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Present focus of rice breeding research ﬁNARO

1. Commercial rice & Rice flour

(for use of the Food industry) ¢}
2. Forage rice  loagq™q, \° Et/ i witrogen|

3. Adaptation to Global Warming

1. Commercial rice & Rice flour &NARO
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1. Rice consumption has been decreasing.
2. Home cooking is also decreasing .
(Total 29% of rice is consumed in the food service).
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1. Commermal rice & Rice flour @NARO

Development of hlgh y|e|d|ng varieties with tolerance to
environmental stresses is the most important, because
price is their top priority.

Sushi-bar Frozen food Rice flour bread

1. Commercial rice & Rice flour

”Tachlharuka”

» High yielding(8.1t/ha) .« :-ngh y!e!dmg (6 Qt/ha)
*Lodging resistance -Blast resistance

X Stripe Virts resistance
* Eating quality of - Lodgmg resistance.
the frozen rice is :
good, . Cofgkei':l rice is used

for food delivery
service and l.'unch box.

AJINOMOTO FOODS
(Cammercial product)
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1. Commercial rice & Rice flour @ NARO

“Koshinokaori”

“High yielding (7.2t/ha)
- Lodging resistance

Rice flour
(Commercial .
product)
Mizuhochikara ~Koshihikari
1. Commercial rice & Rice flour ENARO

i< DT O o T PPy

1.To increase consumption of rice, we try to breed varieties for
use of the Food industry.

2. Breeding objectives of such varieties;
1)High-yielding VoG
2)Tolerance to insects & diseases } Saama
3) Grain qualities suited for the commercial products.
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2. Forage rice %NARO

Background

Japan’s food self-sufficiency ratio on a calorie supply
basis is low level . (Total 39% and Forage 26%)

From the view point of “self-sufficiency ratio ”, the
demand of breeding for forage rice has been
increasing since 00s.

2. Forage rice @NARO

2 types of forage rice

. rough rice
brown rice

» 9
= )
57

Beef cattle Daily cattle

Rice is harvested at the yellow ripening stage,
because total digestible nutrients (TDN) is

highest at this stage.

\ —}?
¥, Chicken ( Egg breed
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2. Forage rice E&NARO

Grain feed type
1. High grain yield (over 10t/ha brown rice base)
2. Multiple-resistance for insects and diseases

WCS type

1. High biomass yield (Total dry weight: 22t/ha, TDN :

13t/ha)
2. Multiple-resistance for insectsad diseases '

3. Lodging resistance

Expansion of forage rice in Japan

(ha)

15000 | I e ™ r_____"____'f*"*‘1
| PR | Wholecrop silage |

10000 f

15000

Feed rice

|

| 10000 i
I

5000 i

|

]

2004 2005 12006 ;2007 2008 2009

2000 2002 2004 2006 2008

2010

v

5

2017/10/3



2. Forage rice

2

NARO

Rice cultivation area for WCS and grain feed

WCs 10,203 |15,939 |23,086 25,672 |26,600
Grain 4,129 14,883 |33,955 |34,525 |21,802
Total 14,332 |30,822 |57,041 |60,197 |48,402

(ha)
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Feed rice varieties

Feed rice varieties in Japan

For cool region  For cool and warm region
_ et MHokuriku193]
For cold region o TN P
IKitaaobal
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For waram region - For hot region

For warm region rHOShlaObaJ rMIZUhOCh!karaJ

Momiroman |

\
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Released High yielding Varieties

Kitaaoba |
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Long panicle (1A Z 1))

JEFE1935F

Big grain

IRCHBIEI(L) EMVEDFERI(T) DR
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Lodging resistance

] ik L7-—fe ot [ R

High yielding variety in Warm area
lHokuriku 1931
A UFERRIET, INFERETAREFIEYEN,
-— A Z < MR RINELT780ke/10a(FHRIR L
i) . TBEAREILY18% LI,
-FRIIESH TARL, FERICHENITLY,
FEFOWRREAGEL =0, RERITHLEZITOLE
K&Hb.

JLEE1938 BARE =
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High yielding variety
“Hokuriku 193”

Average yield in Experimental Station (2006-2008)
7.14 ~ 9.11 t/ha (Brown rice)

Yield Record of “Hokuriku 193” in farmer’s field, 2008
[344 farmer, 301ha]
@ Total average: 7.81 t/ha 1;:0_. of farmer
@ Highest record: 10.9 t/ha « l

@ 15 farmer: >10 t/ha I I

Y1eld of brown rlce (t/ha)

1935
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20064F ~ 2008 MDFAIEINE : 714 ~ 911 kg/10a
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High yielding variety
“Momiroman”

Yield of brown rice (t/ha) BV

Momiroman | g .

4 — A -
2 — Nipponbam —

003 2004 2005 2006 2007

Yi.elc.l a‘biiity i_n NICS, Tsukuba, J apan.

“Momiroman” is selected from the combination between New pl
type rice and Japanese panicle weight type rice. This variety is

mainly used as feed rice. @%

BmpfEmEZ [Oonari)

-y FBHIC ST, AR GIEZhFY DR FL
HERB.

-[3AF7)1&YEH7% 2N,

BREH RoYVEY OIS,

@ AH RB ‘em em X/m* kgla %

FFF1J 806 922 83 262 336 940 107
&hFy 805 922 82 257 322 877 100
BAE 811 927 96 20.3 502 62.1 71

(E: TtAFUL . H: T8HFYL)
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Rice varieties for whole crop silage

A FWCSHHRREDHE €9 e IR

OEXEZINBTHSH, BEMEL (ong culm, high
total weight),

ORI CIHEMRTEICEN S (resistant to lodging),

O KU EIELE K%L (grain yield is not so high),

"I

201711013

14



‘:—414_

2017/10/3
s ot 2N
BRI T ErHHIE
EHELEHIR
& = ﬁﬁ@f:i)\
9 =Ry Ut
RIHbBIE
FEHTIF
EFETHBE ToHBE
IF43a24h -'5533!1
SFFAN BHEMY
=534 T
w"T7EN
o =59 b=
/ +512h5
1‘ JEE1935
€AY
\ f=bHHHh
: Y=
LU T AAEEMY) | 4L
=725~
xFExY
=59 IH
EELIFEREE [Tachisugata |
B TIRRERA,
EEMEEHNERL BV EEE£EINELTDONINE
1Yo
EiEREcELMEEREENEEZTY .
2 ooé
AR HInH mal BE @R BEESE HPEE LKE HETON  HEETDN HER
(—fgsiE) (A.8) (A. BA) (cm) 3 (t/10 /10 (/10 BE%) IEC
t=bd hil- 811 10.05 109 o 2.19 2.02 0.6 59.6 1.20
(B ARE) 816 9.27 90 PR 185 175 0,56 58.0 1.01

16



BERLERZ [Leafstar]
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2. Forage rice %NARO

1.To increase the food self-sufficiency ratio, breeding of forage
rice was conducted in the last two decades.

2.Two types of forage rice varieties were bred; grain feed type
for pig and chicken and WCS for cattle. ‘

3.The most important breeding objectives of forage rice is
“high yielding” to accomplish the low cost production,
because the international rice price is more cheap than that
of ours.

3. Adaptation to Global Warming (GW) %NARO

1. Temperature in Japan has been
increasing for the last century;
1.14°C/100 Years.

2. In future (2100), temperature

will be 1.1- 4.4°C higher than in

i now (2014).

”; : ' .. 3. Frequency of Heavy rain

T T T T T s (>50mm/hour) in Japan has

P il .- been also increased.

M1 eE
l Global Warming (GW)

In Japanese paddy field,
Heat darnages, diseasesand
insects are frequently observed.

TRET R N, AR U

LR P E 5 O MEER

MAFF (2016)
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3. Adaptation to Global Warming (GW) ENARO

What damages and How to adapt?
'2-1. Adaptation to Heat damages |

' racked rice
(Fissured grain)

High-temperature sterility

Chalky grain

| 2-2. Adaptation to Diseases and Insects exacerbated by GW l

Brown plant hopper  Bacterial grain rot Brown spot

3. Adaptation to Global Warming (GW) €&NARO

What damages and How to adapt?

So, genetic information is....

' 2-1. Adaptation to Heat damages |

fgéﬁéd rice

(Fissured grain) High-temperature sterility

Chalky grain

22, Adaptation to Diseases and Insects exacerbated by GW |

GRS
Brown plant hopper  Bacterial grain rot Brown spot

v
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3-1. Adaptation to Heat Damage (Chalky gram)ﬁ N ARO

Hana-echizen (resistant)
Niigata-wase (susceptible)

1) 4 QTLs were detected on the chromosome 3,4,6 and 9.
2) Additive effect of a major QTL (gWB6 ) is more than 30%.

1 2 3 4 .5 6 7 8 9 10 11 12
L2y ﬂ y K ﬂ o
als3 H
® aws4 lawes| | | U

el

® :Hana-echizen’s allele

Kobayashi et al: (2008)

@ :Niigata-wase’s allele

'

2017/10/3

3-1. Adaptation to Heat Damage (Chalky grain)% NARO
Hot_-S.P'Ot_.-'-'i'd.fl"ﬁg'ﬁ;ﬂ._a_m%g P
e Hokuriku region 77 -
Koshiibuki {’:L\
: Tentakaku 'lsuynhlmc
Kyushu region Emmoklzuné ‘.:.I"
. Komnyokan MusaqhmOZI
Nikomaru B :
= Wi ;M}mkagam} ”Fusa::tumc
Genkltsukusht i
: Qldem‘y
Sagabiyori ol S Mie23
SR i Blue : prefectural var.
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3-1. Adaptation to Heat Damage (Chalky grain)% NARO

R gy (11 (e

n )

Formers Prhtlu;{_ug_ﬂlk‘_i_; s

Nikomaru Hinihikari

:Nikomary -

Good grain appearance under

E
® :Kinumusume
high-temperature ol

:Nikomaru & Kinumusume
““Ury, Good eating quality

1 as same as that of Planted area in 2015
Koshihikari Nikomaru: 10,000ha

Kinumusume:12,000ha

Kanto BPH1
Near isogenic line of Hinohikari with
the BPH resistance gene, Bphll

Degree of BPH resistance in
field
{Resistance Var. is unknown)

Hinohikari Kanto BPH1

l\‘.
2017/10/3 '\\
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3-2. Adaptation to Diseases and Insects exacerbated by G\\% N ARO

¢ - B = : f | bl
v el e blast Brown plant Stripe virus
Good grain appearance under hopper
high-temperature "
g P Now, the effect of bph11 to

| the present biotype of insect
29 is limited. It is necessary to
pyrimidine other resistance

Hopperburn observed
genes.

in ‘Harumoni’ (2013)

Mizobuchi et al. Rice (2016) 9:23

Get more information

UL T wrltteln QTLs for Resistance to Major Rice Diseases @
by our research group! Exacerbated by Global Warming: Brown

Spot, Bacterial Seedling Rot, and Bacterial

Grain Rot

T Wz I PLREN: S Teor s’ Mowai g ars’ 30d 1 stmuk Sam

Varieties with the resistance QTLs are now breeding

201711013
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3. Adaptation to Global Warming (GW) &NARO

Conclusion

1.1t is necessary for us to breed resistant varieties under
progressing of global warming.

2. Basic researches are also necessary to get the genetic
information concerning with high-temperature sterility and
cracked rice (in future works). .
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