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Physiological characterization of quantitative trait loci involving for biomass
production in rice
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I investigated the growth mechanism of rice by quantitative trait locus (QTL)
analysis. Four QTLs associated with increased in plant growth rate were identified which were derived
from * Kasalath’ alleles on chromosomes 1, 6, 8 and 12. This was achieved by evaluating the net dry
weight gain between two developmental points. Physiological analysis revealed that the QTL on chromosome
1 (gEGR1) increased the relative growth rate (RGR) by enhancing the net assimilation rate (NAR). High RGR
and NAR were facilitated by an increase in gene expression of 0sSPS1 that encodes the rate-limiting
enzyme in sucrose synthesis. In contrast, QTLs on chromosomes 6, 8 and 12 (qEGR6, QEGR8 and QEGR12) were
associated with an increase in uptake of NH4+, the major nitrogen source for rice. These results suggest
that growth mechanism is controlled by multiple traits but sucrose biosynthesis and NH4+ uptake play the
key role in determining early growth rate of rice plant.



Ashikari  Science 2005 309:741-745

20
1982
51:510-518 1983
52:299-306
180
QTL SPS
OsSPS1 Ishimaru 2004
Planta 218:388-395 SPS
Seneweera

1995 Plant Physiol 108:1471-1477
SPS
SPS

Ono 2003 Plant Prod. Sci. 6:281-286
Laporte 1997
Planta 203:253-259
Ishimaru 2008 Plant Prod. Sci.
11:104-107 SPS

20%

SPS
OsSPS1

NIL
SPS

Hirotsu 2008 Plant
Physiol. Biochem. 46:517-523
H22-23
NIL
COz2 FACE NIL
FACE

231

SPS

SPS
QTL
QTL
SPS
QTL
/
cSSL QTL
QTL
QTL
1
/ CSSLs
QTL
QTL
RGR NAR
LAI
1000
QTL
CN
SL223
QTL
SPS



OsSPS1 OsSPS2 0OsSPS6 OsSPS8
OsSPS11 SPP

OsSPP1 OsSPP2 OsSPP5
RT-PCR
/
CSsL
1
QTL 1
68 12 JEGR1 qEGR6
gEGR8 QEGR12

1 235

Chr. 3

1
gEGR1
OsSPS1
(SPS)
gEGR1
SL203
OsSPS1 SPS
SPP OsSPS1
SL203 OsSPS1
SPS
SPP
OsSPP1
OsSPP2 OsSPP5
SPP
SL203
RGR
RGR LAR

NAR
2
SL203
A 0.3
[ Koshihikari
3 SL203 p.
so2t &
o3 F
£
= 04f ’_hn's'
0.0 ’{_‘ |_I-|
Al A2 A3
(14-21DAP)  (21-28DAP) (28 - 35DAP)
B 20
3 Koshihikari
3 SL203
I5F ns e
ggw}{ o
s A he
st
0 14DAP 21DAP 28DAP 35DAP
¢ 01 [ Koshihikari
3 SL203 s
2 0.10¢
Ei n.s.
= 0.0sf **|
0.00! '_I_"_I_I ’{_‘
Al A2 A3
(14-21DAP)  (21-28DAP) (28 - 35DAP)
2 SL203 RGR A LAR
B NAR C
JEGR6 QEGR8 (EGR12
QTL
QTL
QTL
SL218 SL223 SL238
JEGR6 (EGR8 (EGR12
SL218

SL223 SL238

1.37 152 141

3

3 (EGR6 QEGR8 QEGR12

4 QTL

SL203 SL218 SL223 SL238



=

NH“’L uptake rate
(nmol/h/plant)
-

O & %] >

& fo”ﬂ'\ %y %&5
&
3
48
N-
N-
N-
2

Risa Horiuchi, Naoki Hirotsu and Nobumitsu
Miyanishi. Comparative analysis of N-glycansin
the ungerminated and germinated stages of Oryza
sativa. Carbohydrate Research 418, 1-8. (2015)
DOI: 10.1016/j.carres.2015.09.008 [ ]

Ken Ishimaru*, Naoki Hirotsu*, Yuka
Madoka, Naomi Murakami, Nao Hara, Haruko
Onodera, Takayuki Kashiwagi, Kazuhiro Ujiie,
Bun-ichi  Shimizu, Atsuko Onishi, Hisashi
Miyagawa and Etsuko Katoh. Loss of function of
the IAA-glucose hydrolase gene TGW6 enhances
rice grain weight and increases yield. Nature
Genetics 45 (6), 707-711. (2013) *equa

contribution DOI: 10.1038/ng.2612 [ ]
8
«“ TGWo6
” 239 76
2015 3 27 H—28

Naoki Hirotsu “The genetic control of
rice yield using novel genes.” (2nd Ruhuna
International Science &  Technology
Conference (RISTCON 2015). Plenary
session, Faculty of Science, University of
Ruhuna, Matara, Sri Lanka, January
22-23, 2015)

33 P-080
2014 8
10 H~12
o " 55
2014 3 18 H~20
" OsSPS1
" 236
P-60
2013 9 9 H~I2
32
2013 8 5 H~7

Naoki Hirotsu “The genetic control of rice
yield through gleaning superior genes.” (7th
International Rice Genetics Symposium. Plenary
session PS05-01, Dusit Thani Hotel, Manila,
Philippine, November 5-8, 2013)

235 P-70
2013
3 28 H—~29
0
o 0
o 0

http://ww2.toyo.ac. jp/~hirotsu/index.h
tml

o
HIROTSU, Naoki



40584389

@

®



