai 95

\

The letters m.m. in parenthesis are the simpler form for multiple marker

a: germinability at low temperature
b : germination coefficient

|
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Table 4. Varietal differences of germinability at low
temperature in so-called Phase B
} Per. of | No. of | ] [ Per ot | No. of | ] ! i Per. of | No. of .

No, 8&erm.  mean  Germ. p . erm.  mean Germ. .  germ. mean Germ.
m 10 “days to coeff. m 10 days to coeff. in 10 ‘days to  coeff.
| days germ. ) days = germ. dg\ysrik‘germ; ) ~
1 98.0 ‘ 3.16 | 31.07 27 ‘ 97.0 4.71 20.63 57 98.0 3.99 24,75
o 990 | 308 . 252 28 990 | 375 2643 0 59 960 333 2892
51 975 | 851 2797 i 29| 985 | 299 3302 . 60 880 . 592 1510
4. 980 | 24 B4.68 1 B0 1 1000 243 0 4129 6l 730 615 1212
5 : 99.0 ' 513 | 19.33 “ 313 100.0 3.47 \ 29.26 62 960 253 38.52
61 970 | 394 | 2477 | 320 990 353 . 2809 63 985 . 269 3669
70995 0 331 30.19 33 . 995 2.98 33.48 ‘ 65 99.5 4.21 23,64
8| 995 J 4.02 ‘( 24,80 34 i 93.0 | 509 19.26 66 ‘ 96.5 455 | 21.33
9 ‘ 99.5 ‘ 4.06 i 24.59 35, 99.0 3.30 30.07 67 1 98.0 3.82 25.84
100 990 | 287 | 3462 36 980 - 422 | 2323 68 935 ' 556 1684
11 “ 99.5 5.11 19.51 37 ‘ 9856 | 4.07 o 2429 69 995 233 43.01
12 ! 98.5 3.42 ’ 28.84 38 ‘ 98.0 3.84 / 25.73 71 94.5 3.07 31.15
13 99.5 2.89 34,43 39 99.0 2.76 ; 36.23 73 68.0 5.61 12,12
14 99.0 2.88 34.44 40 ' 995 3.20 ‘ 31.15 74 99.0 . 352 ¢ 2819
151 980 344 ¢ 2863 | 41 99.0 3.38 29.41 75 100.0 4.36 ‘ 23.04
16‘ 995 | 286 | 3503 1 42 ' 960 415 2316 . 76 925 581  15.84
17 0 990 ; 297 | 33.38 43+ 99.0 3.67 } 2718 17 78.0 542 1441
18 ‘ 99.0 ° 3.58 \ 27.71 44 985 3.68 26.89 78 83.5 4.97 16.92
19 ) 99.0 | 454 | 21.87 . 45 980 313 3158 7 87.0 | 377 . 23.36
20 100.0 242  41.49 46 \ 97.5 3.56 ‘ 27.46 80 98.0 3.47 | 28.29
211 990 | 319 | 31.00 47 | 955 | 433 | 2209 8L 8.0 | 371 2410
22 1 81.5 3.64 22.62 49 ‘ 82.5 ‘ 4,51 18.30 82 90.0 4.67 19.27
231 99.0 | D 92016 50 ] 810 590 | 1373 83 975 246 3972
24 995 | 318 | 3132 0 51 905 366 248 84 865 410 2113
25 100.0 ‘ 4.61 21.59 52 1 200 4.03 4,97 85 65.0 5.06 13.25

26 | 94.5 \ 3.73 25.46 53 96.0 572 ' 16.81
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Summary

In establishing the direct seeding cultivation of
rice plant in paddy field of cool temperate region
such as Hokkaido, the north most island of Japan,
promotion and stabilization of inherent potencies in
seed germination and in subsequent early growth

of their seedlings at the relatively low temperature

190 Jt(f&n_)\ § 21 S m)l)xi‘ué« BTE W2y

are the most important problems to be solved ur-
gently.

In the preceding paper {SASAKI, 1968), a positive
correlation between germinability at low temperature
of Hokkaido rice varieties and subsequent early
growth of their seedlings was revealed. Based on
this, it was concluded that the germinability at the
low temperature was an indispensable characteristic
to be incorporated with actual programs in breeding
of varieties suitable for the direct planting practice.

The present studies were made to clarify the
varietal differences of germinability at a low tempe-
rature of 15°C to obtain additional information of
some use for the said purpose. The authors dealt
with 82 varieties and strains in Hokkaido rice which
have been kept at the Hokkaido Prefectural Kitami
Agricultural Experiment Station and the Plant Breed-
ing Institute of Hokkaido University.

From the results obtained in the present exper
ments, a reasonable demarcation list regarding to
the degree of the germinability in various Hokkaido
varieties and strains was proposed (Table 3). In
this table it 1s worthy to point out that three varie-
ties were evaluated to be inserted in the class “very
large”, i.e. very high in their germination percen-
tage and speed. Two of them are local varieties,
while the rest one is a strain bred true for the use
of fundamental genetical studies.

Moreover, the varietal differences of the germinabi-
lity in the TAKAHASHI's “Phase B” (1952), at low
temperature, were examined. A highly positive
correlation (r=ca. 1) was found out between the
total germinability at low temperature and the
germinability in the Phase B. This may indicate
that the degree of germinability in the Phase B can
be presumed or predicted from that of the total
germinabilty, a resultant of the two phases, A and
B. A magnitude of the mean effect of the Phase
A to the total germinability was estimated to be
around twenty percent, though some noticeable

variabilities were in existence among varieties.



