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L7 KIE R RIS A O TIOR3 T,
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(1966), Akt - 1111 (1966) 35 X X4 (1970) pig)
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OB IUBEMIZONTHN LI bORELY
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Table 1.
'Codet-) ; - o Cdiiel;i
erof | Name or of
_var, o . var, 0
1 No&rin 33 10
2 Nérin 11 | 11 i
3 Narin 15 12|
4 | Norin 19 S
5 Norin 20 14 \‘
6 Wasenishiki 15
7 Kanmasari 16
8 Wasebozu 17 |
9 Naérin 34 18 !

13, BHEOER L IKRIEDOHHR M Z2WTTH D,
AR D RYEDEHKL, WHEO—HHHM
KEBO BB LT e BELEAL LT,

70, IS0 R GE & IR Z oW T, i
WOHELMERH D ET D8 (R 1963, 4
2K 1968b, 4 1970) A3H %%, ArSFE TR
SN EIIVZ DT, AU TIE RER O W
REWRDHEF VBT H7:002, FERIRIR M
Pigus & SN D ALdEE % [OEANI R L 72,

BIRE EKERFEOLEBMERSE
ZOREFE

B1H EERFEOBMEHZE

fiidsh FE D Tk T4 % Jb e L7220, K%
FFCREOBYLMELTIRT 2124, T,
IV ERMUBE LR TS 2 EHNLETH
ba
FNITIHENR T, WL OMDBENRL D
TidAsu (311930, 34 - 1935, Figt 1936, o)
b1 1938, kb 1942, a5 1948), LA L, ShEil
FEROLT NGRS L -TEbEHT, N
WELDIBIL—E L THRLLDT, FHF ki
RHEDLN )i & BEE, PR DR %
DT EIZDCT—HDBME MR 72

1 RBMEZROETFZ

() KRS X UHE

1963 Epz D E T, H oM U RBHERG 2
IV, ZORU L D RYEMIEN N, d, HEa
LR SACHLIHIE 27 @i % MO, LD s
eL7es INHDERMBERET I KITRL

List of varieties used in the experiments of the
indicating method of varietal differences

' Code- |
Name ::_"3}’ Name
R var, A

Hashirimochi 19 Kitamiakage 1
Shirayuki ‘ 20 Hashiribdzu
Kitaminori | 21 ; J6iku 167
Bozu 6 22 : Fukuyuki
Hokuto 23 Sasahonami
Shinsetsu 24 Hokkai 116
Yukimochi 25 Hokkai 95
Toyohikari ‘ 26 | Shiokari
Iburiwase 27 Sohomochi

i
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FEFRBUL R ER BN TRYE 15°C T 4

BI3N7:o RBERIZER Iem D > 4 — LIZIHHT
1tz ks, —HFRA4cceMAIDTH

3o 1Kot usuz 100 &7, iz 2 KBTH
Do FIFRHI A~2 Jilfiabh, JERRHC
KRR EZ 1T > T, FOMiE LKIREZRT
LTWBIEEENIDTH Do HBYRBUTEEL T
i, PERRE LML 10 DEKTEAL, Thk £
TR L7ty A T v 500 {53 Tl e L 7o,
(2 FEga W

01 15°C D RIFSRMIE D RTDH,
iy, HEDONREMORFMBRLE AL HLOT
BhHo ZHUTXIUE, EKHE2~3 11 Sfliki
KX, 5~8 HylizEsizb Keny, 10H%
BEDEHUXELRMT D 2D L1, KETIC
B A RERMBE=Z DD E I ENTE
£ IO EMB, TP RO A
W RSN 2 BEIRO—D & L THRKH
OAETROLLREGBUINIAGT HEENLEL
2H, IITREFHBOZD>OREIEINEL
AHAKELTO HA, THH, 10 HHE, 121X
RUNFEITDHDIB N Y LT THNTS I

EET B,
Table 2.

#2245
100
80}
Q
g
S of
g
8
3 a0k 116
E ! Hokkai 95
,3 )
20} 1
0 1 1 1 1 ]

1 3 5 7 9 11 13 i3

Days after seeding

Fig. | Germination curve at 15°C
R, RYBENIORII E LT, RBFSH, V1
REFABE LURFEHEBO=Z25MY BT, K
RARFMUINIHBIT HHUIEWIH L TAHTo X
B, SHHILHEU 2 FHRFHE BRFLTOU
WHDR S, B TERLOCDTHI L. &b
fli 2 R 0> P9l (Hf % A 1968 €)1 o~ Toriksy

Wi -8R B 2RI EN T Do
iz kd e, 10BLFIS N HDORES &R

Analysis of variance in germination
characters of 27 varieties

| 7 7 z;ermination percentage ” 1 Gérm. coeff,
Source | D.F. ] 7 bays after serediné -
s |7 w | s | s | 7
Variety ] 26 1315.6**‘ 1756.3%* 303. 40 12.13 - 71 .611**; 80.707**
Replication - 1504‘2**‘ 433.5%% 40.9] ‘ 4.74 90.896%* 39.356%*
Error 26 74.8 86.5 i 29.25 | 8.84 4.452 3.014
T | o Gefm. co;aff. . ‘ o TVIean day; 7t;> germin.ation o
Source ‘ D.F. o Days after seéding - a
| S s 7 w0 s | —
7Variety 26 35.791%*, 26.140** 0 '837*;} 2. 994**’ 4 .859**‘ -
Replication } 1 20.642** lO.SH**i 1.972**‘ 3-274**; 1.833"""“ —
Error | 26 1.004 0.070 0.130 ;

1.579

Mean squares are represented in the table
**  gignificant at 1% level

0.186 ' —
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WTCTFROB I L 2T Z AT Sh b
ﬁﬁ-ﬁ’.ﬁ’u{{y)f.o T 2T, :munf‘mlluim ﬁgﬂ
BIRDHF KRR EN DI E W 718,
Duncan @ #i[(i5E (5 % K ift, n=26, =4 1960)
It 70 ZORENFEZRTH D,

Daysafter Code-number of variety
seeding 5RII6Z 6 LOARDI G 56 703 2 12104 914 1 BB
5
IXBABL56D29A7 81163 2121041911 1318
L 7
Germination e
percentage 1520205262011 5 8 6 9 B270177 31512102141 4131319
10
201520 8252185 92403 F 31215171 613 4 12131418
15
25028 8 1624 1581202T2159 7 5 2 6 010133 191 141314
7
Average [BU2SISHB2A € I29 85 TI6HDNI 212108191 U318
ber of
number 10
davs to ——
germination —
LIXBNBBR25 629 8AITT163 212108131 141318
15
SHUGT SIBANRNTE 46 T35 21200815 ) 141318
5
IBURISABAZS25 N9 324717183 21208191 M3
7 —
Germination ——
L3AXBIB2B%58 594177163 212106191 NIJI
coelficient |
15211 262507728358 6 91177163 212104 9 1 41318
15 ——— .

Fig. 2 DANCAN’s multiple range test in ger-
mination characters of 27 varieties

Notes 1. Significance of the difference betw-
een the two groups is evaluated at

5% level
2. Varieties lie the group (shown by
the line) does not show a signifi-
cant difference by the test, each

other
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L7 A TOERRGEMIEWTI % 3711
0.1 5k THiftEx R L7

(3 % Ad

fifiih B OO ICIE FE EPE O SN B2 DT, o
by (1938), X2 (1942) 15 & D4R (1948) 1 a3y
RV B DRFEE VHRYE A B &
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Hokmg, RO ED KR BHEEORMEMRE L
MREILERTDLDTHAH, IO ERERS
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filEn B o LEDOLGYAIE 5~T7 HHBYT
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LLEDfEY S B, KR IS H R Sl %R,
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ESELATME, T OFRFEI L - THAHOMK
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(1) TS LUK

PrAMEi AN 3RITRTML Th Do 1962 4
JHEVT 3 TR IS FREF S, b, (5.0 10 6T, 1967
AEIENE 36 Sh Rl S & OF 1969 40 T 30 Shfli AT 3t
.&Qénf:o
RHFRBDNETOWT, HELREE 5 R
T L7 fBi2, GITHEFERTH S0

Fepi ey, 1962 sEHEez 13 16°C, 20°C, 30°C,
1967 413 13°C & 15°C, 1969 4:)%13 10°C &
15°C THh o120 HEEKDOREE L HiETHRN L
7:15°C It D RFRBEMALT, FTNE ¥
ff)f;&)@?&mt Lf:o

(2) R B M

HRESRMIOWT, BFHVBLRIZTIR
3§95, REMEE LU RY D EE AV
)I.’i:fﬁi?rf L7

M3z 10°C, 20°C #5 L 1r30°C iz 4t 5,
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Table 3. Name of varieties used in the experiments of temperature of the germination test

"Code Name of Germinaf)if Year \WCW ""“Name of | Germinabi-|  Year
no, variety _Ility at15°C 1962 1967 1969(no. |  variety lity at 15°C 1962 1967 19569
1 Nérin 33 | H o o o ' 22 Fukuyuki | M—L o o
2 Norin 11 H ° o 23 Sasahonami L o °
3 | Nérin 15 L e o o | 24 | Hokkai 116 M o o o
4 Nérin 19 M ° © 25 Hokkai 95 L o o °
5 Narin 20 M o o 26 Shiokari M—L ° °

6 Wasenishiki M o o i 27 Sohomochi M o
7 Kanmasari M—H | ° o || 28 | Mimasari H ° ° °
8 Wasebdzu L i ° o 29 Eikd . M—L °
9 Norin 34 M—L © o 30 Hayayuki H ° o
10 Hashirimochi . H ° 31 Uryu M—L °
1n Shirayuki L ° ° 32 Kiyokaze M—L °
12 Kitaminori M—H ° ° 33 Teruminori M—H o
13 Bozu 6 M—H ° o 34 Horyu M °
14 Hokuto H ° o o 35 Hokusetsu M °
15 Shinsetsu L o ° o 36 Himehonami M °
16 Yukimochi M ° 37 Yiukara M °
17 Toyohikari M—L ° ° o 38 Sakigake H °
18 | Iburiwase H ° ° o || 39 | Chikanari . H °
19 Kitamiakage 1 H ° ° 40 Tokachikuromomi L °
20 Hashiribdzu ' L ° o 41 | Datechikanari L o
21 Joiku 167 | L ° ° ‘ !
H : High, M : Middle, L : Low o i
kA
E
'g_
£
E
5
S
100¢
o—o
Hokuto 10C
Hokkai
80L PRiea
Hokl
12
%0
8
S 60f
4
2
e
2
2 4o
£
[
Q
(&}
201
&
- g . 224
0 - 1 O-O0.- N8B K.
1 3 5 7 9 1 13

15 17 19 21 23 25 2729
Days after seeding
Fig. 3. Germination curve at 10°C, 20°C and 30°C
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a) 1962 experiment

. Germinalion Days . .
Temp, after Code-number of variety
characters seed.
15C Germination 10 15 25 3 6 17 24 1 28 14 18
coeflficient -—
3 15 25 3 17 6 24 28 1 14 18
Germination 5 3 3 & pI} 78 T7 T3 T E}
.
I+
7 15 4 3 24 28 75 17 1 1q 18
percentage 10 15 (: 21 3 s 25 17 ) | 14 17
2T . 7% 15 3 5 P2 17 28 1 13 Iz
Germination 7 5. 25 T (R T7 p1: M WD ¥ N |-
coefficient o 15 57 € PE 17 ! I 14 B
- 25 15 K3 17 i 21 pd:] 1 13 18
Mean days 2 -
0 2 25 15 3 [ T7 24 pi:] T 13 ) ¥ I
germination To 23 s K [ 17 2 28 1 14
1 15 20 R} 17 (1 24 28. ) € )] pL:)
ST Pl £ 15 ) E) i T 1
Germination 2 s 2 = = 1L Z
3 ZT 3 [ 17 i1 15 25 T 28
percentage 1 P2 i 7 3 X3 i5 1 28 18
5 23 [ 3 17 15 25 ] 14 )V S
30T =
T ) Z5 3 pZ] s
Germination 2 i 15 ) Vi 28 14 1 18
coelficient 5 25 (1 3 2 15 17 28 14 1 18
5 K 7
Mean days ) 15 25 3 1 G 24 28 )T T 4]
to
germination 5 23 ) 3 15 24 17 28 1) 1 18
b) 1969 experiment
Tempera-] Germination Days afier L rd agn
tare character seeding Code - .number of variety
17 21 11 1% 26 8 28 256 231 30 O & a1l 24 22 1 2 70 6 12 10 30 4 1 7 1014 30 18 3
Germination mﬁ_______
15T 10
coelficiem
e
3_B_u 21 2% 26 40 4 5 38 17 ow 23 2% o 1% (6 23 a1 ]2 7 PR 30 19 1R J3 A
10
. . 11 21 22 40 8 23 17 38 41 20 Y 3 26 25 5 12 13 ) 6 15 28 4 24 7 2 19 30 18 a9 14
Germination 2
21 8 22 a0 11 41 17 _3 28 9 20 1 12 38 7 25 19 13 26 &5 15 6 4 2 24 18 23 30 a9 14
percentage o
10T
10 S 2 9 ) 12 21 22 26 40 O 20 25 3 17 23 4 15 13 41 23 6 V7 Z8_2_ 30 19 18 14 319
Il 2! 22 40 8 23 38 4] 20 17 3 9 25 15 26 6 13 1 12 28 4 5 24 7 19 2 18 30 !E‘J
Germination 20
21 22 40 11§ 43 17 3 O 20 28 1 12 o8 7 g6 26 6 13 &5 6 4 19 24 2% 2 18 30 14 40
coeflicient K

Fig. § DANCAN's multiple test for germination characters of the varieties at 10°C, 15°C, 20°C and 30°C

Note

varieties lie the group (shown by the line) does not show a significance by the test, each other
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Table 4. Germination condition for the seeds
stored during different periods

Year of seeds production
1962 | 1963 ] 1966
Stored period in months

27 1 451 15 33 511 12 18 54
Germination
temperature | 25 30 [ 25 30 15|15 15 15
(9]
No. of days
after sceding 8 7 8§ 7 13|10 10 9

WENORYFRER L b, HEHLAEREWT
HBbo

2B, ADFEBLIREHED AR TE LT

(2) 95 & W

5 5 R U & FRSE D JUIBIGRE L 72 00 58
BHEEBRFHEBEZOWT, BICREORIE, it
SBE IS RLILOTH B,

kB E, BERBEIROEEFERIZE ST
b, F 7 IFMEOUIRIC & o T 22388, IeR 0
P12 Amb 18 B E T, KBS0 R TH
HHEII0 B LETR L e 7 12 H M L
18 » Ry & DT, RHFRIAERZHBN
Mo 7o

Table 5. Number of varieties and their germination characters
Storage Germination percentage Germination caefficient
Year period
molr?ths Min. I Max, | Mean Min. Max. Mean
1962 27 16.5 97.5 83.9 3.74 46.83 35.17
45 0 65.5 16.0 0 24.73 4.82
15 93.5 100.0 99.1 11.02 ' 50.55 39.87
1963 33 83.5 100.0 95.6 27.81 57.62 42.65
51 0.5 38.0 7.4 0.06 2.37 0.80
12 96.0 99.5 91.0 15.76 22.65 19.01
1966 18 84.0 99.0 89.7 14-16 21.44 17.09
54 0.5 69.0 29.7 0.06 10.98 4.36
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Germination coefficient at 15T befor storage

Fig. § Correlation between germinability at low
temperature and germination coefficient
after storage

Note numerals in Fig. indicate the code-
number in the Table 3
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Germination coefficient at 15T befor storage

Fig. 6 Correlation between germinability at low temperature befor storage and the
germinatijon coefficient after storage of 19, 26 and 38 months, respectively
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Code-
no.
of

var,

00 -3 U da Wt -
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BN RPN TS s Sse

=588Y8R BR8N
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Variety

Norin 33
Narin 11
N&rin 15
Norin 19
N&rin 20
Wasenishiki
Kanmasari
Wasebdzu
Norin 34
Anzaijakage 2
Shirayuki
Kitaminori
Bozu 6
Hokuto
Shinsetsu
Hatsutokachi
Mimasari
Eiko
Toyohikari
Iburiwase
Kitamiakage |
Hashiribdzu
Joiku 167
Fukuyuki
Sasahonami
Hokkai 116
Hokkai g5
Shiokari
Waseshiroke
Hayayuki
Uryu
Kiyokaze
Teruminori
Horyu
Hokusetsu
Himehonami
Yikara
Hokkai 104
Sakigake
Ishikarishiroke
Shin-ei

Joiku 364
Tomoemasari

Per.
germ,
in 10

_days (%)

99.5
98.0
97.5
99.5
98.0
99.0
100.0
94.0
98.5
100.0
98.5
99.5
99.0
99.5
97.0
99.0
160.0
160.0
160.0
99.5
99.0
77.5
96.0
1060.0
96.0
94.0
98.5
99.5
160.0
97.5
99.5
99.5
100.0
98.5
100.0
96.5
99.0
99.0
99.5
98.0
99.5
96.5
97.0

(2

) Uz

i

£

i (S8 T8 1 oD S RN R
BERS UL M6 BT L SRUFMYN 101

Table §. Varietal differences of germinability at low temperature
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!(f;/;eyasn | Germ. ﬁgfie Variety g::;n- Sgey‘;" Germ.

| to r coeff. of in 10 to coeff.
germ. _var, days (%)l germ,

3.99 l 24.96 | 44 | Nan-ei 98.5 | 4.86 | 20.29
3.85 | 25.51 | 45 | Hosetsu 100.0 | 4.20 23.81
4.27 | 22.87 46 Kachihonami 99.5 4.28 23.28
3.96 | 25.13 47 | A-5 98.0 | 4.87 20.15
5.18 18.93 48 | A-58 — — —
4.34 22.85 49 ;. A-107 84.0 | 4.95 16.99
3.95 25.36 | 50 | C-19 73.0 | 5.9 12.14
g:gg | ig:ig 51 | A-13 93.0 | 4.66 | 19.9%
283 | o606 | 52 | N5 40.5 | 4.66 8.72
5.86  16.83 | 53 | N-53 89.5 | 6.80 | 13.18
3.93 2536 54 | N-36 93.5 | 6.19 15.17
3.59 27.62 | 55 | N-57 9.0 | 4.59 20.95
3.23 30.83 | 56 | N-58 16.5 | 7.59 6.15
4.96 19.63 || 57 | N-60 94.0 | 5.07 18.55
3.90 25.39 | 58 | A-12 — - —
3.99 25.07 ! 59 | N-62 97.0 | 3.81 26.02
4.94 20.27 . 60 | N-66 94.5 | 5.35 17.04
4.79 20.90 | 61 | H-9 9.5 | 4.93 19.65
3.12 31.96 ‘ 62 | H-45 98.5 | 3.33 | 29.63
3.71 26.74 | 63 | H-60 98.0 | 3.39 28.92
4.76 16.33 64 | H-68 - — -
5.82 16.61 , 65 | H-69 97.0 | 5.13 18.92
4.19 | 23.88 | 66 | H-79 97.5 | 5.09 | 19.16
5.12 18.79 || 67 | H-100 99.0 | 3.43 28.87
4.70 19.83 || 68 | H-75 99.0 | 4.29 23.11
4.95 19.92 | 69 | H-123 100.0 | 2.39 41.84
4.63 21.52 | 70 | H-126 95.0 | 3.77 25.22
3.71 26.96 71 | H-143 9.0 | 4.18 22.97
3.39 | 28.72 | 72 | H-145 81.0 | 6.3¢ | 12.83
4.22 23.58 | 73 | 74-2 73.5 | 5.93 12.40
4.23 23.55 H 74 | N-4 99.5 | 4.70 21.19
4.05 24.82 | 75 | Hokuiku 42 99.0 | 5.02 19.84
572 © 17.23 ' 76 Tokachikuromomi 95.0 6.34 14.99
4.03 24.92 77 Tsugaruwase | 90.0 5.24 17.19
5.45 17.72 | 78 | Waseky0so 96.5 | 5.18 18.63
4.51 21.98 | 79 | Tamakiwase 91.0 | 4.59 19.83
4.69 21.13 ‘ 80 Kuromomi 97.0 4.40 22.09
2.83 35.18 | 81 | Oyobe 9.0 | 4.66 19.31
4.06 24.17 ' 82 | Minakuchiine 97.0 | 5.11 18.99
4.53 21.97 83 Chikanari 100.0 2.68 37.34
4.47 21.65 | 84 Akage 92.0 5.13 17.96
5.07 19.19 ‘; 85 | Datechikanari 67.5 | 5.21 12.97
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7. Observed and expected number
of varieties obtained by the nor-
mal distribution

G "7 "Observed ‘ Expected :
erm. — - e —
coeffl. | No. | % | No. ] %
0~ 1 0 0 0.0 0.00
2~ 3 0 0 0.1 0.12
4~ 5 0 0 0.2 0.24
6~ 7 1 1.22 0.5 0.61
8~ 9 1 1.22 1.0 1.22
10~11 0 0 2.1 2.56
12~13 5 6-10 3.8 4.63
14~15 2 2.44 6.0 7.32
16~17 10 12.20 8.3 10.12
18~19 17 20.73 | 10.3 12.56
20~21 11 13.42 | 11.3 13.78
2223 10 12.20 | 11.0 13.41
24~25 1 13.42 9.5 11.59
26~27 5 6.10 7.3 8.90
28~29 4 4.88 4.8 5.85
30~31 ! 2 2.44 2.9 3.54
32~33 0 ) 1.6 1.95
34~35 1 | L2 0.7 0.85
36~37 1 1.22 0.3 0.37
38~39 0 0 0.1 0.12
40~11 1 1.22 0.0 0.00
Total var. ° 82
12 8.60 7 7
p:0.25~0.50
e ]
(=3
o
- 30+
= a ®
5 o0 ®
5 “ F
= °
3 )
] °
2 20 Py ': PY
5 e TO
= °
g Y =1.520X —0.832
% %k %
A r =0.844
Lgg 1 ] 1
10 20 30

Germination coefficient in 1967

Fig. 7 Varietal differences of the germinability
at low temperature for two years, 1967

and 1968
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Table 8.

b Varieties

Very low

Low

Fairly low

Middle

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

a:
b:

6 N-58

(*“Norin-28"
dwarf)

8 N-45 (m.m.,)

12 C-19
(“Daikoku” long
empty glumes)
H-145(m.m.)
74-2(m.m.)
Datechikanari i
13 N-53(“Firenbdzu”
dense panicle)
Tokachikuromomi

15 | N-36(m.m.)

Wasebdzu
Shirayuki
Hashiribozu
Joiku 167

i A-107(m.m.)
17 Horyi
Himehonami
N-66
(“Porutogaru™)
Tsugaruwase
Akage
Kydwa

Middle

\
18 Norin 20
Sasahonami
N-60(“Shinato”
dwarf)
H-69(m.m.)

Wasekydso

Minakuchiine
Schomochi
Hokuiku 43
Kachihonami
19 Norin 34
Shinsetsu

| Hokkai 116

" Hokkai 93

germinability at low temperature
germination coefficient

germinability at low temperature

Varieties

A demarcation table for varietal differences of

20

21

Tomoemasari
A-13(*Chabo™)
H-9
(brtitle culm)
H-79(m.m.)
Hokuiku 42
Oyobe
Kairyo 34
Yachiminori
Maekawa
Nakamurashiroke
Tamakiwase
Eiko
Toyohikari
Nan-ei
A-5(Akamuro)
N-57(*Kamikawa”
tillering dwarf)
Hokkai 121
Hayamochi
Kitanishiki
Shiokari
Yiikara
Hokkai 104
Shin-ei
Joiku 364
N-4(long empty
glumes)
Hashirimochi
Hokken 22
Norin 15
Wasenishiki
H-143(m.m,)
Kuromomi
Hashiribozu 1
Fukuyuki
Urya
Kiyokaze
Hosetsu
H 75(m.m.)

Fairly high

High

Very high

29

30
31
3
37
41

Norin 33

21

Varieties

Teruminori
Hokusetsu
Ishikarishiroke
Hayaminori
Chinkobozu 2
Norin 11
Norin 19
Kanmasari
Kitaminori
Mimasari
H-126(m.m.)
Hokkaimochi
Waseyukimochi
Hatsutokachi

Anzaiakage 2
Kitamiakage |
Waseshiroke
N-62
(“Yiikara” dwarf)
Kurikaramochi
Yamazakimochi
Anzai 25

Bozu 6
Hayayuki
H-60(m.m.)
H-100(m.m.)
Hokkaiwase
Hokkaiwase 1
H-45(m.m.)
Hokkaiakage
Hokuto
Iburiwase

Sakigake
Chikanari
H-123(m.m.)
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WL THN D FETHD, TITC Al
BRI LT 2eopt 1967 4iz kil L7s & 2
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Cat (1962) I3 FRAL S e MR AHT (K
0D, BRI ORIFAEHND X TCHI CERID
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ELTAHEBRD 2 SOA:MBOMNNESIZ

|
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b
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Table 9.
Cotel ar [ me [ o Sl
1| 980 3.16 ‘ 31.07 | 27 ‘ 97.0
2 99.0 3.8 | 3252 | 28 | 99.0
3 97.5 3.51 | 27.97 29 98.5
4| 98.0 @ 2.84 3468 30 100.0
51 99.0 | 5.13 19.33 | 31 . 100.0
6 97.0 3.94 24.77 ‘ 32 0 99.0
7 } 99.5 3.31 30.19 | 33 | 99.5
8  99.5 4.02 24.80 ' 34 | 98.0
9 99.5 1.06 24.59 35 99.0
10 99.0 2.87 3162 36 98.0
1 99.5 5.11 | 1951 \ 37 98.5
12 98.5 3.42 ‘[ 28.84 | 38 98.0
13 99.5 2.89 34.43 39 99.0
14 99.0 2.88 . 34.44 10 99.5
15| 98.0 | 3.44 | 2863 | 41 | 99.0
16 99.5 2.86 35.03 42 96.0
17 99.0 2.97 33.38 43 99.0
18 99.0 3.58 27.71 44 98.5
19 99.0 4.54 21.87 45 98.0
20 100.0 2.42 . 41.49 46 97.5
21 99.0 3.19 ' 31.09 47 95.5
22 81.5 3.64 + 22.52 | 49 82.5
23 99.0 4.92 20.16 ' 50 81.0
24 99.5 3.18 31.32 5l 90.5
25 100.0 4.61 | 21.59 52 20.0
26 | 945 3.73 | 25.46 | 53 96.0
* A : percent of germmatlon in 10 days
** B : mean days to germination
*t C : germination coefficient

At st 7 B 5k besth We
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FoTHALENBZ EEWIBMIZ Lo ARIDON
fr% YALT B ERI B 2L O EMETH D
TEEEWT D &I, BHEOKIHIM ERTLE
DB Z A IToBTmMic k> TELES
UM #4200 N olEE N & > TI O
I N D EEEH L 7o
BHIDME DM T2 L7226 A% e
L H—20 )ik, MifORDWGHEMZ D7
DIZACAKNL F TR BN kS5 ¢ T
»5 (5 1962), F¥ (1962) (pbdgbdnflio
& g, by IROSEEE HIVWT, 2°C it
VR FTIRK S #7857 i TR AR
T A I EEMDI, £, AREREYE L
WaEY, EREE 2°C oKz T HEEE L1
#, W& R B D T IR R O Sh R R
FHOCL7o 2235, WLORE Tl - 7200/ - %
M 7 Thds

Varietal differences of germmabﬂnty at low temperature in so-called Phase B

B C C;;g? A B c

471 2063 ‘ 57 98.0 3.99 24.75
3.75 ‘ 26.43 | 59 96.0 3.33 28.92
2.99 33.02 ' 60 88.0 5.92 | 15.10
2.43 11.29 61 73.0 6.15 12.12
3.47 29.26 62 6.0 2.53 38.52
3.53 | 28.09 63 98.5 2.69 36.69
2.98 | 33.48 | 65 99.5 4.21 | 23.64
5.09  19.26 ° 66 96.5 4.55 21.33
3.30 30.07 67 98.0 3.82 25.84
4.22 23.23 | 68 93.5 5.56 16.84
4.07 | 24.29 | 69 | 995 2.33 | 43.01
3.8 | 25.73 | 71 ' 945 | 3.07 | 3L.15
2.76 ' 36.23 | 73 68.0 5.61 12.12
3.20 31.15 T4 99.0 3.52 28.19
3.38 29.41 75 100.0 4.36 23.04
4.15 23.16 76 92.5 5.84 15.84
3.67 27.18 © 77 78.0 5.42 14.41
3.68 26.89 78 83.5 4.97 16.92
3.13 31.58 79 87.0 3.77 23.36
3.56 27.46 80 | 98.0 3.47 28.29
4.33 22.09 || 8l 87.0 3.71 24.10
4.51 18.30 ’ 82 0.0 4.67 19.27
5.90 13.73 | 83 97.5 2.46 39.72
3.66 21.83 " 84 86.5 4.10 21.13
1.03 4.97 8 650 5.06 13.25
5.72 16.81 | ' |
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Fig. 8 Correlation between the germinability
at low temperature and that of so-
called Phase B

HDHIENRDOBNT, ZONIL KDL &
LRME G L3R U THh D,

=T HTHERE DL, AT XD (0E
B IEFEDO RN PO I ST - REIZE DRI, 7
A D ICHL R PR SIS & DRIz —E DI
Fﬁlii’g&b‘bélf,ﬁ/)*oto

F11 LA U RGOS ICE D bk v g
RENODHELDOEGEE RLEZLVDTH D, W

in so-called

Table 1. A demarcation table for varietal differences of germinability at
low temperature in so-called Phase B
T Germinability | ~_ T T Totat
at low E ?oi?fn Code-number of variety* no, of
temperature ‘ ’ . varieties
Very low 1 4—11.99 52 | 1
Low | 12—14.99 | 61, 73, 50, 85, 77 5
Fairly low 15—21.99 = 60, 76, 53, 68, 78, 49, 5, 11, 34, 82, 23, 27, 19, 16
| 25, 66, 84
Middle 22—30.99 22, 47, 36, 42, 65, 75, 79, 6. 8, 9, 31, 37, 51, 57,
. 81, 26, 38, 67, 28, 44, 3, 18, 43, 46, 12. 15, 32, 34
''59, 74, 80, 31, 41. 7, 35
Fairly high 31—36.99 ‘ 1, 21, 40, 45, 71, 2, 17, 29, 33, 4, 10, 13, 14, 16,
E 16
39, 63
High | 37—12.99 | e 83 20, 3 ! 1
Very high | 43— | 69 I 1

* The same in the table ¢
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Table 11.
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Relation between the germinability at low temperature
and the degree of awn, apiculus color

Germinlability Degree of awn Egt?:lf Apiculus color

at low s e - - o

temperature o 1 2 3 4 5 6 17 ::’r'l':g es Green l colored
Very low 2 0 0 0 o 0 0 0 0 1 1
Low 3 0 1 0 o 1 0o 2 9 3 4
Fairly low 4 0 0 i 0 2 0 3 6 4 6
Middle 22 2 1 3 1 1 0 8 20 20 18
Fairly high 3 0 1 2 0 i 0 4 8 7 4
High 3 0 0 2 0 2 1 3 9 : 6 5
Very high 0 0o o0 1 0 0 11 3 | 1 , 2

Total { 37 2 3 9 1 7 2 21 45 42 | 40
Degree of awn : 0 —_— = 7
awnless fully awned
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BUBIN Y I EREDHBNT,

BYHRBIZ DT, P L7812 &
omdn, AR THIMMBERBLUHE Y
KAl EDERDWHIBNT, 1 ZRETHTEE
REBONTN, FHIIEAOFIWNIR KL RE
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Table 12. Analysis of variance in germina-

blllty in brown and unhulled rice

Source } DF. | Mean ‘square
Variety (V) | 59 ‘ 183.3058**
Hulling (H) | 13,911.9962*+%
Block o 8.1549
VxH 59 12.9395%*
Error 119 5.3721

**  gignificant at 1 % level
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Fig. 9 Correlation between the germination
coefficient at 15°C in brown and un-
hulled rice
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Nt ZOEHMMONIKERLOE LT, i
) (No.83) het %L <, 2T [Fd] (No.
44), Mg sy | (No. 43), Toii7ek] (No.
36) 510 IN-58] (No.56) n¥¢iFehnsd, o
NH6N S LD IR HIIEHHEIZ BV TR E R
T 52 & 4 S,

2t HRBFIHBOCTUKRRIEOGIEE J)
Bt aE, HIBEDLHITH D,

A demarcation table for varietal differences of germinability

Code-number of variety*

Table 13.
at low temperature in brown rice
Germinability I o
at low ; g;rf}“' ‘
temperature I_ -
Low | 2025 | 8 15 19, 23
Fairly low k 25—32.5

Middle 32.5—42.5 1,

2, 3, 4. 5, 10,
38, 4]. 12, 56, 76, 77. 78, 79, 85

‘ 6, 9, 11, 13 17 22, 25, 27, 28, 37, 45, 80, 81, 82

16, 18, 21, 24, 26, 29, 30, 31 32, 33, 34, 35,

Fairly high

]
| 42.5—55 1 7
|

High \ 55—80 52, 69, 83

12, l!. 20, 36, 39, 40, 43. 44, 46, 62, 84

* the same in the Table 6
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Table 14. Analysis of variance in germinabilty at low temperature

Factor (re :«gom ’ gflfl:::l" e Value for expected
Total variances ‘ VTB-1 \
Variety (V) ‘ V-1 M, “ a2+ buv P+ vovi®+blov?
Treatment(T) T-1 I Mz | oettbovi?+vors?+buor?
Block(B) ' B-1 My | or2t+bovet+lom?+tvan?
VXT (V-1) x(T-1) [ M oe?tbove?
VXB (V-1)x(B-1) I Ms | oe?+tovp?
BXT (B-1) x(T-1) Mg op2+vant?
Error(VxTxB) (V-Dx(T-Dx(B-1) | My a2

v : No. of varieties, £ : No. of treatments, & : No. of replications
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O L o7z (FALCONER 1961),

Thbb, TTH 4RO & S ITRYFREITOW
TOFMBTE TR, FRPIOVLTDFE
B L7zo TSHSRIC & » TRMI) (rp) BT
MES ha®) Z2EH LI
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2
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ho ovi+topt
1 BREER
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1963 45, 1966 ¢, 1967 4235 ;- UF 1968 4E ) 4 4
BlORESET LTV i/ 22 §ifiliz el L
Tzo MIEA MG EEHUIRBRCHE Ul BRI 4598
hEFENFN19634E235 B 25 [, 1966 4£43 5 A 25
B, 1967415 A24 A 35 X UF 19684415 A 26
H '“C'% 2 f:o

1963 42 7s 65 1968 4 3 TR T, 1964 4235 L OF
1965 4Euk BN AL R SRR TR 4E T
B otz EFEARBONLN 70T,
RHiEdP Lo

(@) 9% &L

5115 ek, RIFHMRE S L 72 4 2 FIZONT
ZADVIEFEOTFIERLEER LI VD TH 0
A & B &, 1963 4R i 2T RAENL, 1966 fEi
W IR & MBS & O BHTEN O & el
W3 7 B TH~8 Apn{EiRT, uEEX

Table 15. Deviation of temperature
from average of 10 years
in each months of 1963,
1966, 1967 and 1968
c)
Month | o —joms | o8 T 1068
5 +1.1 -1.4 +1.2 -0.9
6 +0.1 -1.0 -0.3 +1.2
7 +0.8 —1.5 +1.1 +0.4
8 -0-1 +0.6 +1.0 —0.4
9 —-1.6 —-0.9 —1.2 -0.7

URERGERAFENTECLETH o700 L
ML, FRECBEY 2 REO SR Lh o
196742 b Ao Ml L h d vwbh  BIFET
HY, 1968 £ H AN Y 2 9 A LAy~hign (it
I AT 2 BT, 1967 4RI K CIEFAETH » 1o

ID& FURFERIZE DHROESR, (O
BHEING, MR LI 2R :ORE 164
Thd, i 16°C DFEIFRGIC 35175 22 §)
FOPHT, FeIRITOVTIE, 1963 4 & 1968
AEDMIA LD 2 4RI H A~ 10~25 {18 » 72,1966
R & 1967 SETII RN D 5720 BUHRETIL,
1968 4z, 1967 4, 1966 ¢, 1963 EDIFIZE; < i
s TWBMN, il SEOMITIZEA EXRLW
EVno, Tl UL, 2ZTHHSND I LI,
WMIETH »7- 1966 LD FEHEE P & UF FEHHR
A, EED 963 L Y <, REFED 1967 45
EERFALMERLAZETH R, Zhik, [l
RN HBRBEIZE > T, Bo 2 RIHOFRIE
BL LARFEL STV EEILN
Do

Table 16. Germination test of 22 varieties

using the seeds produced in
different years

. Year
tem 1663 | 1966 | 1067 | 1968
,‘32{33‘3'2232 . 84.5| 93.2| ol.1| 86.6

Germination | 4360 | 15.11 | 15.16 | 15.36

Germination temperature: 15°C
RIFBUCOWTHUSi BT RS T
1z, A LOMERME b, 1 %KEETHE
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Table {7. Planting methods in the seed

production of 23 varieties in
different places

Da{:;)f i Amount of fer-

Place trans- , tilizer (kg/10a) Plant;ng
___ _| planting « N P05 KO sity
Ono l May, 20| 7.0 4.9 4.2 l 36 X l4ca

Takikawa ' May, 25| 4.8 8.0 6.4 30x15
Kunneppu : May, 22, 5.0 6.0 4.0 [ 30x12
(@) JrW & W

MR % 1772 - 22 3 o B2 1503 B2 17 I o

HEB R E 3T L, B ERDEITHDZ, o
2D E, WL KRR, MfHFomGE <, @il
ERBFEDINE0.3°C O TH S FDITHL,
KEENHEE DRI LI CoXNED B 1
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Table 18. Mean temperature at Ono,
Takikawa and Kunneppu

(1968)

R T 777 Place o
Month Ono | Takikawa | Kunneppu

5 n.oc | 1ac 10.3C

|

6 5.0 | 17.2 15.7

7 9.9 | 20.3 18.8

8 20.8 20.5 19.0

9 17.2 16.2 14.5

Mean | 16.8 174 15.7
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Fig. 11 Correlation between germination coefficient

of seeds produced in different places

S, 23 i B TR T E, ENFN 20.17,
15.23, 14.91 TH Y, & MbD 2 7T & DXL
Wl E d o 1o 8y, KEF & JIFT-HE & DRLZIE,
WBEAELERD oo TRIERMIELT, K¥F
EIFFE D O RO RFTHD I LIEWLHNT
H DM, RELIZOWT, KB &SI E D
VIAEDI D o Fo DU, MY B GRGkAK R
TIXE = — A ~g AR TIFLAbN 720, ikl
L AWEL T O TRV EELIBNS,

G M D SR E ROV TOBERZ 1L
IR L7z WFNOBEICE 0.1 KT iR
ZIEQBEAL D ar h, AU BRI & DM

MENSLSMMNIZENTE D,
BATRIEERBLT I, WENL KPR, I IRFONTC

il

BRI EARRENT, L, RELEHDH
Bl L 72 KEF & B & DT,

14 {75 At 0.902

Table 13. The heading date, 100 kernels weight in unhulled rice and mean

temperature during time of maturity in three places

Place S{:&ding !l;(:gil;e:vnfls ( - ;li‘;;:péfrz_:;g;g;;nng*
(Aug.) of unhulled f Days after heading
e/ | rice (gr) 1-20 21-40 [ 1-40
Ono 5.6 2.80 l 20.5°C 17.8C 19.2°C
Takikawa 1.1 2.59 ! 20.9 17.1 18.9
Kunneppu 6.0 2.50 ; 18.3 15.4 16.8

Mean values of 23 varieties

* mean temperature
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Fig. 12 Correlation between germination coefficient
of the seeds produced from the plants gro-
wn at different levels of nitrogen fertilizer
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Table 20. Agronomic characters of the plants grown in different levels of nitrogen fertilizer

Nievl| Cim, | Panide | ante
0 6i.1cm|  15.6cm  13.0 } 739.3
3 70.8 156 | 159 |
6 77.1 6.2 | 19.1
9 824 ! 165 | 20.5 1 1536.2

Mean values of 30 varieties

Grain no.
per hill

1058.5
1276.2

‘Headmg 1,000 | Grain wt, | Germ.
__date (Aug.) kernels wt.| per 10a coeff,

2.7 | 21.7gr ' a23kg| 16.88

3.6 | =21.2 ' 425 16.99

1.6 | 203 1 472 15.71

\ 19.5 | 497 16.38

5.3
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Table 21. Mean temperature of the irrigation

water in the paddy field irrigated
with cool water

Average of ten | Water temperature of

days  Control* | Cool water
June 20 19.6C | 16.1C
30 19.7 18.0
July 10 18.4 17.1
20 25.2 24.0
30 25.5 , 23.4
Aug. 10 23.8 23.0
20 21.0 22.4
Mean 22.2 I 20.7

* jrrigated with warm water

Table 22. Agronomic characters of the plants
grown in the paddy field irrigated
with cool water

Irrigated water

Item o Control Cool
No. of panicles per hill 11.6 16.3
No. of spikelets per hill ‘ 997.4 | 1162.9
Percentage of seed sterility 14.0 19.9
Heading date (Days of Aug.) 5.3 10.1
100 kernels wt. of urri‘(':‘:lz;dr) 2.59 2.61
No. of spikelets per panicle 86.0 71.3
Germination coefficient | 15.17 12.95

Mean values of 36 varietie's','
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X TS T 2R fEE & D, IHRIOKS
PEARINICE D L 895 HEN, AEEEDL 6 %0
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Germination coefficient at control field

Fig. 13 Correlation between control field and
cool water irrigated field in germina-
tion cofficient at 15°C



Db ST D ACTLL SE RSB S TR F0E R 33

LIKIZEi3 2 RUFHREE R & o HINERK
(2, 0.117 &t p e v L fliinifion, Ribfio
RUMA S UV D WA A0 2k, BUERA 2B
(NI

F 13 e, EEAGH & AR LIz 354 3, €
Mﬁ%&OﬂMHmﬂwm%&MLtbmfﬁa

» HIBEBIRIZ b T e KN LIZ X B2k
ﬁ«wwgu.mmﬁ%&m%mwmﬁuuma
ACREELZ TWIWIEREHLENS,

FEHREU DV TS s Bk W Ty, Shffili
BIOUKERME G2 ZRETHEERED SN
AR

KB L UMEMNL, ThEFn 0.802 51U
0.944 T, WTFRLHINMHETH - 70
5 B # M

(1) HERHHS LU N

1963 4212 20 L fli & i L 7o FSRUBIE 5 H 20
HCREEK), 55130 H (BEMERI<) 35 &£ 7°6 1 10
H (i) 3B TH D, (Tl HARKESY
FIBL, ZHEF TEALMV, TR0
DHWITHEC T I Lo MIMHRITH 124 H 25
HT, #BHIE LIGATH D It TR
WOENE 22 SRR R Z & » 7o e 35, BRHAIK
WG SN & OEER% (iK% m2 24 1)
H220g 0AB LT, MK BGEI L X DDA
AR Itz 85 70

@ HEA R

W23 RIBHINO UG X DT X UL
ADWEE AR LD T, 20 Wit Tat L
Thdo ZNUILEDE, HH LN EBHUIY
DS LDITHPDE KL DM E 2L » 720 HIRE
Jlea S5 320 Hit< & 5 5 30 B fitl< & Traig i
GNaho7ont, 6 10 A< 1.4 17 g <
T otio AEREIZ6 10 FIRUCA, 1D 21% &

D 15~18 % o 72 8%, 24U R0 BN M
NIZEBDHDEEZBND, L L, K100 %;
T, 6110 HIEARE G i -7 ZHUE, 2
DIEDAEE RGN0, T - 7D
(o272t EZ2 60, 1.0~1.5gD%01486
N7,

F 24 LDA LT BMNE (1 1962) 2 RN
WHZERBON LD 5 7:DT, #RENHTH L X
Eh o708, 6 JJ10 QK E e 21X & DLz
X, 0.3°C Xk LT3,

Table 24. Mean temperature of ten days
in the time of maturing

|__No. of days after heading
Transplantmg date‘ 120 ‘ 21-40 | 1-40

May, 20 19.2C  17.0C ! 18.1C

30 | 19.3 17.0 18.1

June, 10 | 19:0 | 16.7 ' 17.8
FEFREUA 5 )] 30 DMK A AL L 5 <, DWT5

H20 HHEfiIIX Tdh o 7205, ZOX S Mmote it
HIEMN 572 D136 H 10 HEIKTH 724,51 30
HERIK & DX:3490.6 T 726

RHEBUI DWW THBHINIOM TOHIBI 6%
A5 &, FTHUMKO LI, WTNOBREE DITIT
LIEWC O HINGEEA s h s,

RGO GO TR, MRz Tl %
KT, F 7 BHBEMENI OV LD BRI T
HEERBH B,

NS L OSRENOSE N, 20 #Fh
0.953 5 L 1F0.973 LD TENNMUTDH Do
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26 JUTIR L Tzo S HTOR UL L EDMIZ
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Table 23. Agronomic characters of the plants which were transplanted in different dates
i Heading ) . . 100 kerne- | Seed . .
Trans-  |date (days| (% Fanigte | No. of o"f’sceee':i‘age Is wt. of | yield | Germina-
g:‘alt:tmg of Aug.) (cm) (cm) panicles ‘sternhty :-li?:gu"?gr) ptzliq;;)a coefficient
May, 20th | 1.8 | 744 | 16.8 ComMs a2 25 | o 23.96
30 th 1.7 68.5 ‘ 16.2 11.2 28.6 25.1 ’ 36.6 24.18
June, 10th 3.1 68.4 E 16.4 ‘ 12.1 46.1 26.0 l 31.7 23.61

Mean of 20 varieties




Jbdgniar B8 VA bl

Table 25. Analysis of variance

2445

) N __ Treatment o B
Source of variation Yearrr l B 73‘“‘: o ﬁ?;g:tli‘ltiza‘ ;l;s;;;giegf water t[:'gt:s;())lfanting

|DF.| _MS. [DF., MS. DF| MS |DF.| MS {DFI MS —
Variety (V) 21| 87.819% | 221 94.511%* | 36| 151.255%* | 35| 40.617%* | 19 | 173.244%*
Treatment (T) 28.906%* 2 | 403.500%* 3| 22.491%* 1| 175.055%* 2 3.326%*
Replication (R) 1 8.536 1 } 4.101* 1 1.402 1 3.690% 11 97.759**

VxT 63 6.643% | 44 | 11.196%* 3 108 6.059% | 35 4.057 38 1.992

VXR 21 2.347 22, 1.627 36 3.733 35 0.475 19 1.262

RxT 31 5.449% 2 ' 0.104 3 1.962 1 2.047 2| o.217

Error (VXTXxR) 63 1.831 44 1 1.550 108 3.013 35 0.528 38 0.801

* %k gignificant at 5% and 1 % level, respectively
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Fig. 14 Correlation between germination
coefficient of the seeds produced
the plants which were transplan-
ted in different date

Table 26. Values of repeatability and
heritability in broad sense

Treatment

‘Repeatability | Heritability
Year | 0.799 0.855 '
place 0.685 0.900
l‘él?;g:tr’:ltiz%fr 0.799 0.857
e water 0.802 0.944
rl:)l:t:tig:z trans: 0.953 0.973
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Table 27. Method of cultivation
’ o ]  Direct seeding N _Transplanting
Item 1963 1964 197 | 18 | 1964

Date of seedmgr May 22 May 19 May 25 April 25 Apnl 25

Date of transplanting — — — ; May 27 May 26
Plant density 30x12cm 30x12cm 30x12cm 30x12cm, 3plnts/Hill

Amount of fertilizer . . . .
(kg/10a) N:4.2, P:0s5:6.0, KO : 4.0 N:5.0, P205:6.0, K20: 4.0
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Table 2. Name of varieties used

Codeno, | Variet §*‘Germ L‘? x| Germ 1984 }—Ge;nl\gﬁz———_
of var. | ety b ocoefi. | AT B coeff. l A l B | coeff. A
1 Nérin 33 18.18 o ° 18.33 ° ° 19.23 °
2 Norin 11 18.27 ° 14.93 ° -
3 Norin 15 13.19 ° ° 14.02 ° ° 14.42 °
4 Narin 19 14.8 o | o 16.41 o | o 17.05 o
5 Narin 20 16.06 | e K 11.55 ° e 14.49 °
6 Wasenishiki 15.08 ° ° 11.76 ° ° -
7 Kanmasari 17.89 ° ° 12.58 ° ° 15.13
8 Wasebozu 7.23 ° 11.62 ° 14.65 °
9 Norin 34 12.05 ! e 11.80 ° 15.40
10 Hashirimochi 20.43 e ° 15.90 ° ° -
11 Shirayuki 11.98 o ° 9.88 o ° 12.53 °
12 Kitaminori 15.28 ° 15.16 ° 16.18
13 Bozu 6 21.12 ° 20.48 ° 17.45
14 Hokuto 21.14 v s 18.43 ° ° 16.39 °
15 Shinsetsu 9.15 © ° 9.28 o ° 10.15 °
16 Yukimochi 15.21 o © 12.83 o ° —_
17 Toyohikari 15.93 o ° 12.40 o ° 11.86
18 Iburiwase 26.80 o 0 23.53 | o o 22.88 °
19 Kitamiakage 1 14.24 ° 17.76 ° 17.09 o
20 Hashiribozu 8.56 o 10.97 ° 14.10 °
21 Joiku 167 11.81 ° 9.76 ° 14.11 °
22 Fukuyuki 11.81 ° ° 10.67 ° ° 13.51 °
23 Sasahonami 12.28 e o 11.25 ° ° 12.60 °
24 Hokkai 116 i 16,97 ¢ | o 12.09 o | o 14.14 o
25 Hokkai 95 11.49 o o 10.92 ° e 13.35 °
26 Shiokari — 10.22 ° ° 15.52 o
27 Sohdmochi — | 11.05 ° —
28 Hayayuki — ‘ — | | 19.02 | o

* B : transplanting culture
W, Srids T UME O IRE T & U RIBYERELE X
WL, SREINIKOFIN DN TIE, olglalgta’e
73R &Y EE L7 Ol 1958),

(@ REHE

915 OJUIIBIT W TAMILEIZH & h
7B DWW T A D & (k2 K 1969b), K%K
DIHBE BT, 1963 4t 1964 4D fl L Y
LR R Lo 2112 1964 400 {ERUCER
BULIETH 12720, LTTOMBIRIER KL E H
wl:t:hEEIBN D,

RPLRRIY Gp), SAHIBY (Fe), RBTHBY (Fg)
B L USRIV T, (UEZB T D b Ot 29
#, BT 2501345 30 k5 X RO TS

P32 4D 31 HIR L,

37, NAEH IR T ABHILOWTAS L,
ML TN 29, 30 KT, Al 30~50
M3V TRBLRHDY ORI b Bl E
7oty 1964 4RI HIGMIER 30 RO AT
BRI 5 - 720 BRIBFO NI XU BHI
# 30 (TR & Dzid, 1963 L1z HIBIBY
WIS - 7245, 1964 EIIZIED W HIBI R A BN
Fro RUGRIBIIC X DI LWL I TH D, M
(£ 512 1964 LD B ffi & B\ TET %R R Lo

PN EBNZ OV TN 29 Kb XU 30 kD
<, Wilf, BEE b AOBEMNE R L, 1964 4
DN T BHOIHT NGV, BHIHBLE
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Table 29. Phenotypic (fr), genotypic (fac) and environmental (k) correlation between the
germinability at low temperature and the 15 characters in direct sowing, and
hentabnhty (h?) of the 15 characters

7 Length of leaf blade N Le::f number index
- . _ —_—
E Character | o Leaf order o o ] :l:lf(:én? fsg:tﬂg__
2nd | 3rd ath | sth 35 40 50
$ 0.510% 0.617+ 0.573* 0.429 0.417 0.350 0.254
r (0.9494) (1.6767) (1.2520) (1.5796) (4.7310) (4.8116) (5.0244)
. § 0.543 l 0.675 0.672 0.531 0.634 0.466 0.303
© G (0.9269) | (1.4711) (l 0727) (1.1194) (3.7181) (4.0610) (4.6580)
- * . - _—
— ™ -0.003 0.215 -0.007 o 0.257 -0.283 0.273 0.171
E (0.2625) (0.6713) (0.6180) ‘ (1.1392) (2.7879) (2.0793) (1.9361)
h# 0.926 ’ 0.828 0.750 ! 0.639 0.640 0.792 0.853
F 0. 89* 0.581* 0.413 0.383 0.541% 0.562* 0.546*
r (0. 8917) (1.2858) (l 1888) (1.6436) (2.5934) (3.5360) (4.1828)
- f 0.623 0.626 0.441 { 0.393 0.636 0.703 0.587
© ¢ (0.8660) | (1.1871) | Q. 0144) . (1.535) (2.3155) | (3.3150) | (4.0299)
m —_— - D e
— e 0.202 0.297 0.392 0.434 -0.061 0.148 0.098
E (0.2617) (0.5402) (0.6482) (0.6486) (1.2403) (1.3475) (1.2460)
h? 0.916 0.828 0.710 i 0.849 0.777 0.952 0.913
=T o “No. of - I
: Plant height N
w | S— J tillers  cyim Panicle | No. of | Plant
S . Character Nf‘: of dagds
> : after seedding - length length panicles height
30 s | s | s
: e 0.376 0.481* f 0.398 -0.011 0.215 0.471 0.045 0.377
(l 5248) (l 7801) { 3.71127) | (5.9606) | (6.8833) (1.5287) | (3.7671) | (7.8538)
. fa 0.510 0.588 ! -0.142 0.171 0.495 -0.001 0.434
© (1.2257) | (1.6079) l ( 89) (2.2988) | (9.1829) | (1.4632) | (2.7236) (7.4102)
o — . L.
- Er 0.245 ! 0.152 ‘ 0.037 -0.912 0.025 0.270 -0.177 -0.015
: (o 6712) | (0.7869) ] (1.5 78) (4-1787) | (2.3235) | (0.5184) | (2.6482) | (2.7111)
h? 0.769 0.807 f 0.827 l 0.232 0.887 0.889 0.514 0.882
! p 0. 579* i 0.417 1 0. 656** -0.392 0.343 0.576* -0.504* 0.399
(l 4775) (1.5001) { (2.1750) | (4.4397) | (6.1217) | (1.1090) (2.9650) | (6.8662)
- fa 0.584 0.460 0.664 -0.492 0.367 0.617 -0.583 0.421
© (1.2783) | (1.1561) | (2.0350) | (3.6309) | (5.8696) | (1.0894) | (2.5318) | (6.6627)
[ T - | ' o i
- . 0.635 | 0.380 , 0.499 -0.131 -0.102 0.011 -0.194 -0.099
: (0.6644) | (0.9367) ’ (0. 6364) (2.6463) | (1.8248) | (0.2812) Q1.6171) | (1.8372)
h? 0.787 0.604 0.911 0.653 ‘ 0.912 0.938 0.710 0.929

* %k gignificant at 5% and 1 % level, respectively

Standard deviations are shown in parenthesis
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Table 30. Phenotypic (fr), genotypic (fc) and environmental (#1:) correlation between
the germinability at low temperature and the 14 characters in transplanting,

and heritability (h?) of the 14 characters

. \ Pland height 1} jength in| No. of Heading | No. of Culm
;‘3 Character (f) days G(f) days 3rd leaf spikelets
i 232%2“ ] gete?iring blade tillers date per panicle length
i Fpe -0.120 0.284 0.068 i -0.096 0.031 0.032
! (1.0460) (2- 1553) (0.8834) ‘ (4.8354) (13.0653) (9.9109)
— e i . | N e m— g - —-
= i | oas9 | oam | oom | _ -0.267 0.054 0.057
© ‘ | (0.9649) | (1.8768) (0. 8109) (4.7443) | (11.8771) | (9.6856)
- - ; : ’ - 7 .
- £ | 0.055 \ 0.099 -0.071 _ 0.143 0.143 0.292
r l (0.4276) l ( 1. 0992) (0. 2991) (1.1597) (5.7550) (2.4930)
h? ’ 0.836 | 0.745 1 0.444 — 0.944 f 0.810 0.938
_ _ _ . |
| |
i 0.267 0.393% | . -0.043 -0.251 0.148 0.170
! (1.6465) (2 6171) f 1‘ (1.0468) (6 5948) (13.7882) (6.6734)
- i 0.840 0.492 ‘ -0.756 -0.252 0.211 0.251
© a (0.6289) (2.0534) | (0-3940) (6.3484) (12.9715) (6.2101)
=) - - - - I - D—
- . -0.253 0.141 { 0.801 -0.146 | -0.305 0.311
¥ (1.3850) (1.6605) ‘ . 9944) (1.9249) l (5.0470) (2.2830)
_ . ‘ - : ,
h? 0.342 0.605 | — 0.073 0.916 0.869 0.881
Panicle w No. of Percent Wt. of Wt. of Grains Plant
1] H '
;‘:} Character of seed i culms grains -culms
length panicles sterility | per m? per m? ratio height
P | 0.094 L 0.168 0.030 j -0.131 .006 0.140 0.044
! ! (1.8385) . (3.0223) (5.4439 | (92. 3003) (57.6286) | (15.7713) | (11.2847)
; . O B N ‘
o i | 0.126 -0.189 0.387 1 -0.047 -0.027 0.127 0.040
© h ‘ (l 7665) (2.7256) (4.0858) (84. 7753) (49.1613) | (15.0759) | (11.0271)
- ) | v - : : ‘ -
- i ' -0.153 0.091 0.233 .873 0.383 0.151 0.220
K ‘ (0 5214) (1.3150) (3.5448) (32 7120) (29.6800) (4.6255) (2.8031)
h? 0.920 0.811 0.571 0.870 l 0.733 0.914 0.939
i 0.434% -0.295 J 0.237 -0.273 0.296 0.373 0.232
! (1.4459) (2.7721) ‘ (11.7040) (186. 0719) (96.4014) (18.7697) (7.5603)
- P 0.483 -0.317 -0.222 -0.285 0.440 0.382 0.314
© a (1 3894) (2.5970) | (10. 6841) (166.0258) | (91.9018) | (18.0810) | (7.0842)
el P i - ' -
e . 0.003 | 0.000 -0.246 I -0.040 E -1.345 0.125 -0.286
tE (0.4349) | (0.9848) (4.7132) - (77.2676) ' (30.1033) (5.1043) (2.4856)
] . 1 , . : .
h? i 0.911 0.874 ! 0.837 0.821 } 0.903 0.926 0.890
—_— - ‘ [ — _

* significant at 5 % level

Standard deviations are shown in parenthesis
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AEDRETIE, T2HR~MAETHERED
RINARZEN (F29K), BLEKIEG G» -7,
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DETH MBS < AL 5 F20 ML NTDNT Y ]
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T2 (3020, RIBNERIIEAEZLNTI]
LY 570

RARNIBY 2B EEADE CE29K,
30 %), FERMTHIRARZDZBTLALNDSN,
Wil TOBRUE b IS 3R flide & DRiL o
WIEORAR B LCREZEHEEAEL SN H,
Je R BB E ORIV EBNFE I RH SR,
alio L L, HEEDBTIZWThOER B
R T O ADORIA R ENT e RIICERIE X DIX
DIRPMED A L DT, WTROEIZL S
S HBBNRIE ABN LM 5 7o IBRIMITIZ CF

TR 5 P20 FRIBINIOVTU, 1963 40
PEUA T2 0.7 LA ED e fliz R L7
KRBz 2»WTAS E (Gf30%K), Filfioil
WTIIERO A QRFBIM L TR o i
HENKELWHELE 5 X5, $7: %M (1960) 2
X i deidridh R E R & B 1 2O
HebdE, HUVENEORBIBED - 120
Z 2 TAYIERTIE, BRUIHG 2EBEE -
I E24Y, ERMEOIEZIEL BT
DIENTEDEERX 37, FHLHMHET
BHEXE LIZHETIIZOWAEOHMEALN
o BEHRAIHIMT ARG DT EELL
n7TFh&tLt,£mmLminémﬁaF
SHDTFE AL LR ER LM% B e 2
35, @ATEBII Y S T2, 1963 412 B (6 )]
~8 1) AR LEIZEOBEL TR -7
ERW e L L, 1964 G i HETETTRIEA
LS BRI LBICEDRETIE, 13EAE
ETOHMHRAREELSDOT, GABREX LY
WETRISHZ S D AREME G S REHRE LT
W 7o TRBOEETIE, BRI iR L %
V2L 1963 4E Tid I HEL 5\ SRR A5
Nzt L, 1964 SE T (D IEVSRIEHIN T H
alzo 1m? 4y O BUR T A BRI B X O4itE
B ELIZADOHIY T, WFhy fiE T,
1963 4= TIa RIS HIBYA WG 5 720 IR ERDT ]

304, WHEKELIANHNT, VIRV AL m B OB TEXRBMANY, REEMBE b2y
Table 3]. Phenotypic(ry), genotypic(fa) and environmental(fi) correlation between the
germinability at low temperature and the 7 grain characters in transplan-
ting, heritability(h?) of the 7 characters
Y o Length ' T
Length- X Wt. per Percent of
Character Length Width Thickness Widih Width 1,000 ventral
i ‘ { ratio 1 X kernels white kernel
; ) I | _Thickness
i 0.070 : 0.253 | 0.149 ~0.010 0.250 | 0.448* 0.104
! (1.8613) | (0.8201) | (0.7046) (0-0815) . (1960.00) |  (1.3679) (14.3213)
$ 0.115 ‘ 0.307 0.219 | 0.263 0.321 0.482 —0.14]
“ (1.7625) | (0.743D) (0.6234) (0.0784) (1775.11) (1.3624) (12.1845)
o —0.30 | —0.103 | -0.20 | =-o0.277 | —0.228 | —0.37 0.060
E (. 6337) | (0.3651) | (0.3449) (0. 0247) + (881.08) (0 2316) 1. 3223)
h? 0. 886 [ 0.806 | 0.867 oo0 | osz ! oo | 0735

* gignificant at 5 % level
Standard deviations are shown in parenthesis
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W, EXRICEDHEENIIIIE CTH - 7205 s
1B 1964 S itAT 1963 D E R & 1) 15\l ©
B oToDid, BiE L 22 & H VT 1964 4103 7
SR ICERB L7ZETH B 7002, ShEIEA A
E Rl itkBEEZ6NS,
ERNTOEHRKRE N o7& 2 HOKB LS
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HY, T/, BEDTEBHOEOLL, @4iEs
V1 m? ) OWIRAKTSN B,

BE, KRFREFEORENEM L& 25,
0.826 £\ v S MY iNBS N7,

2 HHMEEAICHITIRAKH

(1) Rk B XU ik

1968 4Ei & S137Am < Pefidbd's: 1 2o
Fo sfEIM G, eV LAMAEBE LT,
BEMODF, % HIN L7 2N O% BIR
WO F CIE4R81 79724 Bk vy, 30x12

cm O 1 AT 2 KUOFLMB L IME, F/:
PG TIA AREEL 716 £ & L,30%x12¢cm ¢ 1 §
10 10 2 IOz & 09, 5 H 18 iz 6k
L7:0

M NI L TN B 290 T 20, #
RO O I 11X 28 8 (1 m2249) 122
WTITH » 720 73, SOABEHIZOW TS
IO I, FNEFNRVLOMBIENY
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3HNHINEHE A I2 X~F M L2 RL 7
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I EE, A E VICIEOffiZ At L, AL &
HREHIRIE 22D i liTh o7 LML,
iR 62 1 HIZHT AU, WIFhofIEE b 1
TEDNGI NS 2 o 220 2235, 1969 40T FHARH %
XUHIS NI ) HLIKIICERBL, o
W ETTARIZ L A EISIE L2 THh 5 720 o
T, 1969 4G 42 H H I3 PARs 3543 2 166G
BIVHAMICHY T LEEZBN S, 2FIL, &
EDIEIZONTHDE, HIEMIBH3IETT
W HEZIED KRB OV GREZHIBY % 57 L
7o TOILF2RIEH IUW 3 EIOTHT 55
ZRHEAAL LY G ITH o720 LL, HA4H
B~ It B U TUI ADIE T B & 0 %
< WTFR G HIBYGREDOWUIIE) 5 720 48
DB HIBID 2T LD N7 Y ST H - 7288,
Z DOV IED LMK TH - 720
BHUREN IS AU E & OYER T, B
BlFe, BNEC 1 BERIEL, FEEA, 1m® B0 ol
Bl m2 40 DI ov TN L7z #iE,
LA B LU I m? ¥ ORI EWV TS, %3
B, GRIGHIBE il F 723 A e iz
RL7e BE, BEEUCZOWTIRIE®D, F7: 1 #ikr
BB L1 m? B) ORI 35T (0 Higy
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M E L IUERARE N b TH B0
Bon SRR THTET 24 LHInE
SuT Ao, B, 1m? Y40 8 ke, B,
I (J&/H0) B X TRIOEBI & OB T
Hatio
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Table 32. Phenotypic (iP), genotypic (fg) and environmental (fg) correlation
between the germinability at low temperature and the 10 characters
in direct sowing, and heritability (h?) of the 10 characsers
o T Length of leaf blade i
Character Leaf order .
L st | 2nd | 3rd | 4th |__ sth [ 6th
ip 0.156 0.295%FF 0.297%%k -0.109 -0.027 -0.031
(0.3617) (0.8709) (1.5636) (1.5228) (2.1752) (2.9957)
fa 0.152 0.344 0.373 0.062 -0.045 -0.018
0.2671) (0.6901) 1.7723) (1.2292) (1.8956) (1.9935)
i 0.198 0.301 0.135 -0.601 0.114 0.027
‘ (0.2447) (0.5241) (0.8079) (0.8585) (1.0653) (2.2405)
h? 0.544 0.634 ' 0.731 ] 0.672 0.760 0.442
’ - Plant height | Leaf number index
Character . N ~___ Number of days after seeding ]
42 I 62 i 42 62
i 0.381 %k -0.062 ‘ 0.261%* -0.045
(2.2955) (4.3386) (5.137D) (5.8974)
i 0.595 -0.025 ‘ 0.580 -0.118
(2.1113) (3.7933) (4.3880) (4.6940)
fi; 1.470 -0.015 0.013 0.084
- (0.6984) (1.5876) (2.5624) (3.3723)
h? 0.902 0.851 | 0.746 0.660

ek gignificant at 1 % and 0.1 % level, respectively

Standard deviations are shown in parenthesis

Table 33. Phenotypic (fr), genotypic (i) and environmental (fy) correlation
between the germinability at low temperature and the 8 characters

in transplanting, and heritability (h?) of the 8 characters

No. of |

e N . ‘ Percent | Wt. of | Wt, of

Character g:&dmg lspikelets li\::]n:h lPez:‘mfll‘e N:r'\i?:fes of seed | culms | grains
‘per panicle] °"8 g p sterility | per m* | per m?

. -0.069 | -0.028 | 0.103 | -0.218*| 0.063 | -0.174*| o0.191*| -0.031
(2.6830)| (16.9833) (6.0730) (1.9641) (2.1591)| (7.4107)| (23.6679) (18.7948)

ta -0.063 | -0.010 | 0.004 | -0.555 | o.078 | -0.263 | 0.266 | -0.02
(2.6523) (13.8842)] (5.6780) (1.7891)| (1.9436) (4.1874)| (19.6722) (14.3661)

N -0.115 | -0.063 | 0.0 | -0.247 | o0.002 | o0.032 | o0.002 | -0.288
: ©.4301) (9.813D, (2.182) (0.8190)] (0.9489)] (5.7732)| (13.1301) (12.1092)

h? 0.974 | 0.667 | o0.8m | 0.827 | 0.808 | 0.345 | 0.622 | 0.5

* significant at 5% level
Standard deviations are shown in parenthesis
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Table 34. Phenotypic(fr), genotypic{fs) and environmental (#1;) correlation between
the germinability at low temperature and the 7 grain characters in trans-

planting, and heritability(h®) of the 7 characters

i Lengtl; 1.000- Percent of
Character| Length | Width | Thickness | -Width kernels | ventral Quality
, ) ratio e wt. kernel

2o | -0.057 -0.303% | -p.302¢% | g5z | _p.gsoe+ | -0.203* | -0.185
©1780) | (01017 | (0073 | (0-0803) (1.6270) (25.1004) | (2.1789)

ta | -0-061 -0.558 -0.575 0.349 0.417 -0.263 -0.200
(0.1429) (0.0805) (0.0572) (0.0627) (1.5423) (22.7494) (2.0861)

i 0.065 0.068 0.176 0.041 -0.154 0.081 -0.127

© | oo | ©l0e6) | (0.0455) (0-0303) (0°5032) (10.7078) | (0.6386)
wo| oes | oss | L 0.904 0.819 0.913

0.612

¥, ok ek gigpificant at 5%, 1% and 0.1% level, respectively

Standard deviations are shown in parenthesis
ElEEZRD, Szt D286 & MROMim 4 ot
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&, PRIl EBHFRORLBZBIHNREL 12 L
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) MNP DOEIHERT I EEME L
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