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Table 1. List of strains used
il\slgl.ir?i Dwarf type (gene symbol) Remark
iD-12 Yukara dwarf (d-12) Semi-dwarf
1D-18k Kotake-tamanishiki dwarf {d-18%) Semi-dwarf
1D-47 Dee-geo-woo-gen dwarf (sd~1 or d-47) Semi-dwarf
Shiokari Normal type Recurrent parent
Table 2. Cultivation procedure of three experimental fields
Ncation Iwamisawa Asahigawa Kitami
Item Year ’82 ’84 ’82 ’84 ’82 ’84
Seeding date (Month/Date) 4/26 4/26 4/18 4/19 4/21 4/25
Transplanting date (M/D) 5/29 5/28 5/19 5/19 5/24 5/24
Planting dencity (cm) 30Xx13.3 30x15 33.3x15 33.1x15 30.3x12 30.3x12
Hill/m?2 25 22 20 20 275 275
Plants/hill 2 2 2 2 2 2
Plot (m?2) 5.0 5.0 3.6 3.6 5.0 50
Amount Ofl fertilizer N 7.0 7.0 10.0 10.0 5.0 5.0
Control (kg/10a) P85 93 4000 110 6.1 6.0
K 6.0 8.2 10002 10.0 4.3 4.0
High (kg/10 a) N 4309 -+3.00 15.0 15.0 75 75
P 8.5 9.3 400V 17.0 9.1 9.0
K 6.0 8.2 10002 15.0 6.4 6.0
Hervesting date (M/D) 10/4  9/13,19 9/30 9/1 10/2,3 97

Note: 1) Fresh straw.

2) Barnyard manure.

3) Additional application of fertilizer at June 15.
4) Additional application of fertilizer at July 4.

b RS (FEEIITFIFED s\ TR L.
R BT AHHERENLY. Table 2 wimT & B0 T,
WA & BIERK#E L LT, BEREL SR D 2 X E Rk,
FAEWME B L OHER TR Eh ORI 30 A 18Tk
¥ U T i~ 7,

7e3s, 19824 & 1984 FORBIEMIM O Kk Fig- 1 &
TRt ERDTHok, HREME b 1982 i £FR/
HOBEZALHNIT L L, 7T AR KR B - 2ds,
BEMMIAE L UFRCE TR, —F, 1984 FE B4
T4 &b RBIE BHFCEE L .

X B KR
RO AR 81 % W% Table 3 iR
L, 1984483 1982 FIc g~ ERCFE L=
LIk, HHHED HEMS1924E0E X D bR

#EE N, LrL, ToBERARBMc L v B iy,
JIHBERES (TR E$3) T, WTFhoRFd 20
AREFE< /a0, L RBERES (UUTIR) T &RHK
L3 13 AR (oo fons, hREERERY UUTER
R) CRFBMC I B bh, [Lkhb] & ID-12 T
12 BB THh - DXt L, ID-18k < ID-47 i3 16
HElg ol —CHBEME MLEsnb] & ID-12 2
2R C, ID-18k 23 Fh X » 2~3 A& L, ID-47
2 TLEMbh) Xbh5aFEREL 7s - 722y, BIITE
ID-18 k & ID-47 ofEfizE» pE e otee —T,
JEkto A X B BRI OEBITHEE L bzl A LD
bk 572,
ZABHOREW L HINEN & BHE OB L E &
U, FRLIEDWTHESHT 21T » % Table 4
i, fEEfly Table 5 wiRkLiz, ik, —EWHE X
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OCARHFEAWTCHERR &db Bo 2 3o 20 T35
HEINT, TTHROVOBRTE, WFhoRHfcss
WU SRR X BB BRI ot AREIS
B WCIEEREE OV ThORMIC BT HERD
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R L DR D, [Lkh b CREK 285 Hb
W, WE, TKERIOCREE, ID-12 TiR/RE,
B, Rda, 28, bOLER IUTHEK, ID-18k
TR, —FERE, TRES, 2F bOLEB IR
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Table 3. Heading date {Month/Date) of
four strains

Amount Experimental field
Isoline of Year Twami- Asahi-
fertilizer wami Sahl™ Kitami
_ sawa _ gawa
82 8/ 7 8/12 8/ 9
Control
84 | 701 702 1/28
Shio- | ____ __ ~
kari . 82 | 8/ 7 811 8/11
'8 84 | 7796 7/23  7/29
82 8/ 8 8/10 8/ 9
Control
’84 7/26 7/21 7/27
ID-12
82 8/ 7 8/ 9 8/10
High / /
’84 7/25 7/22 7/27
82 I 8/12 8/13 8/11
Control
8 | 7/21 7723 7730
ID-18k
82 | 8/11  8/13  8/12
High
84 7/27 7/25 7/30
82 | 8/14 8/13  8/15
Control
84 7/29 7/24 8/ 2
ID-47 L
g2 | 813 811 8/15
High
84 7/28 7/25 8/ 2

TAREHIR L TR TR TR NGB RERN RS RT,
FRERBTEROLLNIMEE LT [LEsnh ]
OFH, TreHE, HLE, WE, Xokds X CUELHE
¥, ID-12"3 X 00 ID-18k co—Rku, Rehas
X OYWYHEL T ID-47 TR, R s X R TERER S
FRTCTh ot o ID-A7 Clx—FERLM 03~
TORE B TR S 5V IE R OZER LA S
Hice DL Z &L Table 4 DR S IERIKHERIC
BEBRENLLRICH 572D T, Table 5 TirEEX
LEERFBERCUCEHE UERE R LI
A. NEREOREMEE

FF, BRI OEHE T OV CRER O R 7 s
Z DY AR,

1) &/ &

IFEOPEMERK I Thd [Lisho] XHERT
Bote FD 5% ID-12 & ID-47 REBEOIRET
ID-18k (33 DHF TR HFERTH - 72, HBERRIC
B BEEL, WThoRFe oL oRBbo%
L 0ERER L.
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Table 4. Variance analysis of yield character
Character
No. of]
Persen-
Isoline| TItem Culm |Panicle Fi)slr:e_ slgi()l;e(l)eft tage | Total | Straw R;)ili%h Grain glr();?l(:l Hervest
length | length per |/panicle isltiet;- weight | weight yield yield vield index
Fertilizer
Shll(:;;ri Location ok ek ok >k *
Year * Fokk Aok Fokk *
Fertilizer
ID-12 |Location * * * * *
Year ok * "
Fertilizer
ID-18k | Location o ok ok ok Aok *
Year ok *k *
Fertilizer
ID-47 |Location # * w% o % %
Year * *ok Kok [ ok sk Heskesk * *ok
1) %, ®%k % Gignificant at the 5%, 1%and 0.1% levels, respectively.

2) Variance analysis of no. of spikelets per panicle and percentage sterility are due to the data of

Iwamisawa and Kitami.

Table 5. Comparison of yield characters in three experimental fields
Character
. i Culm length | Panicle length | No. of panicles/ | No. of spikelets/ Persentage
Lsoline | Year (cm) (cm) hill panice sterility (%)
1 A K I A K J 1 A K I A K I A K
82 | 655 720 71.8 168 159 155 179 23.0 206 696 — 73.5] 208 — 65.5
Shio- | -4 | 688 722 673 164 158 152 218 303 207 701 — 720 64 — 61
|Mean 672 721 69.6] 166 159 154 199 267 207 699 — 728/ 136 — 35.8
t - ——
’ 82 | 423 505 51.6 159 165 156 174 225 228 571 — 56.3( 183 — 36.1
1D-12 1 84 | 405 47.0 482 164 16.2 161 180 26.8 204 63.8 — 63.7 45 — 11.3
‘Mean| 414 484 499 162 164 159 177 247 21.6/ 655 — 60.0; 114 — 23.7
82 | 35.0 404 36.2| 133 134 128 296 315 295 443 — 41.8) 245 — 36.8
ID-18k| 84 | 365 397 347 128 137 132 29.8 41.2 332 420 — 40.0 4.7 — 25.8
Mean| 358 399 355 131 136 13.0| 297 364 314 432 — 409 146 — 313
82 | 38.0 475 445 154 139 13.6) 177 19.8 183 658 — 54.6J 402 — 70.5
ID-47 84 | 455 482 474; 158 151 155 186 26.6 189 61.7 — 59 3 53 — 105
!Mean 41.8 479 46.0| 156 145 14.6/ 182 232 186/ 638 — 57.0, 228 — 40.5
1
I: Iwamisawa. A: Asahigawa. K: Kitami.
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Table 5.

Continued
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Isoline | Year

!

(kg/a)

“Total weight | Straw weight |

(kg/a)

Character

Grain yield | 1000 kernel |Hervest index
[2:4

e

" Rough rice
yield (kg/a)

(kg/a)

weight (g)

I

A

K

1

A K

1 A K

I A K

I A K

1

A K

’82
’84
Mean

Shio-

kari

103.0
125.1
114.1

136.1
141.8
139.0

154.5
143.3
1489

47.8
52.3
50.1

63.6 133.0
66.7 68.0
65.2 100.5

553 725 21.1
72.8 75.1 75.3
64.1 73.8 48.2

43.4 56.8 17.0
56.0 56.7 55.2
49.7 56.8 36.1

21.0 19.0 17.8
18.7 19.5 187

19.9 19.3 183\

421
44.7
434

41.7 111
40.1 386
40.9 24.9

’82
84
Mean

1D-12

80.1
104.9
92.5

109.1
112.7
111.3

124.6
115.8
120.2,

39.1
40.9
40.0

51.8
53.6
52.7

81.6
54.9
68.3

41.1 58.1 43.1
64.0 59.1 60.9
52.6 58.6 52.0

30.1 45.2 35.2
50.5 43.2 43.5
40.3 44.2 39.4

20.5 21.7 18.9
19.9 21.2 20.5
20.2 21.5 19.7

37.6
48.3
43.0

411 28.1
387 317
39.9 329

’82
’84
Mean

ID-
18k

100.5
105.9
103.2

105.5
107.5
106.5

1154
117.8
116.6

43.0
39.2
41.1

69.1
52.9
61.0

49.6
52.2
50.9

57.5 55.9 46.3
66.7 55.3 64.9
62.1 55.6 55.6

45.1 43.9 385
49.6 42.5 47.6
474 43.2 431

23.9 22.8 224
21.4 22.7 21.9
22.7 22.8 22.2

44.9
46.9
45.9

41.6 33.3
39.3 404
40.5 36.9

’82
’84
Mean

1D-47

90.5
104.5
97.5

1139
1144
114.2

136.9
127.1
132.0

59.9
47.6
53.8

68.9 119.0
56.6 62.4

62.8 90.7,

30.6 45.0 17.9
56.9 57.9 64.7
43.8 51.5 41.3

23.6 33.7 14.5
44.2 44.2 485
33.9 39.0 315

22,0 20.8 19.3
211 214 21,6

21.6 21.1 204

26.1
42.3
34.2

29.5 10.7
387 381
34.1 244

2) ® &

BREOFEERMIL ID-18k T, %\ T ID-47 TH
D, ID-12 & TULE» D | BPRIEBEFETH -7, Hricdt
RICBT 2RRARM & b LORBHICE N CE &
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3) #

RO %R ID-18k T, 1D 3% X vy
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E 2/ ol

) —HERH
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EBATHI 6025 iens o i,

5) "B 4
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THhORHDS 192 F0EEL Y E S Eiote L
PLEOBEIERRCTIRME Tz & A EERLLR

Tein o DX LT, dbR CHSRIERIC 7L 0 feEnid
S, iz ID-18k MEMEA 7R U,

6) & =
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b B E
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AR E DB EL R Ui, Fic 19824 it TLE
Db B XU ID-47 oA B A %5E X vy
Z%jfib\fﬁ& AR o

8) B 23

BELECHEYRLORI LEh b | Th b, ID-18k,
ID-12 Dl ey, BHEGDW ID-47 ChHofo, &
fo ID-18k #BR - CH£RME D)o WESR K bEV
[T B

9 ¥ XK E

FARETIE (Lkh b ] ¥z 5% A0hich o
Fro EBMRET sd-1 %415 ID-47 25 bIEfE
Elotee TUEMD ] KKWTED oot ID-18k
T, kT ID-12 D& ol L L XKEOW
Tin ID-18k T, MDD R~ TE
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Regional response of yield characters in ‘Shiokari’.
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Fig. 3. Regional response of yield characters in ID-12.
Iwamisawa 0--1982 @—1984, Asahigawa ~—1982 4a—1984, Kitumi []—1982 M—1984

Fig. 4. Regional response of yield characters in ID-18k.
Iwamisawa O—1982 @—1984, Asahigawa ~—1982 A—1984, Kitami []—1982 MN—1984
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Fig. 5. Regional response of yield characters in 1D-47.
Iwamisawa 0—1982 @ —1984
Asahigawa ~—1982 A—1984
Kitami [1—1982 1984
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Summary

1t is a well known fact that the semidwarfness is
an important character for rice breeding as shown
in the cultivars such as Reimei and IR-cultivars.
Short plant stature having upright leaves are ef-
ficient for lodging resistance and increased pho-
tosynthesis.

In the Plant Breeding Institute, Faculty of Agri-
culture, Hokkaido University, a series of near-

isogenic lines for 20 kinds of dwarf genes was
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developed by successive backcrossings with a
representative cultivar ‘Shiokari’ in Hokkaido.
Among them, the authors chosed three semidwar{
lines, 1D-12 Yukara dwarf type, ID-18k Kotaket-
amanishiki dwarf type and ID-47 Dee-geo-woo-gen
type. The regional response of the yield chara-
cters were investigated both in 1982 and 1984, using
the three isolines together with the recurrent pa-
rent ‘Shiokari’, at the three rice experiment sta-
tions located in Kitami, Asahigawa and Iwamisawa
from north to South in Hokkaido, respectively.

A field design and main cultivating methods
followed to the conventional procedure of yield
trials in the respective experimental station. Two
kinds of fertilization levels, standard and high
quantities with additional fertilization were applied
at the respective field. The results obtained are
summarized as follows;

1. There was no difference of heading date be-
tween ‘Shiokari’ and ID-12, while those of ID-18k
and ID-47 delayed by 3 and 5 days, respectively.

2. No significant effects were detected by the
high fertilization in all lines.

3. As to the grain yield, ‘Shiokari’ was superior
to the other semidwarf lines, showing that the
virtues of semidwarfness were not expressed under
the genetic background of the cultivar in Hokkaido.

4. There was a tendency about the regional
fluctuation of yield characters through all lines
including ‘Shiokari’ as shown in below.

In Kitami located in the northeastern part, total
weight and straw weight were relatively higher
than those in the other places, while the damage
by cold temperature was severe especially in 1982.

In Asahigawa and Iwamisawa located in the
rice cultivation area in Hokkaido, longer culms
and higher hervest index were characterized,
accompanying with increased panicle numbers in
Asahigawa.

5. The use of the two semidwarfess are pro-
missing as well as Dee-geo-woo-gen dwarf because
the action of d-72 (Yukara dwarf) was characteri-
zed by increasing total weight and straw weight
and d-18% (Kotake-tamanishiki dwarf) increaseed
panicle length, panicle number, 1000 grain weight
and straw weight, respectively. If the appropriate
genetic backgrounds were explored, the both genes
might have an important role in place of the

Dee-geo-woo-gen dwarf type.



