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Yidd tes for high-yieding and high amylose-content breading linescarrying Ur1 genein japonicarice
OBhattarai, M, M. Kamimukai®, B. B. Ran&, T. Kawano! M. Murai*

(1.Faculty of Agriculture and Marin Science, Kothiiversity, 2. United Graduate School of Agricuéusciences,

Ehime University)

Introduction

Url (Undulate rachis-1) is an incompletely dominanegen
on chromosome 6, being characterized by undulafion
primary and secondary rachis branches (Neigalo1958,
Nagao and Takahashi 1963, and Sato and Shinjy9. 1991
Url increases spikelet number per panicle due tcasese

of both number of primary branches per paniclenanaber

of secondary branches per primary branch, resiittirag
large number of spikelets per panicle (Murai amaiia
1994, and Murai 1999). This genic effect increageain
yield in bothUr1/Url andUr1/+ genotypes by enlarging
sink size on the genetic background ¢fanica variety
Taichung 65, despite the reduction in ripened-grain
percentage (Murat al. 1997 and 2002). Murdi a. (2005

and 2013) reported a high-yielding inbred line M
carryingUrl. In the present study, yield test was conducted
for Murai 79 and other two newly-developed linasyta

Ur1, together with a representative commercial variety.

Materialsand Methods

Murai 79 was developed from the ¢ ‘Nisihikari’ x the
isogenic line of Taichung 65 carrying batinl geneand
«1-d (Dee-geo-woo-gen dwarf) gene, which is originating
from one segregant of thedarryingUr1/ Url genotype,
and any selections were not performed fromsitariel the
following generations. The generation in the erpent was
Fiz. The 5332 and 5333 are sister lines of Murai 79
originating from the same; plant of No. 533. The two;F
lines of 5332 and 5333 were derived from diffefgiplants

of No. 5332 and 5333, respectively. During theitd=;
generations, selection regarding yield by panieligi per
plant was performed. "Hinohikari" is a rather ledsiety,
which has the second highest culivated area ext t
“Koshihikari” in Kochi Prefecture. 5332, 5333, Mui@
and Hinohikari were used in the present experiridmt.
above lines were seeded on April 21, 2016. Sesdliege
grown at 25C for 5 days and then at°€lfor 5 days in a
naturaHight phytotron. Ten-day-old seedlings (@bb.5
leaf stage) were transplanted to an experimertel/deld

of the Faculty of Agriculture and Marine Sciencech
University (Nankoku, 335' N) on May 1. Two seedlings
per hill were transplanted at a spacing of 30 ctweam
rows and 15 cm between hills. Three or five rows pe
linefvariety were placed on the paddy field. Evew
comprised 29 hills. Total amount of fertilizatiqopied by
basal and top dressings was 8.00, 6.85 and 7.6Za/id,
P,Os and KO, respectively. Yield, yield components and
other related traits were measured.

Reaultsand discusson

The 80%-heading dates were August 1, August 8,AGgu
and August 20 in Hinohikari, 5332, 5333 and Mu&i 7
respectively. Total brown rice yield (including ipened
grains, g/rf) was 736 (168%), 729 (166%), 663 (151%) and
438, respectively, in 5332, 5333, Murai 79 and hiiwi,

in which the percentage of each line to Hinohikashown
parenthesis. Yield-1.7mm sieve (@mvere 791 (173%),
711 (171%), 645 (155%) and 415, respectively, B253
5333, Murai 79 and Hinohikari. Spikelet numberagicle
was 101.7 (162%), 93.4 (149%), 91.8 (146%) and 62.7
respectively, in 5332, 5333, Murai 79 and Hinohikar
Regarding panicle number pet, 5833 and Murai 79 were
not statically significantly different from the 406f
Hinohikari, but 5332 was decreased by 6% from Hiagh
The 1000-grain weight-1.7mm sieve (g) was 22.2908
22.2 (108%), 20.8 (101%) and 20.6, respectivel33BR,
5333, Murai 79 and Hinohikari, atthough being not
significantly different between Murai 79 and Hiritni.
Regarding ripened-grain percentage as well alizéeHi
spikelet percentage and percentage of ripeneds gi@in
fertiized spikelets, 5332, 5333 and Murai 79 weat
significantly different from Hinohikari (79.8, 92.and
86.5%, respectively, for the former and the laitertraits in
the variety). Spikelet number pef was 38425 (151%),
39162 (154%), 37966 (150%) and 25365, respectively,
5332, 5333, Murai 79 and Hinohikari. Sink sizeifigle
grain weightx spikelets/) g/nf) was 855 (164%), 871
(167%), 782 (150%), and 521, respectively, in 53333,
Murai 79 and Hinohikari. Sink size-2 (single graiightx
fertiized spikelets/f g/nf) was 802 (167%), 795 (166%),
720 (150%) and 480, respectively, in 5332, 5333alVi®
and Hinohikari. In terms of culm length, Murai 83.4 cm)
was lower by 3.8 cm than Hinohikari, and 5332 8885
was not significant different from Hinohikari. Iraficle
length (cm), 5332 (22.0) 5333 (21.4), and Mura{27195)
were longer than Hinohikari (17.8).

The threbrl-carrying lines had higher total brown rice
yields by 51 to 68% than Hinohikari; since they haate
spikelets per panicle by 46 to 62 % than the yatieing
due to the effect dfirl, which brought about their higher
sink sizes. It is noteworthy that 5332 and 5333 vetit
higher-yielding than Murai 79, probably because the
selection for yield for the former two lines wateetve.



