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Table 1. List of strains used in the experiment

Group I\‘I,z;rgzt;f recorzfr?én(éition Breeding method involving cross combination
Akamuro Indigenous variety
Iburiwase do.
Akage 1905 do.
Tokachikuroge 1914 do.
A Igoshiwase 1914 do.
Bozu 1914 do.
Bozu 2 go 1919 Pure line selection from Bozu
Bozu 5 go 1919 do. from Bézu
Kitamiakage 1923 do. from Akage
Fukoku 1935 Cross breed.: NakateaikokuxBoézu 6 go
Norin 20 go 1941 do. : Norin 1 goXxIburiwase
Eiko 1941 do. : Tsurukame X Wasefukoku
Ishikarishiroke 1941 do. : Kanzan 8 gox Wasefukoku
Kamenishiki 1944 do. : Rikuu 132 goxJoiku 42 go
Shin-ei 1951 do. : Tomoenishikix Nérin 20 go
B Toyohikari 1953 do. : Waseaikokux Nérin 15 go
Terunishiki 1953 do. : BeninishikiX Nérin 20 go
Shinsetsu 1954 do, : Kamedawase X Ishikarishiroke
Fukuyuki 1958 do. : Hokkai 112 goxXNorin 34 go
Mimasari 1959 do. : ('I_‘omoenishikix](‘)iku 14 go)x
(Ononakate X Norin 34 go)
Sasahonami 1961 do. : Fujisaka 5 goxXNoérin 15 go
. Yukara 1962 do ¢ Kanto 53 goxEiks
Shiokari 1963 do. : (Megurosakaemoshi X Kyowa) X Kyowa
Horyu 1964 do. : Shin-ei X Terunishiki
Uryu 1965 do. : Ishikarishiroke X Akatsuki
Himehonami 1966 do. : Kiiku 26 goXxYachiminori
C Sorachi 1967 do. : Kaiku 12 goXMimasari
Narukaze 1970 do. : YukaraX Sasahonami
Matsumae 1970 do.  : Fukei 51 goxHokkai 183 go
Ishikari 1971 do. : YukaraX Sasahonami
Yunami 1971 do. ¢ (Yukara X Sasahomani) X Sasahonami
Kitahikari 1975 do. : ShiokariX Yukara
Table 2. Amount of fertilizer applied, and dates of sowing and
transplanting in the respective year
Amount of fertilizer applied (kg/10 a)
: —" Date of
Year Basal dressing Lop-dressing Date of sowing transplanting
N-P,05-K,0 NV Date (Date in April) {Date in May)
1977 14.0-15.5-13.0 3.5 June 27 25 28
1978 14.0-15.5-13.0 2.8 June 19 25 26
1979 13.1-14.5-12.1 2.3 July 2 23 24
1982 13.1-14.5-12.1 2.3 June 28 26 28

1) By using urea.
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Year of varietal recommendation
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Relationship between chronology of varieties and panicle weight per

Year of varietal recommendation

1978 (1 plants/hill)

hill in the expreiments of 1978, 1979 and 1982.
LSDs of panicle weight per hill at the 0.05 probability level were
40g in 1978, 52¢g in 1979 and 6.6 g in 1982, respectively.



Table 3. Comparison of the three varietal groups in characters concerning yield

Character

Panicle weight pre hill (g)
Total weight per hill (g)
Straw weight per hill {g)
Percentage of panicle weight
No. of panicles per hill

No. of spikelets per panicle?
Mean panicle weight {g)
Mean straw weight (g)
100-kernel-weight (g)

Grain length {mm)

Grain width (mm)

Culm length® (cm)

Angle of 1st leaf¥ (degree)

1982 (2 plants/hill)
Group

A B c

1979 (2 plants/hill)

A

Group
B C

1978 (1 plant/hill)
Group

A B C

1977 (1 plant/hil})
Group

A B C

27.2%% 404 40.7 (*¥)
45.8%% 63.9  63.1 (*¥)
18.7+% 235  22.4 (*¥)
58.6 63.0 64.3 (¥
14.3%% 21.8  22.7 (*%)

113.5 111.8 98.0
193 1.92 1.83

I 184% 1,145 1,02 ()

84.1*% 74.6* 65.9 (**)

25.6%F 37.3*% 42.5 (*¥)

15.3% 21.0% 26.1 (*%)
81.1%% 99.0 88.7

1.75

1.83 1.66

21.5% 25.8 25.3(%

10.8  13.2  14.8 (*¥)
108.1 106.1* 91.4 (%)
2.12 2.03 1.74

78.0%% 67.9%% 61.1 (*¥)
102.2%  90.2%* 60.9 (%)

11.2% 13.9 15.3 (*)
94.7 95.7% 77.5 (¥¥)

2.21 224 229
6.71%F 6 36** 6.52
3.42 3.48 3.43
77 .4%% 67 0%% 56,7 (%)
96.1% 72,5 63.1 (*¥)

1) Significant differences between A and B and between B and C are shown by * and ** at the 0.05 and 0.01 levels, respectively. The

stars in parentheses mean the significant differences between A and C.
2) Measured by the panicle of main culm in 1977 and 1978, and by the largest three panicles in each hill in 1979 and 1982.
3) Measured by the main eulm in 1977 and 1978, and by the longest culm in each hill in 1982.

4) Measured at maturity.
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Table 4. Comparison of the three varietal groups in culm
and leaf characters in 1977
Group
Character

A B C
Panicle length 18,2 16.3 15.7 (*4
1st internode length 39 4%* 34.0%* 30.4 (*%)
2nd " 25 1 21.6%* 18.5 (**)
3rd ” 11.7 10.0 8.1 (*)
4th » 1.2 1.5 1.0
1st leaf sheath length 28 .8%* 26.1% 24 .4 (**)
2nd »” 21.2 20 . 1%* 18.5 (**)
3rd »” 16.2 15.5 14.9
1st leaf blade length 27 . 0F* 24.1 22.4 (*%)
2nd » 33.6* 30.5* 28.0 (v%)
3rd ” 30.6 28.0 26.5 (%)
Width of 1st leaf 12.3%* 9.7 9.4 (*%)
Upper internode 735 73.7 745

elongation index

Significant differences between A and B and between B and C are shown

by * and ** at the 0.05 and 0.01 levels, respectively.

The stars in paren-

theses mean the significant differences between A and C.

Table 5.

Correlation coefficients among seven characters

relating to yield in 1982

I. Panicle weight per hill
IL. Total weight per hill
I11. Percentage of panicle weight
IV. No. of panicles per hill
V. Mean panicle weight
VI. Mean straw weight

VII. Culm length

—.603%F — 457xx — 7QTw
—.270

Rt 11

J763%F 561 I11.

L748%%  T45%EF AREE 1V.

.170 .099 .344  — 496 V.

—.819%% 410* VI,

—.260 —.270 — B30%* .420%  575%*

*, **Significant at the 0.05 and 0.01 levels, respectively.

FEZA R IO B S DRITIE VCIEOHEBEEY R L
7223, L ELSE L OMICITEVAOHBEN AL R
too o, LR, BEHSG EIEOMELRLE
Loo, B 1HEE FH1ELLERIVRE L OH
Ty, FRFREOMBIRR L, ok, Fiy1HH,
1 ¥ b E R LOBRROHARC AR RIEDHEN
Mabht, ¥, FH1IEbLAELEELGOM T
13, EVCADHBAZLRD, BEIHEEHAOMD
 HBB R TIa o T

1979 4E0 2 KGR T 1982 dE0IBA & A
DR R L, VR & 1 SRR OB RELE 0,831
T 1 BRBESL & P8 1 FE ORI T —0.627%* ¢ » o,
1979 SE iz o L VKRB D DI 1982 4D 5 F &
1979 sE DR S 1979 SR BT A B A L HEE L
D, 0 AHEEHELNES L IR FOFEEH1ELLE R
LOBE L oM 1% KECTHERADHERM, ~0.705
BRI 0560 BN, DX 52 KBENHTE
LELLEIHEHAOBMOACHEER THY, B
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Table 6. Correlation coefficients among culm,

I. Culm length 1.
I1. Panicle length 57k II.
I11. 1ist internode length 93k 66%* I11.
IV. 2nd ” L95%* .53k L 90%* 1v.
V. 3rd » LB1¥* .36% . BoH* B8** V.
VI. 4th »” A1 — 02 .19 .29 H3k* VI.
VII. 1st leaf sheath length L 83*+* L BO** L87H* JT6%* LB2%% .22 VIIL.
VIII. 2nd ” (BT .65** 81+ N 78 39*% L93**
IX. 3rd ” L 65** .31 L 48%* L 50** B3*x ,48** L64%*
X. 1st leaf blade length .65** L69F* LT5%* B7x* .43* .07 (83**
XI. 2nd »” JT9x* L 59** VS L 66** J73%* .36% . B6**
XII. 3rd ” LT2%* L37* LBLF* O7k* [ 78%x* .44* L70%*
X11I. Width of 1st leaf blade 1‘ L B4KE L49%* VTE%% LBLx* T4%* .28 .68**
XIV. Angle of 1st leaf blade | 59** 44* L 63%* L61H* .35 .01 L 64**
XV. No. of spikelets per panicle ( .62k Kkiue .58 54wk 55%* .36% . 55*
XVI1. No. of panicles per hill [o—.65¥k . ATFR — BEEE — B4 — 62%F  — 17 — .5O**
XVII. 100-kernel-weight . —.10 —.19 —.11 —.21 .10 —.05 —.02
XVII. Grain length ! .14 .37* .29 12 — .04 — ., 38* .23
XIX. Grain width ‘ .19 -.30 .07 12 .37* .36* .09

*, **%Significant at the 0.05 and 0.01 levels, respectively.

Table 7. Factor loadings of the fist two principal components in
the analyses by using the lengths of panicle, internodes,
and leaf sheaths and blades

Factor Factor
Length of

T 1r I 1T
Panicle length .68 —.55
1st internode .86 —.28 .87 - .41
2nd ” .82 —.09 .93 —.29
3rd » .82 .41 .87 .21
4th » .41 71 .56 .79
1st leaf sheath ’ .94 —.27
2nd » .97 .01
3rd »” .80 .43
1st leaf blade .80 — .40
2nd » .93 .03
3rd ” .85 .30
Eigen value 7.37 1.57 2.69 .92
Contribution (%) 67.0 14.3 67.2 23.0
Cumulated (%) 81.3 90.2
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leaf, panicle and grain characters in 1977
VIIIL.

JT9x* IX.

N L 49%* X.

. 88** LT8** L 82%* XI.

J78%* . 8B** LB1F* 87+ XI11

NS L63%* 51w .63% .68** XTII1.

B4rE .30 L49%* L46%* .29 . 39% XI1V.

L 66%* Tl 50%* .55%* L41% LA0* .08 XV.
—.56%* — bO*k  — 36%  — 48%F — 44% — 56*¥* - . 36% — HO** XVI.

.05 .35 .14 .18 .36 — .01 —.17 —.23 .25 XVII.

.07 .07 .24 12 .17 .36% .19 —.14 —.28 .17 XVI1II.

.26 ,55%* .06 .34 .42% .09 .07 .06 —.09 . 46+* —.17

BRI 1ELLEYN L CHENC BRSNS EEY S
Z T\,

1977 40 1 A B0 5 19 BER O 7R Bx
Table 6 1w L7, BRI FE, #1~535HEE
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BT FhEofEY R L. LidisT, ZOERSY

132 FH QMM - FEW - R L LGN R s
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2 FNTCEBS TS b AR 2 O ERS 05 S
hice ©® X572 MOERSIERERRRD, Bk
REREZT RIS SIMOERE 2 AV RS 5
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FECHBIRETAOT, B 1ERS YRR X - TRE
IRDHLENTEDEBLOLNB, U, F2FRDD
JRTEGL - AR, st s LA - FRrff
RUEABRIOCRRT B 1o, LR R EEY (81
R/ 3 BRTE OMIEBA R 2B Lk, &/
OFRE & LA EEC OV COBMRE Fig. 3 1@
RLTo. WAL 5SS KETHELADHEN LS R
7D CREBO G T MREL RIERCHD vz
b LInLEMEDSMKREE, FFE ORI T
WEAELbRD, Ti, RAUFEHBREEIOWT,
SHBCAEFEEL AL o7 (Table 4), U 2 2
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7% Iy TR o E O HRM OB X 5 3 O Tiisl,
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Fig. 3. Relationship between culm length and the upper internode elongation index

in 1977. LSDs of culm length and the upper internode elongation index at
the 0.05 probability level were 3.3cm and 4.8°, respectively.
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Summary

Depending on the history of varietal improve-
ment in Hokkaido, the authors chosed chrono-
logically 32 varieties for study of the plant type and
yielding ability. The old and new varieties in
Hokkaido were classified into the three groups;
Aeeees indigenous varieties and the early days varie-
ties bred by pure line selection before 1934; B------
the improved varieties bred by the cross breeding
during 1935-1961, C:---- modern varieties released
since 1962. The experiments were carried out from
1977 to 1982 in the cropping conditions such as
one or two plants per hill in the respective year.

Based on the comparison among the three groups,
the panicle weight per hill in the two plants per
hill condition showed a tendency to increase toward
the modern varieties in the order of A, B and C.
However, the differences among the three groups’
considerably decreased in the condition of the one
plant per hill. In both of the panicle weigtht per
hill and the number of panicles, the steady increase
from A to C was recognized in the all experiments,
while a reverse tendency was observed in the
number of spikelets per panicle though the differ-
ences among the groups were not so prominent.
There were no significant differences among the
three groups in 100-kernel-weight. The tendency
in total plant weight per hill resembled to those
in panicle weight per hill. The percentage of
panicle weight to the total plant weight which
means harvest index showed a significant increase
from A to C group.

From the experiment, it was recognized that the
feature of short culm in the modern varieties be-
longing to C group was caused by the shortening
of the respective internode in the similar rates.
Therefore, the upper internode elongation indices
were variable among the modern varieties as well
as the old varieties. It seems that the yielding
ability of the modern varieties reached to a ceiling
due to the decrease of the number of spikelets
per panicle accompanying with the increase of
panicle number. For the further improvement of
the yielding ability, it will be needed to introduce
the modifying gene or to utilize heterosis for
the increment of the number of spikelets by the
use of the exotic varieties including javanica and

indica types.
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Appendix 1. Agronomic characters in the thirty two cultivars in Hokkaido

1 D, . First®

by Nemeof  Yewof | URA0 BRACT (ma Gim o hegdee

variety mendation per hill per weight  length leaf Date

panicle (@) (cm) (degree) (in June>

Akamoro 16.8 96.4 2.01 81.1 91 21
Iburiwase 10.9 100.6 2.64 80.1 104 19
Akage 1905 11.6 100.6 2.22 76.3 94 17
Tokachikuroge 1914 18.8 105.4 2.13 74.9 96 25
Igoshiwase 1914 17.4 72.2 2.10 67.9 102 20
Bozu 1914 11.8 108.8 2.27 82.9 100 —
Boézu 2 go 1919 11.3 102.5 2.27 83.8 105 25
Bozu 5 go 1919 13.7 85.9 2.24 78.7 106 23
Kitamiakage 1923 21.1 103.2 2.05 73.4 96 22
Fukoku 1935 16.0 104.7 2.28 68.9 89 21
Norin 20 go 1941 19.0 86.6 1.99 65.1 80 14
Eikd 1941 19.0 127.6 2.30 69.2 52 26
Ishikarishiroke 1941 13.0 134.9 2.27 79.8 68 25
Kamenishiki 1944 27.1 102.3 2.20 71.1 114 29
Shin-ei 1951 21.6 98.9 2.28 69.3 100 28
Toyohikari 1953 17.6 116.7 2.43 68.7 92 26
Terunishiki 1953 26.4 108.5 2.28 63.6 82 25
Shinsetsu 1954 24.7 100.5 2.35 69.1 77 27
Fukuyuki 1958 26.3 102.1 2.09 65.5 74 25
Mimasari. 1959 27.3 91.3 2.29 56.2 76 26
Sasahonami 1961 19.4 90.8 2.14 63.9 76 20
Yukara 1962 23.3 87.2 2.39 54.9 49 27
Shiokari 1963 19.0 112.0 2.10 68.5 70 22
Horyu 1964 19.8 103.6 2.34 64.2 82 20
Uryu 1965 19.7 98.1 2.08 65.6 106 25
Himehonami 1966 28.9 119.4 2.21 59.1 82 27
Sorachi 1967 32.2 88.2 2.23 57.6 71 26
Narukaze 1970 30.5 60.3 2.20 56.2 30 20
Matsumae 1970 26.6 105.4 2.38 58.5 48 28
Ishikari 1971 20.0 85.1 2.49 57.9 47 20
/inami 1971 26.7 76.8 2.46 53.5 43 20
Kitahikari 1975 22.2 91.0 2.29 54.3 58 24

—
paws

3

LA

wn
= =

Mean of both 1979 and 1982 (2 plants/hill).
Data in 1977 (1 plant/hill).
Mean of both 1977 and 1978 (1 plant/hill).
Data in 1978 (1 plant/hill).
Measured by the largest three panicles in each hill.



