ME D

m EZxH -
3>

HmKFE BARAMFER (BFH)
2R =VUH #H

2021 12R7H




=II=E-|

- WEITEITT BICZTEZHRE
IRIERANLRIZIESNTLYS,

- WEKCRIEIELICKAEESRITAREGEE
EEMDEFEICRESHEE,

- SUREEINRR TEIEREIINSTFIED
DVEKRKIELE-ERIZEAEED Z .,

2K g 2 1E



1 EHR LR (%)

8AF KR

HAEICHNTIE, HICTBOERIZEY

HNimBFORBKRAX"-SmERDE -iﬂ’,—C:E
—FRXLEHNFBITHIEENELTLNS, —

REEDOETIEKEERFEDWRARIC tt'

59, REIRIIZ liEﬂﬂ@?%‘/F'f}—”’éiﬁ?&
L\h\#@?&b\_tb\b SELEYELIGHIESRE

B ERRED1DEGEH-TINS,




New Technology Presentation Meetings!

MiflisiiA =

| - mw.m §
% %F@ mm 15 uﬂ A%wmw

T GKEE [442
wnas |2

4
I
EI
(x|
0% |
®4 =i 8

RS | 100

Lo, | SRILKL 15 HREDGAARRE
LERY I HE, o SARES

EHQHIVSMBONAURIYERY NINLKED] SW¥E  po |
| ScwsmivouE SaY SRUEESOUSERIVSEREXS) @) : z
LERS CEERERUNUMO-SHINGURES. X% Q 3
IS, SODT CEENO NI RERFERRUICERQERMIGE ¥ \ | 23
o wOANKEEY NXHE CESAEOY ElEuRSEQocudE W TTTE)  [ITTTE |aE
Z| peovemmuLE0cR SEROETREY mawozackry % | A28 [EECTL (Bm| %
._I._|_ %] SNXQWPR NURHS)" HEEIE BERONSBNOV ¢ |2z waum | =%
G| CBVEESERULT XoRmE< BN NN »a.itnu:o I nm i e Y. B
=| zyamex g naﬁt b |® ® | 2%
S sumes [RTEIMMSON e i._ eI
@ & exErmugunc~o
T| smmxc-gxanua
|l_”_ 2| g omeE v
e glmemmacoeess T
a | BAGERK EDNXN
Y EJEUNSERD-2 s
| UESUUHOPOUE —I2| OXEBEURE E-BXRTE VS0 XUy [UOV NXUKERE
.E Of ¢ HIPRLCIER 3 (2) IO BHRUIEDOSHIR  CRSHOUIIUER HERN TEOLRRE
o sy wRunR- 3 a0 EEw (88
N EX RANTI B Ll FR Y BEVRDONS) EEX
BTVEO BER4 OMODIY KORMY
AT UWY HS- T <SENNSN - UEY
= % ‘ §Spr mEcEemyy ¥
2 g == te 2HR0 ENNS-BXERIR-
£ .¥ 0ES || cue (OmTT - BUER
e 8§ W EERE geaame) txes
i z.a Bl 0GR BEUERUOV EXS
SR R4 muprEcKacEy’
‘n- 2 EnER SEROLOASINED

~
~
!

(%

P o
e
P nd

=)

KEE

- 010¢

- 800¢
- 900¢
[ ¥00¢C
[ ¢00¢
- 000¢
[ 8661
[ 9661
[ V661
[ C661
- 0661
[ 8861
[ 9861
[ V861

[ 2861

(Ministry of Agriculture, Forestry and Fisheries)

~

100 | A EAYD—EF

%

90 A

o

____[os6l

o O O
N v

T T T T T T
o O O O o O
O M~ O WU < m

9ol sse|9 }sil} JO oney

ETBIEE
(IPCC)

BB TSR

i)

N
~
!

¥R G

zlz

1998(1st) 2005(3nd) 2010(2nd)

(Japan Meteorological Agency)

SEUC
Lo bfb T

- 0L0¢
- 800¢
- 900¢
- ¥002
- ¢00c
- 0002
- 8661
- 9661
- V661
- 661
- 0661
[ 8861
- 9861
- ¥861
[ 861
- 0861

Year

16 1| 4F

T T T T
{p) < o™ N
- - - -

(D,) ®1nesadwa)

-~
-



ARELSE

BAakE

FaxX

AR EAHITHBEANREZIT
HEZEAMBFRDo-7I5—+F
Bz FNEHRIRTH_EITKY
TUTURID SRS,

LAKOBAIELEIRESND,

e



PERB AT E T DREER

it miED
—MHEEPBKGE —BOFERABLENS

HEBmENGZE . HETHDE KILEE &)b?hj&(;\
. T B HAOD B I (BSRAiE)
—>SURNZTELZL =0,

SRIANSRELHHEEL DD,

BRAEFR I T IEZ I KA AEDE IE1E
—IRENBADTSH. FH, ERANEMT S,

RAREL T 7S REREAFRICESTLVELY,




BT 0T D Fer K

- H,0,l&, iBEHEBEED1>THY .. EFERNTEE
IZRAET HE. IBIAEL. £1KIE. DNAFZERILIEIE
FH-OFETHY. 70T T LM, AILGE
DERIEZENDNS, LHL., EREDH,O0,(E
SUFILDFELTHEET HEBRMbN TS,

- AFrH, BREH,0,75430712&%
FEOEEERMEDR LEL=-59TENDTHS,



PERBITED LB

1. SailtmEDMEH

SINFETITERL TSR ERIE DMLY
EERMEPZSINMEBEZAVNDILNERD,

2. iR RA DB AL (BRfE)

-SSR EPHEAVTNEPELZET EOEE,

3. BRiEAIE L LIRZITIC L DTEAE DEL

|

—ZHEIZEHX IR EETHY .

R CTRIMEFaMEM SR TH S,



eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

'MSD1
(BHEBRRZHET IR Dy—)




0,774 I 7I12&%
Y DNEA DXL

MSD 1#5EM £

H,0,

/

Autophage 1

vl

™

| .
-

B & i

TSA35

MiflisiiA =

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

(EHEERRZHEMAER L)

H,0, 7543 7 L3 E BB RAMEDFEAN=X L

10



=86 . O H,0, DR

2 8HB 108 H 17HB
I H,0,AL38
I E .l
H,O, & H H,O, !

12
— 10
E 1
~
© 38
= \
=
(e
e °©
)
©
€ 4
(D}
(&)
: BN
° \-\

0 T T T T T Ii

0 2 4 6 8 10 12

Time (hour)

10uM H,0, KD H,0,D 7 %

MiflisiiA =

eeeeeeeeeeeeeeeee tation Meetings!

1.4

H,0, in shoots (nmol/g fresh weight)
(@]
(0)}

Days after treatment

0.8

0.6 |

H,0, in roots (nmol/g fresh weight)

0 1 2 3 4 5 6 7

Days after treatment

11



g fiiai A=

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

——1 AN . |
FEEF] 0 QFFERREICEITS
(@ J—
10uM H,0, 7 Z 4 2 > 7 AL3E
miE : dA¥ehY
HZOZ
. | 26°C B/23°C & 1 Control
ALIE
H,0, 30c/250c L1202 Priming
Yo /230G | BRI OAEHALIE
mEX1 | )—‘—
H,0, treatment
33C/28°C  3ERIDEHIE
H,0; ‘
26°C/23°C 1
Sax2 | . —
FIF F1E LB  B{E INFE

EERRRIICEITEHH,0,TSASV T NEBDOF 1Y T T L

12



\Uui]

CER) 1 QB PHID AR RIET
H,0, 754 2 v 7 DihE

H202 priming
e Control
control High temp 1 High temp 2

30 -

30 -
25 - 25 1
20 - 20 -
15 - 15 4
10 | 10 1
5 A 5

T T T T 1 0 1 T T T T 1 0+ T T T T 1
500 1000 1500 2000 2500 0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500

umol=cm2



\ui]

Ratio of chalky grain(%)

45
40
35
30
25
20
13
10

HRAHAS

Bl OEBBERMIL BT HKIBICKIFT
H

0,774 T DOME

3 Pim
(26°C/23°C)
d
bc " SEX1
bc
(30°C/25°C)
cd cd
o d n.d .

=QE
o " SmX2
Control H,0, treatment  H,0, priming (33°C/28°C)

n.d:not determined (Tukey test p<0.05)

14



Spikelet fertility (%)

100 -

80 -

60 -

\ui]

FRNBHNS

Sy @%;ﬁxiﬁ(/:&(ij‘
H,0,7 24 IV 7 DR

n.d

Control H,0, treatment  H,0, priming (33%C/28°C)

n.d:not determined (Tukey test p<0.01)

15



=50 OFEX 1ICHITE2EAEFOETTFHRIREIC
&iTHO774 > DB

5DAF 12DAF 20DAF  Mature

SRABTDOFT: DAF, F{ER B

EEXREEEX1DETE®S5-12-20BBDFEIZBITR30-TI5—FET7AVIA—LEGFORIEIZ
RIZFTH202T 54T NIEBOMEE)T7ILEFA LPCRTHRART-,

16



F=ERF -
I8 (2

0.03
%S  0.025
§ ;;l 0.02
£ 20015
< ©
% S 0.01
< 0.005
0
0.05
kS
€ . 0.04
g =
S 2 003
Q ©
2+ 0.02
g
<
0.01
0

w-7ET7—EEEFD

[R—

7

X
 —

(:) —

JIIl

~

%j]u
m¥

ﬁﬁﬂﬁ%n

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

l
NEY

N E/ EB

0.008 - i
‘5
= 0.006 -
3 2 o FRE
S 20.004 - (260C/23°C)
O © T
=% 0002 4
§ ' l i = EX1
E& - 0 | i S (30°C/25°C)
5 5 12 20 DAF
AR
3 1 (26°C/23°C)
E 2.5 4 HzOzmiE.
c
a g— 2 4 Bax1
52 . (30°C/25°C)
fLi g ' H2029LLIE
§
1 05 4
S\‘WA’_‘:':‘ 0 -
5 12 20 DAF 5 12 20 DAF

ERFRRBFEICRITTH,O0,TSMIVT DR

17



||'I

ZEP . OEEX 1I1I2H
BEFRIRICKIETITHO,7

g fiiai A=

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

% B ZFEF D
4 DL EE

HSP70 CAT

5 > 7
S S
24 24 A
0 e .
S 3 - g 3 -
x x
§ 2 | ab ; 2 .
B14 P2 3 - O FEE
[ © (26°C/23°0)
o o

0 - 0

Control Control H,O,
L-APX APX

= 6 S ol
g 5 B 5 o O SEX1
3 4 g V4 - (30°C/25°C)
= S
33 33 -
) b g5
= b P f e 2 b b
A8 4 i 1

0 0

Control H,0O, Control H,0,

HSP70, CAT, APXEIFNE;EHIEE

BIZRIZTH,O,TZAMIVT DR

18



MiflisiiA =

New Technology Presentation Meetings!

DT TF R — LR

Glutelin type-A 1 1 256
Late embryogenesis abundant protein 19 1 I 261
Glutelin type-A 3 1 2.15
Protein SPIRAL1-like 31 [
DnadJ protein ERDJ3B 1 I 2.3
Embryonic abundant protein 1 .
Glutelin type-A 2 1 .
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Elongation factor 1-alpha 1
Glyceraldehyde-3-phosphate dehydrogenase 31
Protein disulfide isomerase-like 1-1 1

1-Cys peroxiredoxin A 1
Glyceraldehyde-3-phosphate dehydrogenase 21
Vacuolar-processing enzyme beta-isozyme 1 1
Triosephosphate isomerase, cytosolic 1
Oleosin 18 kDa 1 i

Aspartate aminotransferase, cytoplasmic 1 218
Thioredoxin H1 B t

16.9 kDa class | heat shock protein 3 1 ca

16.9 kDa class | heat shock protein 2 1

16.9 kDa class | heat shock protein 1 1
Elongation factor 1-delta 1 1

Protein ROOT HAIR DEFECTIVE 3 1
Superoxide dismutase [Cu-Zn] 1 1

60S acidic ribosomal protein P3 1

Probable glucuronosyltransferase Os04g0398600
17kDa alpha-amylase/trypsin inhibitor 2
Membrane protein PM19L 1

Superoxide dismutase [Cu-Zn] 2 1

Seed allergenic protein RAGZ2 1

Heat shock 70 kDa protein BIP1 1

Dehydrin Rab16B1

Ricin B-like lectin R40G2 1

Protein disulfide isomerase-like 1-4

40S ribosomal protein S191
Fructose-bisphosphate aldolase 1, cytoplasmic 1
Enolase 1

17.9 kDa class | heat shock protein

17.7 kDa class | heat shock protein 1

21.9 kDa heat shock protein 1
Alpha-amylaseftrypsin inhibitor RA16 1

Glutelin type-D 1 [Cleaved into: Glutelin type-D 1 acidic chain
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Ubiquitin-60S ribosomal protein L40-2
Ubiquitin-808S ribosomal protein L40-1
Ubiquitin-NEDD8-like protein RUB2
Ubiquitin-NEDD8-like protein RUB1
Ubiquitin-40S ribosomal protein S27a-2 1
Ubiquitin-40S ribosomal protein S27a-1
Polyubiquitin 3

40S ribosomal protein S10-21

40S ribosomal protein $10-1

Vacuolar iron transporter homolog 2 1

Cysteine proteinase inhibitor 4 1

Protein SPIRAL1-like 2

Protein SUPPRESSOR OF GENE SILENCING 3 homolog 1
B60S ribosomal protein L9

Autophagy-related protein 8A
Calcium-dependent protein kinase 28

Malate dehydrogenase, glyoxysomal 1

Probable cellulose synthase A catalytic subunit 5
Tubulin beta-7 chain 1

Tubulin beta-6 chain

Tubulin beta-3 chain 1

Tubulin beta-5 chain 1

Tubulin beta-4 chain

Tubulin beta-2 chain 1

Tubulin beta-1 chain {

Probable aquaporin TIP3-1

Endoglucanase 10 1

Probable cellulose synthase A catalytic subunit 1 |
Acetyl-CoA carboxylase 2 1

Photosystem | P700 chlorophyll a apoprotein A1 1
Probable glucuronosyltransferase Os02g0520750 1
Tubulin alpha-1 chain

Tubulin alpha-2 chain

Probable allantoinase 1

Histone deacetylase 1

Coatomer subunit delta-2 1

Coatomer subunit delta-1

Calcium-dependent protein kinase 29

DEAD-box ATP-dependent RNA helicase 52B
Probable metal-nicotianamine transporter YSL10
Calpain-type cysteine protease ADL1 -
Peroxisomal fatty acid beta-oxidation multifunctional protein 1§
Potassium transporter 10 1

Cellulose synthase A catalytic subunit 7 1

Protein name
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