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73 RIUR I RIETER ORI F R

/mTho7z (3K, mmEidd23 g/, K
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AL MG A3 11.6 %, SHRE u 0 28 356 7%
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BRI A B R R ERO S NS, BE LT, Al
FEARED R RIEBD SN o 72

RHAERE, M EMEMEE (5% O
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CEMINIZEVZ L. FHHIEICS 2 5 R E A
bREWIENNE, B (7 B 7 HEAE, R IGE
355 g/m) $A5&, HAH (6 H 2 H#EHE, [F208g
/m) 0147 g /mdNEZ T E EIFH DT, 2010
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B AR A AR — 0.0 ns -28  11.8 % -25 24,0 sk -30  11.5 %
CiRafT A SR — 0.0 ns — 0.0 ns — 0.0 ns — 0.7 ns
D: R4y HIAE 36 11.6 =% -50  38.3 s 24 21.1 =% -45  26.5 %%
F: 5 e 35 10.8 s 40 24.1 % — 2.4 ns 19 4.2 %
AXD -39 13.8 %
BXC -23 4.5 *%
BXF -17  10.2 *
DXC -16 2.1 *
DXF 22 4.1 *% 21 6.1 * 33 14.5 *x
R A ] L2 . 252 7.0 ...
IR 282 605 175 605
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D) x GIRIERIIIED D) Thorz (53 %K).
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5.#357%, -520g/mMORELRETH - 7.
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EIXEOMBE (20104E [7256 335, H2DVITE
B (20114F [72 6330, [Z2bdheh)) 2R
L7z, 2oZE&hnnd, FREMEICBT 2N
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BB o 2R D 5. KR T3 R
RRO SN o 7228, — IR BT HF
5341 %, 5 %KMETHE %530 /FEOR R
oM (F—FEW) OT, KB DNT 2 AP,
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L 72 2B pE O FEHBERE Tl AN Z 23R L Z
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DEBFIBVWTOILRELTRDOONL DT, FHlfikk
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WCHE L7z, 72, Matsushita 10 1%, [7257
T ORMEE L BALHIRE D72 ) OWEE DRI
HOMBE, D VB THLIIEWEAIWEZ L L
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IFORE L IIHEBR LA E2HE LT
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VIBERE N B 72 2 DRETE B AR ] 0> 28 3Rt D %) R A3
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TERDRRD b, PR TERTIUE, F5%265%,
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DY DRI BT B A4 F O] & DIRFED S LW
TELWEREYD B, 41%IZIOBLIZOWTHH
L, [72bH%h] RPELICEBBEREIND spl 4
A O 1A RO — W R RS E E NS,

vV =

SRR T spl 2 FEO XM O R A A il
[72539h] B [Z2bdeh] 1onwT, ¥
Lo b YR T & 2 B FATE1-LEE 0 723D DIRK;
FEZ O TGS L7z, SRR ol il & 7
0, PEMBEEZOHR TR L ) b RN
EICR R L7, BRI ENEROKER,
(725380 ] ORHINEISIE, 1B E BEo%S
K, VENEWERAS R R L D ZIE 2 ), Hl
EABETE BT F Tl ER AT, DREE
TEFMH 217 ) EERRDB LI E o7z, Filikk
FATD W T 2010 4F DA R R BEHR 2> H 1336 A 2
2\ LBRRE DR RARIZ S 7278, 2011 4E DR FE
BRCIIREI RO SN h oz, 20114EDOH R %+
W Ewn e, (k) x BEELBIEZR L) x (%)
BRI DS ) OMAEDLRICL D HPHINEDS
WaHdZ EETHY, ZO&KMETOMFEIE
409 g/mMTHotz. Fiz, FHMEEICE > THilES
a DERBRIE 2 FEM L, IR 420kg/10 a 215
7z.

—J, [72bHer] & 263 FH] THUEL
72 WEHETIIZINE B Lh o7z, spl BIET %
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THAHWNREEIRRENZ. [EHeh] o=
HORE T PE T DRI SR DOETDH 5.

| B

FRXAR) F L0 bR, BYTHA K
e 72 72 7 AT U 86 1 [ D S e

¥ — M HIT R ICE#HOBEE R LET. £
72, RWFEOZRITIIH Tz - T, MGREROREEE P,
A, WE % ERMoOMREZEY), MEHEIIEmN
727 E DU SR IE v 7 — S 1 R
R B AL % © UM 2RI B S AL < & o
HERLIT.

51 A X

1) BRFE - LR 2011, A A SEROHLEDEH
aifl [ 725990 OWGE J OUEAR R
FAxd R oZE. HIERK80 (B1) @ 260 -
261.

2) — - EERNE 2012, FERPALEDELH AR i
T [725995] OWEICITTBMSEMELD
BFRMHOFE. OEL8L (1) 44 — 45.

3) AIHE— 1990. WEBOLER & AR, Mk
OFE. PR % 2 BB p.351 — 358.
JICHh. B

4) FHME - R W 1971, MHEREREIZ X S
A A OMEF A . Fetufks5, 6, 7, 8,
9, 10, 11IIxIEY ZH8HEE. JURR MRS
25 1 137 — 152.

5) WEPSEME - WRHET 2012, EHESEEA A
[7eb 332 IZIEZOHEILEDOEILA /NS
< IDUHE E SR 23 [ v P 23 30 v DY BT 2R
T ¥t

6) — - FriiE - A - H T - RIS
otk - BIGH T 2014, WGREEYEDRL A A A
(725335 ICXdFk—nvray 7H A L —
VOREMEF-BNOHE. HERE60
91 — 96.

7) Li S, Q Qian, Z. Fu, D. Zeng, X. Meng, J. Kyozuka,
M. Maekawa, X. Zhu, J. Zhang, J. Li and Y. Wang
2009. Short panicle 1 encodes a putative PTR
family transporter and determines rice panicle
size. Plant J. 58: 592 — 605.

8) Matsushita, K., S. Tida, O. Ideta, Y. Sunohara, H.
Maeda, Y. Tamura, S. Kouno and M. Takakuwa
2011. ‘Tachisuzuka’, a new rice cultivar with
high straw yield and high sugar content for
whole-crop silage use. Breed Sci 61: 86 — 92.



26

9)

10)

11)

12)

13)

14)

AL b U [ SRR I R v 8 — BifgE G

B 5 s — - W - FEFEL - F
HIEAR - AT 2012, ZRELSITHLEEC
AL S0 O SR RRG LR [ 72537977 ]
OF . TP © 1 - 13,

— - A EY] - S - M I R
Feoh - WTHZEER 2012, EELICTHA DR
B R KRG an il [ 72 b . SFHi23
T H Y BT R R L.

Matsushita, K., S.Iida, O. Ideta, T. Ishii, H.
Fujimoto, M. Takakuwa and Y. Takahashi
2013. Effect of low planting density on the
spikelet number in ‘Tachisuzuka’, a rice
(Oryza sativa L.) cultivar with a short panicle
for whole crop silage use. Grassl Sci 59: 124 —
127.

, T. Ishii, O. Ideta, S. Tida, Y. Sunohara,
H. Maeda and H. Watanabe 2014. Yield and
lodging resistance of ‘Tachiayaka’, a novel
rice cultivar with short panicles for whole-
crop silage. Plant Prod Sci 17: 202 — 206.

T 5 - R0 - R - B HSERR -
TGREZ - 158 IE 2015. FRFSHAMLEDRH Mk
(7B ] OWEIZ LT THEEOE.
H R X 2 55239 © 24,

HOABL T - AR - RS B - AR R - I
H - EEHF 2015, HAAERET O S A R
FERGSE AL G R AR (72 b B h] OfE

15)

16)

17)

18)

19)

20)

21)

22)

23)

#1675 (2016)

W RIT T8, HERHAR 239 ¢ 23,
FEEARAE TR b DO R EN R v Y —
2013. EHES LA & [7o b33 h ] FETHAN
<=7, 1 —47.

FUEEERE  VEWARZERT Ko X M REERERETE T
— 2 2010. AR BENR b A P R AR AR R T
— % ~X—Z CD-ROM (2010/10k%) Shdb2009.
i BE - WAE W 1983. KHICBU % %
BRO—NT. HAER 52 | 168 — 176.
AT 2002, # < FTREMKOZ ) &2
B —HRFN X B EBRETIEO@H—. BRI
WF7E37 © 81 — 96.

2002. E <L FTMBMOZ ) &2 5
—HEMFOEBIC SN D TR —. B
37 1 177 — 196.

2002. #E L FTMBEMOZ ) &2 5
— R R RO —. RAEENZE
37 1 259 — 274.

2003. EAREKDMHIZ X B BAEERAMN
DY FE—E IR0 GFHEBANF—. BAESEM
7238 39 — 55.

PribiEE 2010, FLABICBUT A EEA A WCS
fah- & AE. HEREES5 ¢ 365 — 372.
EAGECEE - EHE SR - ISR 2009. HAILZ
BB AHA L FUHAC B B RSEEEHLETE O
AR, B OIIEEAZ B 2 ik A R O F) 6.
H% 480 : 363 — 389.



BEA S - RIREEDEH A A QRS AE - 7 1 27

Studies on Optimum Cultivation Methods
for Seed Production of Rice Cultivars with Short Panicles

Hiroshi FujimoTo, Kei MATSUSHITA, Koji NakAGoMI ! and Shinsuke MORI

Summary

‘Tachisuzuka’ and ‘Tachiayaka’, which are promising new rice cultivars with short panicles, have
been developed for whole crop silage (WCS) use. They offer improved lodging resistance, harvesting
period, straw yield, sugar content, silage fermentation and feed value due to their morphological charac-
teristics, which result from their short panicle (spl) mutant gene. However, there is a problem in that
their seed production is poor. We investigated a way of increasing the seed yields of these cultivars by
optimizing their cultivation methods. In this study, we applied factorial design or fractional factorial
design to the design and analysis of experiments whose aim was to evaluate the factors affecting seed
production in short-panicle cultivars. We investigated four (in 2010) and five (in 2011) factors including
planting time, planting density and fertilization methods, each at two levels, for two (in 2010) and four (in
2011) cultivars. The panicles of ‘Tachisuzuka’ varied greatly in size according to the treatment. In the
short-panicle cultivars, there was a strong positive correlation between seed yield and panicle size, and no
correlation between seed yield and panicle number. This is in contrast to wild-type panicle cultivars,
which usually exhibit a positive correlation between yield and panicle number. Factors related to planting
time and fertilization method had a strong effect on seed yield with ‘Tachisuzuka'. For a high yield with
‘Tachisuzuka’, late planting and no nitrogen application until topdressing is applied at the panicle forma-
tion stage are recommended. The expected seed yield with the treatment was 409g/m? We obtained a
seed yield of 420kg/10a for ‘Tachisuzuka’ using the optimized cultivation method in a demonstration
field in 2011.

On the other hand, we never achieved a satisfactory result with ‘Tachiayaka'. ‘Tachiayaka’ is anoth-
er short-panicle cultivar with an spl mutant gene, but with different heading characteristics from
‘Tachisuzuka’. Further studies are required to obtain a comprehensive understanding of the function of

the spl gene in rice cultivars with short panicles.

Lowland Crops Research Division, NARO Western Region Agricultural Research Center
" NARO Agricultural Research Center



